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การกําหนดลักษณะของชุดดินที่จัดต้ังในภาคใตและพื้นที่ชายฝงทะเลภาคตะวันออก
ของประเทศไทย

จําแนกใหมตามระบบอนุกรมวิธานดิน 2546
Characterization of Established Soil Series in the South and

 South-East Coast Region of Thailand
Reclassified According to Soil Taxonomy 2003

1. บทนํา
เอกสารวิชาการฉบับนี้ไดจัดทําขึ้นเพื่อตองการปรับปรุงแกไขขอมูลและรายละเอียดของชุดดิน (soil 

series) ตางๆ ที่จัดตั้งในประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น ถึงแมวาทางกลุมมาตรฐานกองสํารวจ
และจําแนกดิน ไดเคยปรับปรุงแกไขเกี่ยวกับลักษณะ สมบัติและการจําแนกของชุดดินตางๆ ที่จัดตั้งในประเทศ
ไทยมาแลวหลายครั้ง แตก็ยังพบวามีขอผิดพลาดอีกหลายประการซึ่งไดรับการทวงติงและเสนอแนะจากนักสํารวจ
ดินและนักวิชาการที่นําไปใชประโยชน นอกจากนี้ในแตละครั้งที่จัดทําก็มีวัตถุประสงคแตกตางกันไปตามความ
เหมาะสมและความจําเปนในขณะนั้น จึงทําใหขอมูลและรายละเอียดที่มีอยูในเอกสารแตละฉบับจะเนนเฉพาะ
เพียงบางดานเทานั้น ซึ่งอาจไมเหมาะสมกับสภาพปจจุบันที่ตองการความสะดวกรวดเร็วและสามารถนําไปใช
ประโยชนไดหลายๆ ดาน สําหรับการจําแนกดินไดใชระบบอนุกรมวิธานดินของประเทศสหรัฐอเมริกาที่ไดจัดพิมพ
เปนครั้งแรกเมื่อป ค.ศ.1975 (Soil Taxonomy, 1975) เปนบรรทัดฐานในการจําแนก ซึ่งระบบอนุกรมวิธานดินนี้ได
มีการปรับปรุงแกไขมาตลอดเนื่องจากในระยะแรกๆยังขาดขอมูลและงานวิจัยที่จะนํามาสนับสนุนบรรทัดฐาน
ตางๆที่ใชเปนขอกําหนดสําหรับการจําแนกดิน คร้ังหลังสุดทางกลุมมาตรฐานไดปรับปรุงแกไข เมื่อ พ.ศ.2542 โดย
ใชคูมือระบบอนุกรมวิธานดิน ฉบับแกไขครั้งที่ 8 (Keys to Soil Taxonomy, Eighth Edition, 1998) เปนบรรทัด
ฐาน ปจจุบันเปนฉบับแกไขครั้งที่ 9 (Keys to Soil Taxonomy, Ninth Edition, 2003 ) จะใชเปนบรรทัดฐานในการ
จําแนกดินครั้งนี้ ขอกําหนดตางๆก็มีการเปลี่ยนแปลงไปตามการศึกษาและผลงานวิจัยที่นํามาสนับสนุน ขอมูล
และรายละเอียดของชุดดินตางๆก็มีมากขึ้นรวมทั้งมีการจัดตั้งชุดดินขึ้นมาใหมอีกหลายชุดดิน จึงมีความจําเปนที่
จะตองจัดทําเอกสารวิชาการฉบับนี้ขึ้นเพื่อใหนักสํารวจดินและนักวิชาการดานอื่นๆนําไปใชไดอยางถูกตอง

คําวา "ชุดดิน" ภาษาอังกฤษใชคําวา "soil series" ซึ่งเปนที่รูจักกันดีของนักวิชาการดานสํารวจและ
จําแนกดิน แตนักวิชาการอีกหลายสาขาอาจจะไมคอยคุนเคยนัก ที่จริงชุดดินก็คือชื่อชั้นของการจําแนก 
(taxonomic classes) ในระบบอนุกรมวิธานดินถือวาเปนขั้นการจําแนกที่ต่ําที่สุด ตอจาก วงศดิน (family) กลุม
ดินยอย (subgroup) กลุมดินใหญ (great group) อันดับยอย (suborder) อันดับ (order) การตั้งชื่อชุดดินจะใช
ชื่อของสถานที่หรือบริเวณที่รูจักกันแพรหลาย สําหรับประเทศไทยใชชื่อของจังหวัด อําเภอ ตําบล หมูบาน หรือชื่อ
ทองถิ่น บางครั้งอาจใชชื่อของแมน้ํา ลําคลอง ก็ได โดยการสํารวจพบดินที่มีลักษณะและสมบัติแตกตางจากดิน
อื่นๆ ที่ไดเคยจัดตั้งไวแลวเปนครั้งแรก และมีอาณาเขตกวางขวาง (ในประเทศไทยใชพื้นที่ 20 ตร.กม.) การตั้งชื่อ
ชุดดินควรจะตองใชความระมัดระวังพอสมควร ไมควรตั้งอยางพร่ําเพรื่อเพราะจะเกิดความสับสนตอนักสํารวจดิน
และการตีความการสํารวจดิน (soil survey interpretation)ได ดังนั้นการจัดตั้งชื่อชุดดินจะตองมีการศึกษาวิจัย
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อยางละเอียด โดยเฉพาะขอมูลที่ไดจากการสํารวจดินในสนาม เชน ลักษณะทางสัณฐานดิน (สีดิน โครงสรางดิน 
ชั้นดิน การยึดตัวของดิน ฯลฯ) ผลการวิเคราะหดินในหองปฏิบัติการ เชน ทางดานกายภาพ (เนื้อดิน ความหนา
แนนรวม สภาพใหน้ําซึมผาน ฯลฯ) ทางดานเคมี (อินทรียวัตถุ ความเปนกรดเปนเบสหรือพีเอช ความจุแลกเปลี่ยน
แคตไอออน ฯลฯ) แรและจุลสัณฐานวิทยา (ชนิดของแร คราบดินเหนียว โครงสราง เฟบริก ฯลฯ) และกระบวนการ
กําเนิดดิน (soil forming processes) มาสนับสนุน

การกําหนดลักษณะหรือชวงลักษณะ (range of characteristics) ของชุดดิน จะตองคํานึงถึงบรรทัด
ฐานที่ไดกําหนดไวในชั้นการจําแนกที่ระดับสูงกวาชุดดินดวย ลักษณะนั้นๆ ะตองไมซอนหรือเหลื่อมกัน (overlap) 
กับชั้นการจําแนกในระดับวงศดิน กลุมดินยอย กลุมดินใหญ อันดับยอย และอันดับ ดังนั้นเมื่อมีการเปลี่ยนบรรทัด
ฐานที่เปนขอกําหนดในการจําแนกดิน จึงจําเปนตองมีการปรับปรุงแกไขการกําหนดลักษณะของชุดดินอยูเสมอ 
โดยเฉพาะระบบอนุกรมวิธานดินของประเทศสหรัฐอเมริกา ซึ่งประเทศไทยไดนํามาใชในการจําแนกดินมีการ
เปลี่ยนแปลงแกไขอยูตลอดมา

2. วัตถุประสงค
2.1 เพื่อปรับปรุงแกไขขอมูลและรายละเอียดของชุดดิน  (soil series)  ที่จัดตั้งในภาคใตและพื้น

ที่ชายฝงทะเลภาคตะวันออกของประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น พรอมท้ัง
จําแนกดินตามระบบอนุกรมวิธานดิน พ.ศ.2546

2.2 เพื่อกําหนดลักษณะหรือชวงลักษณะของชุดดินที่จัดตั้งในภาคใตและพื้นที่ชายฝงทะเลภาค
ตะวันออกของประเทศไทย

3. วิธีการศึกษา
3.1 รวบรวมขอมูลของชุดดินตางๆ ที่ไดจัดตั้งไวแลว พรอมท้ังคําบรรยายหนาตัดดินและผลการ

วิเคราะหดินทั้งในเอกสารวิชาการที่ไดปรับปรุงแกไขไวเดิมและขอมูลที่ไดมาใหม มาทําการ
ศึกษาลักษณะและสมบัติตางๆของดินทาง สัณฐานดิน กายภาพ เคมี แรและจุลสัณฐานวิทยา 
ตลอดจนสภาพแวดลอม วัตถุตนกําเนิดดิน สภาพพื้นที่และอื่นๆที่ไดบันทึกไวในภาคสนาม

3.2 ศึกษาบรรทัดฐานและขอกําหนดตางๆ   จากคูมืออนุกรมวิธานดิน พ.ศ. 2541 และ พ.ศ. 2546 
(Keys to Soil Taxonomy, 1998 and 2003)  และนํามาเปรียบเทียบกันถึงการเปลี่ยนแปลงขอ
กาํหนดตางๆ วาจะตองมกีารปรบัปรุงแกไขตรงทีใ่ดบางตามคูมอือนุกรมวธิานดนิ พ.ศ. 2546 ซึ่ง
ถือวาเปนฉบับที่แกไขครั้งหลังสุด

3.3 กาํหนดชวงลกัษณะของชดุดนิตางๆ ทีจ่ดัตัง้ใหสอดคลองและถกูตองตามขัน้ตอนการจาํแนกของคู
มอือนกุรมวธิานดนิ พ.ศ. 2546 พรอมทัง้จาํแนกดนิตามระบบอนกุรมวธิานดนิ พ.ศ. 2546 (2003)

4. ผลการศึกษา
ผลการศึกษาวิจัยไดเสนอเปนรายชื่อชุดดินเรียงตามอักษรภาษาอังกฤษดังตอไปน้ี
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AO LUEK SERIES Field Symbol: Ak

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Ao Luek soils are formed on residuum from limestone or limestone associated with shale
(karst topography) and occurred on gently undulating to undulating terrain at an elevation
from 30 to 100 m above mean sea level. Slope ranges from 2 to 12 percent. The climate is
Tropical Monsoon (Koppen 'Am'). Average annual precipitation more than 1,500 mm.
Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is slow to
moderate and surface runoff is medium to rapid.

Vegetation and Land Use: The majority of these soils are under tropical evergreen forest, cleared for
planted para rubber, oil palms, fruit trees, coffee and some upland crops.

Characteristic Profile Features: The Ao Luek series is a member of the very-fine, kaolinitic,
isohyperthermic Rhodic Kandiudox (soil taxonomy, 2003). It is very deep soils with clay
kandic B horizon throughout the solum. The color is fairly uniform down the profile with dark
reddish brown surface or Ap horizon and red or dark red subsurface of kandic B horizon. Ao
Luek series has clay more than 40 percent after mixing 18 cm of the soil surface. Strongly
acid to slightly acid, reaction values range from 5.5 to 6.5 and slightly decreases with depth,
very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

Typifying Pedon: Ao Luek clay, para rubber plantation, 5 km from Phetkasem road, Ban Nam Cha,
Amphoe Sawi, Changwat Chumphon, 6-7 percent slopes, 30 m above mean sea level
(sheet name Amphoe Sawi, sheet number 4841IV, coordinate 037379).

Profile Code Number: S-58/90, described by Piboon Pramojanee and staffs, 11 December 1971
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-11 Dark reddish brown (2.5YR3/4) clay; moderate fine and medium subangular

blocky structure; firm, sticky and plastic; many fine and medium interstitial and
common fine and very fine tubular pores; many fine roots; slightly acid (field pH
6.5); clear wavy boundary.

BA 11-18 Dark red (2.5YR3/6) clay; moderate fine and medium subangular blocky
structure; firm, sticky and plastic; common fine cutan on roots holes; many fine
and medium interstitial and common very fine and fine tubular pores; many fine
and few large roots; slightly acid (field pH 6.5); diffuse wavy boundary.

Bt1 18-67 Dark red (10R3/6) clay; moderate fine and medium subangular blocky
structure; firm, sticky and plastic; many cutan on ped faces and roots holes;
many fine interstitial and common very fine and fine tubular pores; many fine
roots; moderately acid (field pH 6.0); diffuse wavy boundary.

Bt2 67-100 Dark red (10R3/6) clay; moderate fine and medium subangular blocky
structure; firm, sticky and plastic; common cutan on roots holes and ped faces;
many fine interstitial and many fine tubular pores; very few fine roots; strongly
acid (field pH 5.5); diffuse wavy boundary.

Type Location:

Name of district, Amphoe Ao Luek, Changwat Krabi.
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Range of Profile Features:

The surface or A horizon clay, ranges from 10 to 20 cm in thickness and has colors 5YR or
2.5YR hues, values 4 or higher and chromas 4 or higher. The structure is moderate and
strong fine and medium subangular blocky. Very strongly acid to slightly acid, reaction values
range from 5.0 to 6.5.

The subsurface of kandic B horizon clay, has color 2.5YR or 10R hues, values 3 or less (or 4
when dry) and chromas 3 to 6, normally meet > 50 percent between 25-125 cm from the soil
surface. The structure is moderate and strong medium and coarse subangular blocky. The
kandic B horizon shows well developed cutans on ped faces and in pores. Few scattered
small round and hard ironstone nodules may occurred in the deeper subsoil, less than 35
percent by volume. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The Ao Luek Soils may has 2.5YR or 10R hues, values 4 or more and chromas 3 to 6 (Typic
Kandiudox).

Similar Soil Series:

Krabi series (Kbi): fine, kaolinitic, isohyperthermic Typic Kandiudults, derived from shale or
equivalent rocks, colors of kandic B horizon, 5YR hues (2.5YR in deeper subsoil), values 4
to 5 and chromas 2 to 6.

Pak Chong series (Pc): very-fine, kaolinitic, isohyperthermic Rhodic Kandiustox, ustic soil
moisture regime.

Principal Associated Soils:

These include Krabi series.

ANALYSIS RESULTS  Profile code No.: S-58/90

      (oven dry basis) Soil series: Ao Luk series (Ak)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-87 0-11 Ap 20.5 32.5 47.0 c cl-c 6.2 5.6 0.9 5.3 234

Pc-88 11-18 BA 14.5 15.5 70.0 c c 6.3 5.3 0.6 3.3 630

Pc-89 18-67 Bt1 10.5 9.5 80.0 c c 5.3 4.2 2.1 3.9 615

Pc-90 67-100 Bt2 10.5 9.0 80.5 c c 5.3 4.0 0.0 3.6 126

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-11 3.0 4.83 11.90 3.00 0.60 0.03 15.53 11.60 27.13 28.1 59.8 55 57 0.12

11-18 1.2 1.44 3.20 1.40 1.20 0.05 5.85 8.90 14.75 12.4 17.7 47 40 0.05

18-67 0.8 0.64 0.90 0.40 1.00 0.03 2.33 10.90 13.23 7.7 9.6 30 18 0.05

67-100 2.2 0.42 0.90 0.30 0.20 0.03 1.43 11.90 13.33 7.4 9.2 19 11 0.02

Surveyor: P Pramojanee & staff Reported by: W. Sirichuaychoo

Date: Dec. 11, 1971 Date: Nov. 23, 1998

Soil series: Ao Luek series (Ak)
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Established by P. Vijarnsorn, 1969
Revised by :
P. Vijarnsorn and staffs,1988
W. Sirichuaychoo, 2004

BANG NARA SERIES Field Symbol: Ba

Distribution: Occupies large extent throughout in Peninsular Thailand and some areas in Southeast
Coast of Thailand.

Setting: Bang Nara soils are formed from alluvium on alluvial plain (low terrace). Relief is level to
nearly level. Slope is less than 2 percent. Elevation ranges from 20 to 30 m above mean sea
level. The climate is Tropical Monsoon (Koppen `Am'). Average annual precipitation is from
1,500 to 3,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is slow and
surface runoff is slow. Flooding by impounded rainwater 10 to 30 cm for 4 to 5 months. The
ground water level below 1.5 m during the dry season.

Vegetation and Land Use: The majority of this soils used for transplanted rice. When abandoned,
reverts to grass and low secondary shrubs.

Characteristic Profile Features: The Bang Nara series is a member of the fine, kaolinitic,
isohyperthermic Typic Paleaquults (Soil Taxonomy, 2003). They are very deep soils with
clay texture of argillic B horizon, saturated with water in all layers from the soil surface to a
depth more than 200 cm (Endosaturation). The surface or A horizon is clay loam texture
with gray, light gray, light brownish gray or light brownish yellow colors overlying clay loamy
(≥35 percent clay)or clay argillic B horizon with light gray, light brownish gray or gray colors.
Brownish mottles occurred in the surface horizon and become yellowish brown and/or
brownish yellow in subsoil. Strongly acid to slightly acid, reaction values range from 5.5 to
6.5 over very strongly acid to strongly acid, reaction values range from 5.0 to 5.5.

Typifying Pedon: Bang Nara clay loam - transplanted rice, from Ban Khu Ha Nai, Amphoe
Rattaphum, Changwat Songkhla, less than 1 percent slope, 20 m above mean sea level,
ground water table shallow than 1 meter, 10 to 30 cm flooding depth (sheet name Amphoe
Hat Yai, sheet number 5023 II, coordinate 641791).

Profle Code Number: S-68/41, described by Udom Samrongkit, 7 July 1971(moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg  0-15 Gray to light gray (10YR6/1) loam; many fine and medium distinct yellowish

brown (10YR5/6) and strong brown (7.5YR5/8) mottles; weak fine and
medium subangular blocky structure; friable, slightly sticky and slightly plastic;
common very fine tubular and interstitial pores; few very fine and fine roots;
moderately acid (field pH 6.0); clear smooth boundary.

BAg 15-24 Light gray (10YR7/2) clay loam; few fine faint brownish yellow (10YR6/6) and
many fine prominent yellowish red (5YR5/6) mottles; weak fine and medium
subangular blocky structure; slightly firm, slightly sticky and slightly plastic;
common very fine and fine tubular and interstitial pores; very few very fine
roots; strongly acid (field pH 5.5); gradual smooth boundary.

Btg1 24-55 Light gray (10YR7/2) clay loam; few fine prominent red (2.5R4/6) and many
fine distinct strong brown (7.5YR5/8) mottles; moderate fine and medium
subangular blocky structure; firm, sticky and slightly plastic; broken thin
cutans; common very fine and few fine tubular and interstitial pores; very few
very fine roots; strongly acid (field pH 5.5); gradual smooth boundary.

Btg2 55-85 Light gray (10YR7/2) clay; few fine prominent yellowish red (5YR5/8) and red
(2.5YR4/8) mottles; weak fine and medium subangular blocky structure;
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friable, very sticky and very plastic; broken thin to moderately thick cutans on
peds; common very fine and fine tubular and fine interstitial pores; very few
very fine roots; strongly acid (field pH 5.5); gradual smooth boundary.

Btg3 85-100+ Light gray (10YR7/2) clay loam; few fine distinct yellowish strong brown
(7.5YR5/8), prominent red (2.5YR4/8) and common fine prominent yellowish
red (5YR4/6) mottles; weak fine subangular blocky structure; friable, sticky
and slightly plastic; broken thin cutans; common very fine and few fine tubular
and few fine interstitial pores; very strongly acid to strongly acid (field pH 5.0-
5.5).

Type Location:

Name of subdistrict, Tambon Bang Nara, Amphoe Muang, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon clay loam or loam, ranges from 10 to 20 cm in thickness and has
colors 10YR or 7.5YR hues, values  5 to 6 and chromas  1 to 3. The structure is moderate
medium and coarse blocky. Texture of  clay or  silty texture may occur. Very strongly acid to
slightly acid, reaction values range from 5.0 to 6.5.

The subsurface of argillic B horizon clay, has 10YR or 7.5YR hues, values  5 or 6 and
chromas  2 or less, but may range to 2.5Y or 5Y hues. The structure is moderate medium and
coarse blocky. Clay loam, silty clay loam or silty clay (sandy clay texture is occasionally
found)  more than 35 percent clay. Very strongly acid to moderately acid, reaction values
range from 5.0 to 6.0.

Similar Soil Series:

Klaeng series (Kl): very-fine, kaolinitic, isohyperthermic Typic Plinthaquults, has red mottles of
plinthite > 50 percent by volume within 150 cm or continuous phase from the soil surface.

Phatthalung series (Ptl): fine, kaolinitic, isohyperthermic Plinthic Paleaquults, has red mottles
of plinthite 5 to less than 50 percent by volume within 150 cm from the soil surface.

Tha Sala series (Tsl): fine, kaolinitic, isohyperthermic Typic Endoaquults, lighter texture
subsoil within 150 cm from the soil surface.

Principal Associated Soils:

These include Klaeng, Phatthalung, Sai Buri and Rueso series. Sai Buri and Rueso soils
occur on the higher parts of the old natural levees and have better drainage. Klaeng and
Phatthalung soils are listed as similar soil series.

Sai Buri series: fine-silty, kaolinitic, isohyperthermic Aquic Kandiudults.

Rueso series: fine-silty, mixed, semiactive, isohyperthermic Typic Palehumults.
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ANALYSIS RESULTS  Profile code No.: S-68/41

      (oven dry basis) Soil series: Bang Nara series (Ba)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pb-998 0-15 Apg 33.0 42.0 25.0 l l 4.6 3.9 4.2 62

Pb-999 15-24 BA g 40.0 27.5 32.5 cl cl 5.2 3.9 2.3 35

Pb-1000 24-55 Btg1 33.0 29.0 38.0 cl cl 5.0 3.8 1.7 38

Pb-1001 55-85 Btg2 34.5 25.5 40.0 cl-c c 5.1 3.7 1.7 41

Pb-1002 85-100+ Btg3 44.0 24.0 32.0 cl cl 5.2 3.7 1.9 50

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-15 0.8 1.06 1.30 0.30 0.10 0.30 2.00 5.20 7.20 5.5 22.0 36 28 0.04

15-24 0.9 0.32 1.20 0.30 0.10 0.30 1.90 4.50 6.40 5.5 16.9 35 30 0.01

24-55 0.8 0.20 0.30 0.10 0.10 0.30 0.80 5.90 6.70 5.7 15.0 14 12 0.01

55-85 1.4 0.05 0.50 0.30 0.10 0.30 1.20 7.60 8.80 7.1 17.8 17 14 0.02

85-100+ 0.6 0.02 0.60 0.60 0.10 0.30 1.60 5.40 7.00 6.1 19.1 26 23 0.03

Surveyor: U. Samrongkit Reported by: W. Sirichuaychoo

Date: July 7, 1971 Date: Nov. 7, 1998
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Proposed by C. Changprai, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

BAN BUENG SERIES Field Symbol: Bbg

Distribution: Occupies moderate extent in Southeast Coast of Thailand.

Setting: Bang Bueng soils are formed alluvium mostly from granite and quartzite and occurred on
alluvial fan (granitic terrain). Relief is level to nearly level. Slope is 2 percent or less.
Elevation ranges from 10 to 40 m above mean sea level. The climate is transitional zone
between Tropical Savanna (Koppen 'Aw') and Tropical Monsoon (Koppen 'Am'). Average
annual precipitation is from 1,200 to 1,800 mm. Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is moderately well to somewhat poorly
drained, permeability is rapid and surface runoff is medium. Ground water level falls below
1.5 m during dry season.

Vegetation and Land Use: Mainly used for sugar cane and cassava cultivation.

Characteristic Profile Features: The Ban Bueng series is a member of the isohyperthermic, coated
Oxyaquic Quartzipsamments (Soil Taxonomy, 2003). They are very deep soils with sandy
texture throughout the solum ( >200 cm thick). The colors is grayish brown, brown or dark
brown loamy sand of surface or A horizons overlying a pinkish gray, light brown or light
reddish brown loamy coarse sand or coarse sand of subsurface of C horizon. Mottles
occurred in the plow pan layer and in the deeper subsoil within 100 cm from the soil surface
with strong brown, yellowish brown and/or dark yellowish brown colors. The sand fraction
consists of medium and coarse in size. Soils reaction is slightly acid to moderately alkaline
soils, reaction values range from 6.5 to 8.0.

Typifying Pedon: Ban Bueng loamy medium sandy - cassava plantation, Amphoe Ban Bueng,
Changwat Chon Buri, 1 to 2 percent slopes.

Profile code no.: SE-15/21, described by C. Chaengprai and staffs, 7 August 1973 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-20 Grayish brown (10YR5/2) loamy medium sand; weak coarse subangular

blocky structures breaking to single grain; friable, nonsticky and nonplastic;
many fine interstitial pores, few fine and medium tubular pores; common fine
roots; moderately alkaline (field pH 8.0); clear smooth boundary.

C1 20-42 Very pale brown (10YR7/3) loamy coarse sand; common coarse distinct
brown to dark brown (10YR4/3) mottles; massive; slightly firm, nonsticky and
nonplastic; many fine interstitial pores, few fine and medium tubular pores;
more compact than above horizon; few fine roots; moderately alkaline (field
pH 8.0); gradual smooth boundary.

C2 42-95 Very pale brown (10YR7/3) loamy coarse sand; many coarse distinct brown to
dark brown (10YR4/3) mottles; very weak coarse subangular blocky structure
breaking to single grains; friable, nonsticky and nonplastic; many fine and
medium interstitial pores, common fine tubular pores; no roots; moderately
alkaline (field pH 8.0); gradual smooth boundary.

C3 95-130 Light brown (7.5YR6/4) loamy coarse sand; many medium and coarse distinct
strong brown (7.5YR5/6) mottles; very weak coarse subangular blocky
structure breaking to single grains; friable, nonsticky and nonplastic; many fine
and medium interstitial pores, few fine tubular pores; few hard iron nodules; no
roots; moderately alkaline (field pH 8.0); gradual smooth boundary.
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Cg 130-150 Pinkish gray (5-7.5YR7/2) loamy coarse sand; common medium and coarse
distinct brownish yellow (10YR6/6) and few coarse distinct strong brown
(7.5YR5/6) mottles; weak coarse subangular blocky structure breaking to
single grains; firm, nonsticky and nonplastic; many fine and medium interstitial
pores, few fine tubular pores; common slightly hard iron nodules; no roots;
moderately alkaline (field pH 8.0).

Type Location:

Name of district, Amphoe Ban Bueng, Changwat Chonburi.

Range of Profile Features:

The surface or A horizon loamy sand or sand (medium or coarse sand) is from 10 to 30 cm
thick and has 10YR or 7.5YR hues, values 3 to 5 and chromas 2 to 4. Structure is weak
medium and/or coarse blocky breaking to single grain and single grain. Moderately acid to
moderately alkaline, reaction values range from 6.0 to 8.0.

The subsurface horizon (AC or C) loamy sand or sand (medium or coarse sand) has 10YR
and 7.5YR hues, values 6 to 7 and chromas 2 to 4 and brownish or yellowish mottles, mottles
chromas of 2 or less may occurred in deeper subsoil. Structure is very weak coarse blocky
and single grain. Slightly acid to moderately alkaline, reaction values range from 6.5 to 8.0.

The lower subsoil or C horizon loamy sand or sand (medium or coarse sand) saturated within
100 cm from the surface for some time (more than 30 days), mottled of brown, grayish brown
and gray color. Slightly acid to moderately alkaline, reaction values range from 6.5 to 8.0.
Slightly hard and/or hard iron stone nodules may occur in this horizon.

Similar Soil Series:

Sattahip series (Sh): isohyperthermic, coated Typic Quartzipsamments, has better drained
and occurs in higher position. The mottles may occur in very deep subsoil (below 1 meter).

Ubon series (Ub): loamy, siliceous, semiactive, isohyperthermic Aquic Arenic (Grossarenic)
Haplustalfs, has somewhat poorly to moderately well drained and gray mottled within 75
cm from the soil surface. The argillic B horizon occurred below 1 meter. Used for paddy
rice.

Nam Phong series (Ng): loamy, siliceous, semiactive, isohyperthermic Arenic (Grossarenic)
Haplustalfs, has well to somewhat excessively drained in higher position. The argillic B
horizon occurred below 1 meter. Used for upland crops.

Principal Associated Soils:

These include Sattahip, Chon Buri and Map Bon series. The Sattahip (sandy soil) and Map
Bon soils occur in higher position whereas the Chon Buri soils occur in lower position.

Chon Buri series (Cb): fine-loamy, mixed, semiactive, isohyperthermic Typic Endoaqualfs,
occurred in lower position with poorly drained.

Map Bon series: fine-loamy, mixed, subactive, isohyperthermic Typic Kandiustults.

Sattahip series (Sh): isohyperthermic, coated Typic Quartzipsamments, has better drained
and occurs in higher position. The mottles may occur in very deep subsoil (below 1 meter).
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ANALYSIS RESULTS  Profile code No.: SE-15/21

      (oven dry basis) Soil series: Ban Bung series (Bbg)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1641 0-20 Ap 81.5 13.5 5.0 ls ls 5.2 4.7 0.3 38.7 41

Pd-1642 20-42 C1 83.0 15.5 1.5 ls ls 6.0 5.0 0.9 3.6 35

Pd-1643 42-95 C2 86.5 11.5 2.0 s lcos 6.5 5.2 0.9 4.2 27

Pd-1644 95-130 C3 87.0 10.5 2.5 s lcos 6.4 5.1 0.0 3.1 32

Pd-1645 130-150 Cg 74.0 20.5 5.5 ls lcos 6.4 5.0 0.6 3.0 35

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-20 0.1 0.53 1.40 0.20 0.20 0.20 2.00 0.80 2.80 1.5 30.0 100 71 0.30

20-42 0.1 0.18 0.90 0.30 0.10 0.10 1.40 1.10 2.50 0.8 53.3 100 56 0.05

42-95 0.2 0.10 0.30 0.10 0.10 0.20 0.70 0.10 0.80 0.3 15.0 100 88 0.02

95-130 0.1 0.98 0.60 0.30 0.10 0.30 1.30 0.50 1.80 1.2 48.0 100 72 0.05

130-150 0.4 1.18 0.80 0.20 0.10 0.10 1.20 0.10 1.30 0.6 10.9 100 92 0.05

Surveyor: Chaleao Chaengprai & staff Reported by: W.  Sirichuaychoo

Date: August 7, 1973 Date: Nov. 2, 1998

Soil series: Ban Bueng series (Bbg)
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Proposed by P. Vijarnsorn, 1969
Revised by :
W. Sirichuaychoo, 1988
W. Sirichuaychoo, 2004

BACHO SERIES Field Symbol: Bc

Distribution: Occupies moderate extent along coastal zone in Peninsular Thailand and some areas
in Southeast Coast of Thailand.

Setting: Bacho soils are formed from beach sand on old beach ridge or dune sand. They occurred on
nearly level to gently undulating relief of old beach ridges and dune sand. Slope ranges from
1 to 5 percent. The climate is Tropical Monsoon (Koppen 'Am'). Average annual air
temperature is from 26 oC to 28oC. Average annual precipitation is from  1,500 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is somewhat excessively drained,
permeability is estimated to be rapid and surface runoff is slow. The ground water level is
below 2 m during the dry season.

Vegetation and Land Use: Mainly used for settlement and coconut plantation. When abandoned
reverts to low scrub with many bare patches.

Characteristic Profile Features: Bacho series is a member of the isohyperthermic, coated Typic
Quartzipsamments. They are very deep sandy soils and are characterized by a dark brown
or yellowish brown loamy sand surface or A horizon overlying a brownish yellow loamy sand
or sand C horizon. Strongly acid to moderately acid, reaction values range from 5.5 to 6.0.

Typifying Pedon: Bacho loamy sand – coconut plantation, Amphoe Muang, Changwat Narathiwat, 2
to 5 m above mean sea level, 2 to 3 percent slopes.

Profile code no.: S-71/1, described by S. Charoenpong, 10 December 1968 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-20 Dark brown (10YR3/3) loamy sand; weak fine  subangular structure breaking to

single grain; very friable, nonsticky and nonplastic; many fine interstitial pores;
many fine roots; moderately acid (field pH 6.0); clear smooth boundary.

AC 20-29 Yellowish brown (10YR5/4) loamy sand; weak fine subangular blocky structure
breaking to single grain; very friable, nonsticky and nonplastic; common fine
interstitial and few fine tubular pores; common fine roots; slightly acid (field pH
6.5); gradual smooth boundary.

C1 29-57 Brownish yellow (10YR6/6) loamy sand; weak fine subangular blocky structure
breaking to single grain; very friable, nonsticky and nonplastic; many fine
interstitial pores; few fine roots; slightly acid (field pH 6.5); gradual smooth
boundary.

C2 57-106 Brownish yellow (10YR6/8) loamy sand; weak fine subangular blocky structure
breaking to single grain; very friable, nonsticky and nonplastic; many fine
interstitial and tubular pores; few fine roots; slightly acid (field pH 6.5); gradual
smooth boundary.

C3 106+ Reddish yellow (7.5YR6/8) loamy sand; weak fine subangular blocky structure
breaking to single grain; very friable, nonsticky and nonplastic; many fine
interstitial pores; few medium roots; moderately acid (field pH 6.0).

Type Location:

 Name of district, Amphoe Bacho, Changwat Narathiwat.
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Range of Profile Features:

The surface or A horizon sand or loamy sand ranges from 10 to 20 cm in thickness and has
colors 10YR hues, values 2 to 4 and chromas 2 or 3. Very strongly acid to slightly acid,
reaction values range from 5.0 to 6.5.

The C horizon loamy sand or sand has colors 10YR hues, values 5 to 8 and chromas 6 to 8.
Structure of the profile is weak blocky breaking to single grain or single grain. Very strongly
acid to slightly acid, reaction values range from 5.0 to 6.5.

Similar Soil Series:

Hua Hin series (Hh): isohyperthermic, coated Typic Quartzipsamments, formed on younger
beach ridges or dune sand, contains shell fragments throughout profile.

Ban Thon series (Bh): sandy, siliceous, superactive, isohyperthermic, ortstein Typic
Haplorthods, has a spodic horizon within 200 cm from the soil surface.

Rayong series (Ry): isohyperthermic, uncoated Typic Quartzipsamments, strongly leached
quartz sands, white or grayish color.

Phattaya series (Py): isohyperthermic, coated Typic Quartzipsamments, has coarser sand
fraction and browner color.

Mai Khao series (Mik): isohyperthermic, coated Typic Quartzipsamments, red colors.

Principal Associated Soils:

These include Hua Hin, Rayong and Ban Thon series.

ANALYSIS RESULTS  Profile code No.: S-71/1

      (oven dry basis) Soil series: Bacho series (Bc)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-89 0-20 A 87.5 6.1 6.4 ls ls 4.7 4.2 0.1 7 31

P-90 20-29 AC 85.7 6.6 7.7 ls ls 5.0 4.4 0.4 6 10

P-91 29-57 C1 84.8 6.6 8.6 ls ls 5.4 4.6 0.2 8 10

P-92 57-106 C2 85.7 5.8 8.5 ls ls 5.0 4.4 0.5 9 7

P-93 106+ C3 86.4 5.3 8.3 ls ls 5.2 4.2 0.2 6 10

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-20 0.7 0.69 0.75 0.42 <0.02 0.25 1.44 5.10 6.54 2.9 45.3 50 22 0.01

20-29 0.5 0.48 0.32 0.53 <0.02 0.20 1.07 4.19 5.26 2.2 28.6 49 20 0.01

29-57 0.7 0.34 0.42 0.53 <0.02 0.23 1.20 3.90 5.10 2.9 33.7 41 24 0.01

57-106 0.6 0.12 0.32 0.21 <0.02 0.27 0.82 2.80 3.62 2.2 25.9 37 23 0.01

106+ 0.5 0.11 0.32 0.32 <0.02 0.13 0.79 1.80 2.59 1.8 21.7 44 31 0.01

Surveyor: S. Charoenpong Reported by: W. Sirichuaychoo

Date: Dec. 10, 1968 Date: Oct. 25, 1998
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Proposed by P. Vijarnsorn, 1969
Revised by :
P. Vijarnsorn and staffs,1988
W. Sirichuaychoo, 2004

BAN THON SERIES Field Symbol: Bh

Distribution: Occupies large extent along coastal zone in Peninsular Thailand and in Southeast
Coast of Thailand.

Setting: Ban Thon soils are formed from on old beach or dune on lower part of old beach ridges or
dune sand. They occurred on nearly level to gently undulating relief of old beach ridges and
dune sand. Slope ranges from 1 to 5 percent. The climate is Tropical Monsoon (Koppen
'Am'). Average annual air temperature is from 26 oC to 28 oC. Average annual precipitation is
from 1,500 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained over moderately well drained
to somewhat poorly drained. Internal drainage is impeded by the spodic horizon. The ground
water level fluctuates but is generally below 2 m during dry season, permeability is estimated
to be rapid over slow and surface runoff is medium to slow.

Vegetation and Land Use: Many areas have a cover composed of Melaleuca Leucadendron and
similar species with many bare patches. Parts are used for coconut, cashew nut and
settlement.

Characteristic Profile Features: Ban Thon series is a member of the sandy, siliceous, superactive,
isohyperthermic, ortstein Typic Haplorthods. They are moderately deep soils to cemented
spodic materials and are characterized by a black or very dark gray loamy sand surface or A
horizon overlying a light gray or white loamy sand or sand E horizon. The spodic or Bh
horizon has a reddish brown, dark brown, dark yellowish brown or brown sandy loam or
loamy sand texture between 50 to 100 cm from the soil surface. Under the spodic horizon is
a yellowish brown or light gray with brownish yellow or strong brown mottled loamy sand or
sand C horizon (spodic horizon meet within 200 cm from the soil surface). Very strongly acid
to moderately acid, reaction values range from 5.0 to 6.0.

Typifying Pedon: Ban Thon loamy sand – cashchew nut, from Amphoe Muang, Changwat
Narathiwat, 1 to 2 percent slopes (sheet number 4725 II, coordinate: 872869).

Profile Code Number: S-64/27, described by Udom Pulsawath and staffs, 22 February 1979 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-18 Dark gray (10YR4/1) loamy sand; single grain; loose; nonsticky and nonplastic;

plentiful fine roots, few medium and coarse roots; extremely acid (field pH 4.0);
diffuse smooth boundary.

E1 18-51 Gray to light gray (10YR6-7/1) sand; single grain; loose; nonsticky and
nonplastic; many fine interstitial pores; common fine roots; strongly acid (field
pH 5.5); diffuse smooth boundary.

E2 51-76/80 White (10YR8/1) sand; single grain; loose; nonsticky and nonplastic; many fine
interstitial pores; few fine roots; slightly acid (field pH 6.5); clear smooth
boundary.

Bh1 76/80-106 Black (10YR2/1) and dark brown (7.5YR3/4) loamy sand; massive; firm,
nonsticky and nonplastic; common fine interstitial pores; very few fine roots;
very strongly acid (field pH 4.5); diffuse smooth boundary.

Bh2 106-136 Very dark gray (10YR3/1) and dark brown (7.5YR3-4/4) loamy sand; massive;
friable, nonsticky and nonplastic; common fine interstitial pores; no roots; very
strongly acid (field pH 4.5).

Type Location:

Name of village, Ban Thon, Amphoe Muang, Changwat Narathiwat.
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Range of Profile Features:

The surface or A horizon sand or loamy sand with ranges from 10 to 30 cm in thickness and
has colors 10YR or 7.5YR hues, values 3 or 4 and chromas 1 or 2. Structure is weak blocky
breaking to single grain or single grain. Very strongly acid to moderately acid, reaction values
range from 4.5 to 6.0.

The E horizon sand or loamy sand is variable in color, but normally has colors 10YR hues,
values 6 to 8 and chromas 2 or less. Very strongly acid to moderately acid, reaction values
range from 4.5 to 6.0.

The spodic or Bh horizon loamy sand or sandy loam meet within 200 cm, normally occurred
between 50 to100 cm from the soil surface. Colors range from 10YR, 7.5YR, 5YR hues,
values 2 to 4 and chromas 2 to 4. Structure is massive or weak blocky breaking to single
grain. Very strongly acid to moderately acid, reaction values range from 4.5 to 6.0.

The lower of spodic or C horizon loamy sand or sand is light gray with brownish yellow or
strong brown mottled. Very strongly acid to moderately acid, reaction values range from 5.0-
6.0.

Similar Soil Series:

Rayong series (Ry): isohyperthermic, uncoated Typic Quartzipsamments, strongly leached
quartz sands, white or grayish color, no spodic horizon within 2 meter of the soil surface.

Bacho series (Bc): isohyperthermic, coated Typic Quartzipsamments, no spodic horizon
within 2 meter of the soil surface, brown colors.

Principal Associated Soils:

These include Bacho and Rayong series. Bacho soils have not spodic horizon and brown
colors. Rayong soils have no spodic horizon and white gray colors.

ANALYSIS RESULTS Profile code No.: S-64/27

      (oven dry basis) Soil series: Ban Thon series (Bh)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO 3  P, mg kg -1 K, mg kg -1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estim n  water  KCl

2-6161- 0-18 A 96.9 2.1 1.0 0.1 0.8 18.5 59.0 18.5 s ls-s 4.5 3.4 4.8 20

2-6162- 18-51 E1 96.8 2.7 0.5 0.0 0.2 15.8 62.5 18.3 s s 5.1 3.8 0.9 8

2-6163- 51-76/80 E2 96.8 2.2 1.0 0.3 0.4 15.7 57.8 22.6 s s 5.5 4.8 0.7 5

2-6164- 76/80-106 Bh1 95.3 3.7 1.0 0.0 0.2 13.7 73.1 8.3 s ls 4.8 4.2 38.8 8

2-6165- 106-136 Bh2 96.9 1.1 2.0 0.2 0.2 13.3 73.2 10.0 s ls 4.7 4.3 18.8 65

Depth Air dried C N      Exchange capacity and cations (cmol (+) kg-1) Base satur n (%) ECEC Al Electrical

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol (+) kg-1 KCl extr. condut y

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol (+) kg-1 (ECx10 6)

(B) (A) (C) Clay (D) dS m -1

0-18 0.2 2.05 0.80 0.30 0.04 0.30 1.44 6.30 7.74 3.9 390.0 37 19 0.03

18-51 0.1 0.12 0.20 0.05 0.02 0.20 0.47 0.30 0.77 0.2 40.0 100 61 0.07

51-76/80 0.1 0.10 0.10 0.03 0.01 0.20 0.34 0.10 0.44 0.2 20.0 100 77 0.00

76/80-106 1.9 1.48 0.20 0.03 0.01 0.20 0.44 15.20 15.64 5.6 560.0 8 3 0.01

106-136 5.0 1.08 0.20 0.05 0.02 0.30 0.57 9.50 10.07 3.2 160.0 18 6 0.03

Surveyor: Udom Pulsawath & staff Reported by: W. Sirichuaychoo

Date: Feb, 22 1979 Date: Oct. 27, 1998
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Proposed  By  C. Changprai and  staffs, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

BUENG CHANANG SERIES Field Symbol: Bng

Distribution: Occupies some areas in Southeast Coast of Thailand.

Setting: Bueng Chanang soils derived from marl deposits on marl terrain. Relief is nearly level to
undulating. Slope ranges from 2 to 12 percent. Elevation ranges from 80 to 120 m above
mean sea level. The climate is Tropical Monsoon (Koppen 'Am). Average annual
precipitation is from 1,500 to 3,400 mm. Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained. permeability is moderate and
surface runoff is rapid. Ground water falls below 2 m throughout the year.

Vegetation and Land Use: Original vegetation is tropical evergreen forest. Parts are cleared for
cultivation such as cotton, papaya and cassava.

Characteristic Profile Features: The Bueng Chanang series is a member of the fine, mixed,
superactive, isohyperthermic Fluventic Eutrudepts (soil taxonomy, 2003). They are shallow
to a layer of secondary lime concretion or marl layer and are characterized by a dark
reddish brown or dark brown clay surface or A horizon overlying a reddish brown or
yellowish red clay cambic B horizon over a whitish secondary lime concretion or marl layer.
Reaction is neutral to moderately alkaline at the surface, reaction values range from 7.0 to
8.0 and strongly alkaline, reaction values range from 8.0-8.5 in the subsoil.

Typifying Pedon: Bueng Chanang clay - cotton field, from nearby Ban Plaeng, Amphoe Pong Nam
Ron, Changwat Chanthaburi, 100 m above mean sea level, 2 to 5 percent slopes (sheet
number 5450 II).

Profile Code Number: SE-17/21, described by S. Kitiyarak and C. Chaengprai, 16 January 1973
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-10 Dark brown (7.5YR3/2) clay; strong fine and medium granular structure at

upper most of the layer and strong coarse subangular blocky breaking to strong
fine and medium subangular blocky structure; very hard, sticky and plastic;
many fine, common medium and coarse interstitial pores, few fine and medium
tubular pores; common very fine, few fine and medium roots; moderately
alkaline (field pH 8.0); clear smooth boundary.

Bw 10-36 Reddish brown (5YR4/4) clay; moderate coarse subangular blocky breaking to
strong fine subangular blocky structure; slightly hard, sticky and plastic; many
fine and common medium interstitial, few fine and medium tubular pores;
distinct pressure faces; common fine, few medium and coarse roots;
moderately alkaline (field pH 8.0); clear smooth boundary.

Ck 36-70+ Yellowish red (5YR4/6) clay with about 80 percent secondary lime concretion;
moderately alkaline (field pH 8.0).

Type Location:

Name of village, Ban Bueng Chanang, Amphoe Pong Nam Ron, Changwat Chantaburi.

Range of Profile Features:

The surface or A horizon clay or silty clay is from 10 to 25 cm in thickness and has 7.5YR or
5YR hues, values 3 to 4 and chromas 2 to 4. Structure is moderate and strong granular and
blocky. Moderately acid to moderately alkaline, reaction values range from 6.0 to 8.0.
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The subsurface or cambic B horizon clay or silty clay has 5YR hues, values 4 or 5 and
chromas 3 to 6 and 2.5YR hues, chromas 3 or 4 and chromas 3 to 6. Structure is moderate
and strong subangular blocky. Neutral to strongly alkaline, reaction values range from 7.0 to
8.5.

The C horizon consists mainly of secondary lime concretions or marl layer and usually occurs
within 50 cm of the surface.

Similar Soil Series:

Tha Khli series (Tk): loamy-skeletal, carbonatic, isohyperthermic Entic Haplustolls, ustic soil
moisture regime, darker color in the subsoil.

Lam Narai series (Ln): fine, smectitic, isohyperthermic Vertic Haplustolls, ustic soil moisture
regime, derived from basalt in association with limestone.

Principal Associated Soils:

These include O Lam Chiak, Pong Nam Ron, Tha Mai series and Slope Complex.

O Lam Chiak series (Oc): very-fine, mixed, active, isohyperthermic Typic Hapludalfs,
moderately deep to multicolored of weathered and bed rock of shale or phyllite

Pong Nam Ron series (Pon): fine-loamy, mixed, active, isohyperthermic, shallow Typic
Hapludolls, shallow to weathered basalt and bed rock between 50 to 100 cm from the soil
surface.

Tha Mai series (Ti): fine, kaolinitic, isohyperthermic Typic Hapludox, very deep soils with red
colored.

ANALYSIS RESULTS  Profile code No.: SE-17/21

      (oven dry basis) Soil series: Bung Chanang series (Bng)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1874 0-10 Ap 10.5 38.5 51.0 c c 6.8 6.1 4.5 10.4 468

Pd-1875 10-36 Bw 11.0 31.5 57.5 c c 7.0 6.1 4.2 3.9 278

Pd-1876 36-70+ Ck 16.5 25.5 58.0 c vgc 7.8 6.6 24.7 5.2 184

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 3.8 4.91 42.90 3.20 1.50 0.40 48.00 8.60 56.60 53.2 104.3 90 85 1.42

10-36 6.1 3.51 42.00 1.40 0.90 0.40 44.70 3.70 48.40 46.9 81.6 95 92 1.79

36-70+ 6.8 1.51 56.30 0.80 0.60 0.40 58.10 5.10 63.20 37.2 64.1 100 92 1.06

Surveyor: C. Chaengprai Reported by: W Sirichuaychoo

Date: Jan. 16, 1973 Date: Nov. 20, 1998

Soil series: Bueng Chanang series (Bng)
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Proposed by P. Vijarnsorn, 1968
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SAI BURI SERIES Field Symbol: Bu

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Sai Buri soils are formed from alluvium on the lower part of river levee or alluvium plain.
Relief is nearly level to gently undulating with slope  less than 5 percent. Elevation ranges
from 5 to 20 m above mean sea level. The climate is Tropical Rain Forest (Koppen 'Af') or
Tropical Monsoon (Koppen 'Am'). Average annual precipitation is above 1,500 mm. Average
annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly to moderately well
drained, permeability is estimated to be moderate and surface runoff is slow. Ground water
level lies below 1 meter almost throughout the year. Flooding may occur due to flash flood or
heavy rain but within a few days.

Vegetation and Land Use: Mainly used for para rubber, oil palm and fruit trees growing. Parts used
for paddy rice and vegetables.

Characteristic Profile Features: The Sai Buri series is a member of the fine-silty, kaolinitic,
isohyperthermic Aquic Kandiudults (Soil Taxonomy, 2003). They are very deep soils and are
characterized by a very dark grayish brown to brown silt loam surface or A horizon overlying
a brownish or yellowish silt loam or silty clay loam upper kandic B horizon which inturn
overlies a grayish silty clay loam lower kandic B horizon (silty clay may occurred in deeper
subsoil). Mottles of brownish, yellowish occur throughout subsoil and gray color occurred
within 75 cm from the soil surface and reddish mottles may occurred. Very strongly acid to
strongly acid in surface, reaction values range from 4.5 to 5.5 and very strongly acid,
reaction values range from 4.5 to 5.0 in subsoil.

Typifying Pedon: Sai Buri silty loam – para rubber plantation, Na Pau, Tambon Na Pau, Amphoe
Muang, Changwat Nakhon Si Thammarat, 23 m above mean sea level, 1 percent slopes
(sheet name Changwat Nakhon Si Thammarat, sheet number 4936 II, coordinate 959218).

Profile Code Number: S-62/53, described by P. Hemsrichart, 12 March 1975 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-8 Dark brown to brown (10YR4-5/3) silt loam; weak fine and medium subangular

blocky structure; friable, slightly sticky and slightly plastic; many very fine, fine
and few coarse roots; many fine mica flakes; strongly acid (field pH 5.5); clear
smooth boundary.

BA 8-26 Brown to yellowish brown (10YR5/3-4) silt loam; moderate medium and coarse
subangular blocky structure; friable, sticky and plastic; many very fine and fine
interstitial pores, common medium tubular pores; common very fine and few
fine roots; many fine mica flakes; very strongly acid (field pH 5.0); clear smooth
boundary.

Bt 26-47 Mixed pale brown (10YR6/3), brown (7.5YR5/4) and strong brown (7.5YR5/6)
silt loam; moderate medium and coarse subangular blocky structure; friable,
sticky and plastic; broken thin clay films on ped faces; common very fine
interstitial and tubular pores; few very fine and fine roots; many fine mica flakes;
very strongly acid (field pH 5.0); clear smooth boundary.

Btg1 47-65 Light brownish gray to light gray (10YR6-7/2) silt loam; many medium distinct
yellowish brown (10YR5/4), brown (7.5YR5/4) and strong brown (7.5YR5/8)
mottles; moderate medium and coarse subangular blocky structure; friable,
sticky and plastic; patchy thin clay films on ped faces; common very fine
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interstitial and tubular pores; few very fine roots; many fine mica flakes; very
strongly acid (field pH 4.5); clear smooth boundary.

Btg2 65-100 Light gray (10YR7/2) silty clay loam; many medium distinct yellowish brown
(10YR5/4), brown (7.5YR5/4) and strong brown (7.5YR5/8) mottles; moderate
medium and coarse subangular blocky structure; friable, sticky and plastic;
patchy thin clay films on ped faces; common very fine interstitial and tubular
pores; few very fine roots; many fine mica flakes; very strongly acid (field pH
4.5).

Type Location:

Name of district, Amphoe Sai Buri, Changwat Pattani.

Range of Profile Features:

The surface or A horizon loam or silt loam is 10 to 20 cm in thickness and has 10YR or 7.5
YR hues, values 3 to 4 and chromas 2 to 4. Structure is moderate fine and medium
subangular blocky. Very strongly acid to moderately acid, reaction values range from 5.0 to
6.0.

The upper argillic B clay loam or silty clay loam has 10YR or 7.5YR hues, values 5 or 6 and
chromas 4 to 8 where as the lower argillic B horizon, which usually occurred below 40 cm but
within 75 cm from the soil surfaces, has 10YR or 2.5Y hues, values 6 or 7 and chromas 2 or
less. Structure is moderate medium subangular blocky. Mottles are brownish, grayish and/or
reddish mottles commonly occur throughout subsoil. Very strongly acid to strongly acid,
reaction values range from 4.5 to 5.5.

Similar Soil Series:

Rueso series (Ro): fine-silty, mixed, semiactive, isohyperthermic Typic Palehumults, well
drained, occurred on higher part of river levee.

Phak Kat series (Pat): fine, mixed, semiactive, isohyperthermic Plinthaquic Paleudalfs, is the
fine-clayey family and high base saturation.

Principal Association Soils:

These include Pak Kat series on the lower part and Rueso soils on the higher position.
However, these soils may occur as a soil complex.
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ANALYSIS RESULTS  Profile code No.: S-62/53

      (oven dry basis) Soil series: Sai Buri series (Bu)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pf-623 0-8 A 37.0 56.0 7.0 sil sil 4.4 3.9 0.3 3.0 67

Pf-624 8-26 BA 34.0 49.0 17.0 l sil 4.9 3.9 0.3 1.9 38

Pf-625 26-47 Bt 30.5 45.0 24.5 l sil 4.9 3.8 0.9 1.2 35

Pf-626 47-65 Btg1 28.0 46.0 26.0 l sil 5.1 3.8 0.3 1.2 47

Pf-627 65-100 Btg2 24.5 37.5 38.0 cl sicl 5.1 3.8 0.0 1.4 53

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-8 0.9 1.34 0.08 0.40 0.20 0.20 0.20 1.00 8.40 9.40 5.1 72.9 20 11 0.23

8-26 4.3 0.95 0.04 0.20 0.10 0.10 0.20 0.60 7.90 8.50 5.3 31.2 11 7 0.06

26-47 3.6 0.45 0.03 0.30 0.10 0.10 0.30 0.80 7.90 8.70 5.0 20.4 16 9 0.04

47-65 1.6 0.38 0.03 0.30 0.10 0.20 0.20 0.80 8.20 9.00 5.3 20.4 15 9 0.04

65-100 1.2 0.61 0.02 0.30 0.10 0.10 0.40 0.90 8.50 9.40 5.7 15.0 16 10 0.04

Surveyor: P. Hemsrichart Reported by: W. Sirichuaychoo

Date: March 12, 1975 Date: Nov. 24, 1998



20

Proposed  by F.R. Moormann and staffs, 1964
Revised by :
P. Vijarnsorn and staffs, 1988
Revised by W. Sirichuaychoo, 2004

CHON BURI SERIES Field Symbol: Cb

Distribution: Occupies moderate extent in Southeast Coast, Central Plain and small extent in
Peninsular Thailand.

Setting: Chon Buri soils are formed from alluvium over marine deposits on coastal plain. Relief is
level to nearly level. Slope is 2 percent or less. Elevation ranges  from 10 to 40 m above
mean sea level. The climate is transitional zone between Tropical Savanna (Koppen 'Aw')
and Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from 1,200 to 1,700
mm. Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is moderate
and surface runoff is slow. Ground water level falls below 1.5 m during the dry season and
water stagnant at the surface during the wet season.

Vegetation and Land Use: Used for transplanted rice in the wet season. Parts are cultivated to
vegetables during the dry season.

Characteristic Profile Features: The Chon Buri series is a member of the fine-loamy, mixed,
semiactive, isohyperthermic Typic Endoaqualfs (Soil Taxonomy, 2003). They are very deep
soils which are characterized by a dark grayish brown or grayish brown sandy loam surface
or A horizon overlying a light gray, light brownish gray or pinkish gray sandy clay loam
argillic B horizon. The sand fraction is medium to coarse. They are mottled throughout the
profile with the colors of dark brown, dark reddish brown or yellowish red at the surface and
strong brown, yellowish brown and red in the subsoil. Soils reaction is moderately acid to
slightly acid, reaction values range from 6.0 to 6.5 over strongly acid to very strongly acid,
reaction values range from 4.5 to 5.5.

Typifying Pedon: Chon Buri sandy loam - paddy field, Ban Na Pha, Tambon Na Pha, Amphoe
Muang, Changwat Chon Buri, 10 m above mean sea level, less than 2 percent slopes, 70
cm ground water table depth (sheet name Amphoe Phanut Nikhom, sheet number 5235 IV,
coordinate 201824).

Profile Code Number: SE-15/62, described by Somkid Phothong and staffs, 25 May 1981 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
Apg 0-17 Grayish brown to brown (10YR5/2-3) sandy loam; common fine distinct dark

yellowish brown (10YR4/6) mottles; weak fine subangular blocky structure;
friable, nonsticky and nonplastic; common fine roots; slightly acid (field pH 6.5);
gradual smooth boundary.

BAg 17-32 Light brownish gray (10YR6/2) sandy loam; few fine faint light yellowish brown
(10YR6/4) mottles; weak fine subangular blocky structure; friable, slightly sticky
and slightly plastic; few very fine roots; moderately alkaline (field pH 8.0);
gradual smooth boundary.

Btg1 32-62 Light brownish gray (10YR6/2) sandy clay loam; few fine faint yellowish brown
(10YR5/8) and common medium distinct strong brown (7.5YR5/8) mottles;
strong medium and coarse subangular blocky structure; firm, slightly sticky and
slightly plastic; patchy thin clay coating on ped faces; few fine roots; moderately
alkaline (field pH 8.0); gradual smooth boundary.

Btg2 62-85 Light brownish gray to pale brown (10YR6/2-3) and krotovina of grayish brown
(10YR5/2) sandy clay loam; few fine distinct strong brown (7.5YR5/6) mottles;
moderate medium subangular blocky structure; firm, slightly sticky and slightly
plastic; patchy thin clay coating on ped faces; few fine roots; few of manganese
oxides; moderately alkaline (field pH 8.0); gradual smooth boundary.
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Btg3 85-100 Dark brown to brown (7.5YR4-5/2, color of sand) sandy clay loam; common
medium distinct strong brown (7.5YR5/8) and few fine prominent red
(2.5YR4/8) mottles; moderate fine subangular blocky structure; firm, slightly
sticky and slightly plastic; patchy thin clay coating on ped faces; few fine roots;
few of manganese oxides and iron stones; strongly alkaline (field pH 8.5); clear
smooth boundary.

Btg4 100-150 Light brownish gray (10YR6/2) sandy clay loam; few medium distinct strong
brown (7.5YR5/6) and few fine faint yellowish brown (10YR5/6) mottles;
moderate medium subangular blocky structure; firm, slightly sticky and slightly
plastic; patchy thin clay coating on ped faces; few fine roots; few of manganese
oxides; strongly alkaline (field pH 8.5).

Remark: Chon Buri series contain gluconite or marine clay in very deep subsoil, usually below 2 m from
the surface.

Type Location:

Name of province, Changwat Chon Buri.

Range of Profile Features:

The surface or A or Ap horizon sandy loam texture ( sandy clay loam may occurred) varies
from 10 to 40 cm thickness and has 10YR hues, values of 4 to 5 and chromas of 1 to 3.
Structure is weak medium and/or coarse subangular blocky. Strongly acid to slightly acid,
reaction values range from 5.5 to 6.5.

The subsurface of argillic B horizon sandy clay loam texture (sandy clay may occur in deeper
subsoil) have 10YR or 7.5YR hues, values of 5 to 7 and chromas of 2 or less. Mottles of
strong brown, yellowish brown and red throughout the soil profile. Structure is weak and
moderate medium and/or coarse subangular blocky. Strongly acid to moderately acid,
reaction values range from 5.5 to 6.0.

Similar Soil Series:

Roi Et series (Re): fine-loamy, mixed, active, isohyperthermic Aeric Kandiaquults, low base
saturation from alluvium on alluvium plain.

Khok Khain series (Ko): fine-loamy, kaolinitic, isohyperthermic Typic Kandiaquults, low base
saturation from alluvium on alluvium plain.

Principal Associated Soils:

These include Ban Bueng and Sattahip series. Ban Bueng and Sattahip soils occur on higher
position.

Ban Bueng series: isohyperthermic, coated Oxyaquic Quartzipsamments, occurred higher
position.

Sattahip series (Sh): isohyperthermic, coated Typic Quartzipsamments, has better drained
and occurs on higher position. The mottles may occur in very deep subsoil (below 1 meter).
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ANALYSIS RESULTS  Profile code No.: SE-15/62

      (oven dry basis) Soil series: Chon Buri series (Cb)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

4-14666 0-17 Apg 65.2 28.2 6.6 2.9 10.1 15.1 9.9 27.2 sl sl 5.1 4.0 4.1 31

4-14667 17-32 BAg 68.1 25.9 6.0 4.3 9.4 21.0 21.0 12.4 sl sl 6.2 4.8 1.7 24

4-14668 32-62 Btg1 62.4 19.9 17.7 5.8 12.3 15.0 28.8 0.5 sl scl 8.5 7.3 1.3 31

4-14669 62-85 Btg2 53.5 22.6 23.9 4.5 1.0 13.7 26.6 7.7 scl scl 7.8 6.6 2.9 32

4-14670 85-100 Btg3 50.8 25.9 23.3 5.0 9.2 11.1 10.4 15.1 scl scl 7.2 5.8 1.4 40

4-14671 100-150 Btg4 54.3 21.8 23.9 4.4 12.7 14.8 8.0 14.4 scl scl 8.9 7.2 1.2 45

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-17 0.1 0.41 0.90 0.20 0.10 0.40 1.60 1.20 2.80 1.6 24.2 100 57 0.19

17-32 0.2 0.26 1.00 0.30 0.05 0.60 1.95 0.50 2.45 1.4 23.3 100 80 0.30

32-62 1.4 0.09 14.10 5.00 0.80 13.50 33.40 0.40 33.80 1.7 9.6 100 99 2.10

62-85 2.7 0.14 2.70 1.50 0.10 6.80 11.10 0.80 11.90 7.9 33.1 100 93 3.25

85-100 2.3 0.11 2.70 1.20 0.10 5.70 9.70 1.40 11.10 7.2 30.9 100 87 1.85

100-150 2.7 0.12 4.30 1.50 0.10 6.20 12.10 0.10 12.20 7.5 31.4 100 99 2.30

Surveyor: S. Photong & staff Reported by: W. Sirichuaychoo

Date: May 25, 1981 Date: Nov. 25, 1998
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Proposed by P. Vijarnsorn, 1974
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

CHALONG SERIES Field Symbol: Chl

Distribution: Occupies moderate extent in Peninsular Thailand and in Southeast Coastal of Thailand.

Setting: Chalong soils are formed from granite on granitic terrain (denudation surface). Relief is
nearly level to undulating with slope ranges from 1 to 12 percent. Elevation ranges form 10
to 40 m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am') or Tropical
Rain Forest (Koppen 'Af'). Average annual precipitation is from 1,500 to 3,000 mm. Average
annual air temperature is 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is moderate and
surface runoff is rapid. Ground water level falls below 2 m throughout the year.

Vegetation and Land Use: Mainly used for para rubber, oil palm, coconut, coffee, pine apple and
fruit trees.

Characteristic Profile Features: Chalong series is a member of the fine-loamy, kaolinitic,
isohyperthermic Typic Kandiudults. They are very deep soils and are characterized by
strong brown, yellowish brown or brownish yellow sandy loam surface or A horizon overlying
strong brown or brownish yellow to reddish yellow sandy clay loam kandic B horizon. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Chalong sandy loam – coconut, oil palm and para rubber plantation, Ban Na Bon,
Amphoe Muang, Changwat Phuket, 10 m above mean sea level, 1 to 2 percent slopes
(sheet name Changwat Phuket sheet number 4634 I).

Profile Code Number: S-63/26, described by C. Pintip, 5 December 1974 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-10 Dark brown to brown (10YR4/3) sandy loam; weak fine and medium subangular

blocky structure; friable, slightly sticky and slightly plastic; very few very fine
interstitial pores; few very fine roots; strongly acid (field pH 5.5); gradual
smooth boundary.

BA 10-37 Dark grayish brown (10YR4/4) sandy clay loam; weak fine and medium
subangular blocky structure; friable, slightly sticky and slightly plastic; very few
very fine interstitial pores; very few very fine and medium roots; some pieces of
charcoal; strongly acid (field pH 5.5); clear smooth boundary.

Bt1 37-58 Yellowish brown (10YR5/6) sandy clay loam; moderate medium and coarse
subangular blocky structure; firm, sticky and slightly plastic; few thin cutan on
ped faces; common fine interstitial pores; very few very fine roots; some pieces
of charcoal; very strongly acid (field pH 5.0); gradual smooth boundary.

Bt2 58-92 Strong brown (7.5YR5/8) sandy clay loam; moderate medium and coarse
subangular blocky structure; firm, sticky and slightly plastic; few thin cutan on
ped faces; common very fine interstitial and few fine tubular pores; very few
very fine roots; krotovinas activities; very strongly acid (field pH 5.0); gradual
smooth boundary.

Bt3 92-140 Strong brown to yellowish brown (7.5-10YR5/8) sandy clay loam; moderate
medium and coarse subangular blocky structure; firm, sticky and plastic; few
thin cutan on ped faces; few very fine interstitial pores; very strongly acid (field
pH 5.0).

Bt4 140-160 Strong brown (7.5YR5/8) slightly gravelly clay loam; very strongly acid (field pH
5.0).

Bt5 160-200 Strong brown (7.5YR5-6/8) red (2.5YR4/8, plinthite) and yellow (10YR7/6)
slightly gravelly clay loam.



24

Remarks: 140-200 cm described and corrected by auger and gravels composed of quartz.

Type Location:

Name of village, Ban Chalong, Amphoe Muang, Changwat Phuket.

Range of Profile Features:

The surface or A horizon sandy loam texture ( sandy clay loam may occurred) is 10 to 20 cm
in thickness and has 10 YR or 7.5YR hues, values of 5 or 6 and chromas of 6 of 8. Structure
is fine subangular blocky structure. Very strongly acid to strongly acid, reaction values range
from 5.0 to 5.5.

The subsurface of kandic  B horizon sandy clay loam texture (sandy clay may occurred in
deeper subsoil) has 10 YR or 7.5 YR hues, values 5 or 6 and chromas 6 or 8. Structure is
weak fine and  medium subangular blocky structure. Very strongly acid, reaction values range
form 4.5 to 5.0.

Similar Soil Series:

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, sandstone
derived soils.

Khlong Nok Krathung series (Knk): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults,
brownish colored (10YR or 7.5YR 4-6/3-4).

Khuan Kalong series (Kkl): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, coarse
sand increased with depth and mixed colors within 150 cm from the soil surface.

Principal Associated soils:

Chalong series is associated with Thung Wa, Khlong Nok Krathung, Phangnga and Phuket
series.

Thung Wa series: coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults.

Phangnga series: fine, kaolinitic, isohyperthermic Typic Kandiudults, brown colors.

Phuket series: fine, kaolinitic, isohyperthermic Typic Kandiudults, red colors.
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ANALYSIS RESULTS  Profile code No.: S-63/26

      (oven dry basis) Soil series: Chalong series (Chl)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pf-162 0-10 Ap 77.0 7.0 16.0 sl sl 4.5 3.9 0.0 3.3 15

Pf-163 10-37 BA 69.5 8.5 22.0 scl scl 4.8 4.1 0.0 3.2 9

Pf-164 37-58 Bt1 63.5 14.5 22.0 scl scl 4.8 4.0 0.0 1.9 9

Pf-165 58-92 Bt2 48.5 16.0 35.5 scl scl 4.8 4.0 0.0 1.6 9

Pf-166 92-140 Bt3 50.0 11.5 38.5 sc scl 4.7 5.5 0.0 1.7 9

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 2.9 0.91 0.04 0.40 0.10 0.05 0.20 0.75 7.50 8.25 3.8 23.8 20 9 0.04

10-37 1.2 1.10 0.04 0.30 0.10 0.02 0.20 0.62 10.50 11.12 4.8 21.8 13 6 0.02

37-58 1.5 0.52 0.02 0.50 0.10 0.03 0.20 0.83 7.50 8.33 3.7 16.8 22 10 0.02

58-92 1.6 0.36 0.02 0.50 0.10 0.02 0.20 0.82 6.80 7.62 3.6 10.1 23 11 0.02

92-140 1.7 2.36 0.02 0.30 0.10 0.03 0.20 0.63 7.70 8.33 3.9 10.1 16 8 0.02

Surveyor: C. Pintip Reported by: W. Sirichuaychoo

Date: Dec. 5, 1974 Date: Nov. 4, 1998
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Proposed by F.R. Moormann, 1962
Revised by :
P. Vijarnsorn, 1988
W. Sirichuaychoo, 2004

CHUMPHON SERIES Field Symbol: Cp

Distribution: Occupies large extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Chumphon soils are formed from alluvium on alluvial plain (terrace) and occurred on gently
undulating to undulating. Slope range from 2 to 12 percent. The climate is Tropical Monsoon
(Koppen 'Am') and Tropical Savanna (Koppen 'Aw'). Average annual precipitation is from
1,500 to 3,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is moderately well drained, permeability is
estimated to be moderate over slow and surface runoff is rapid. The ground water level is
below 2 m for most of the year.

Vegetation and Land Use: Planted to para rubber, oil palm, banana, coconut and pineapple. Many
places have been abandoned leading to the development of low secondary forest and bare
patches.

Characteristic Profile Features: Chumphon series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic Paleudults (Soil Taxonomy, 2003). They are shallow soils to very
gravelly of ironstones and are characterized by a dark grayish brown or brown sandy clay
loam surface or A horizon, strong brown, yellowish red or red very gravelly clay loam over
very gravelly clay argillic B horizon. The layer of unconsolidated ironstone nodules occurs
within 50 cm of the soil surface. Very strongly acid to strongly acid, reaction values range
from 4.5 to 5.5.

Typifying Pedon: Chumphon sandy clay loam – para rubber, Ban Suan Thrup, Amphoe Tha Sae,
Changwat Chumphon, 50 m above mean sea level, 2 to 5 percent slopes (sheet number:
4843 III, coordinate 977234).

Profile Code Number: S-58/46, described by Udom Pulsawath, 14 May 1970 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A1 0-9 Dark brown to brown (7.5YR4/2) sandy clay loam; weak fine and medium

subangular blocky structure; friable, slightly sticky and slightly plastic; many
interstitial pores, many fine and large tubular pores; many fibrous and medium
roots; strongly acid (field pH 5.5); clear smooth boundary.

A2 9-20 Brown to dark brown (7.5YR4/4) sandy clay loam; moderate fine and medium
subangular blocky structure; friable, slightly sticky and slightly plastic; many
interstitial and tubular pores; many fibrous and few medium roots; very
strongly acid (field pH 5.0); gradual smooth boundary.

Bw 20-38 Strong brown (7.5YR5/6) sandy clay loam; moderate fine and medium
subangular blocky structure; friable, slightly sticky and slightly plastic; many
interstitial and tubular pores; few large animal holes; few fine and common
medium roots; very strongly acid (field pH 5.0); clear smooth boundary.

Btc1 38-75 Yellowish red (5YR5/8 and 5YR4/6) very gravelly sandy clay; moderate fine to
medium subangular blocky structure; friable, slightly sticky and slightly plastic;
cutan between laterite fragment; common fibrous roots; gravels composed of
rounded laterite, sandstone and quartzite about 90-95% in soil; very strongly
acid (field pH 5.0); diffuse smooth boundary.

Btc2 75-100+ Red (2.5YR5/8) very gravelly clay; moderate fine to medium subangular
blocky structure; friable, slightly sticky and slightly plastic; cutan between
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laterite; gravels composed of rounded laterite, sandstone and quartzite about
90-95% in soil; very strongly acid (field pH 5.0).

Type Location:

Name of province, Changwat Chumphon.

Range of Profile Features:

The surface or A horizon sandy loam texture (gravelly sandy loam or sandy clay loam may
occurred due to the erosion of the surface soil) ranges from 10 to 30 cm in thickness and has
10YR or 7.5YR hues, values 3 or 4 and chromas 2 to 4. The structure is weak fine and
medium blocky. Strongly acid to slightly acid, reaction values range from 5.5 to 6.5.

The subsurface of argillic B horizon very gravelly clay texture (very gravelly sandy clay loam
or clay loam textures occasionally occur in this horizon, ≥ 35 percent clay) within 50 cm from
the soil surface, has 7.5YR, 5YR or 2.5YR hues, values 4 to 6 and chromas 6 to 8. Structure
is moderate medium blocky. Very strongly acid to slightly acid, reaction values range from 5.5
to 6.5.

Similar Soil Series:

Hat Yai series (Hy): clayey-skeletal, kaolinitic, isohyperthermic  Typic Paleudults, gravels are
subrounded or rounded quartz.

Sawi series (Sw): loamy-skeletal, mixed, semiactive, isohyperthermic Typic Paleudults,
unconsolidated ironstone nodules occurs between 50 to 100 cm from the soil surface.

Principal Associated Soils:

These are include Sawi and Tha Sae series.

Tha Sae series: fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, not skeletal soils.
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ANALYSIS RESULTS  Profile code No.: S-58/11

      (oven dry basis) Soil series: Chumphon series (Cp)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pa-629 0-9 A1 55.0 33.0 12.0 sl scl 5.8 4.7 0.2 4.6 125

Pa-630 9-20 A2 60.0 28.0 12.0 sl scl 4.9 3.7 0.3 1.2 60

Pa-631 20-38 Bw 59.0 26.0 15.0 sl scl 4.8 3.8 0.0 0.8 27

Pa-632 38-75 Btc1 40.0 14.0 46.0 c gsc 5.1 3.8 0.0 1.4 60

Pa-633 75-100+ Btc2 34.0 16.0 50.0 c gc 4.9 3.6 0.6 1.9 91

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 0.9 1.44 1.70 0.50 0.30 0.10 2.60 6.20 8.80 6.4 53.3 41 30 0.50

9-20 0.8 0.79 0.50 0.20 0.10 0.10 0.90 5.00 5.90 4.0 33.3 23 15 0.04

20-38 0.3 0.34 0.20 0.10 0.10 0.10 0.50 4.10 4.60 3.1 20.7 16 11 0.02

38-75 2.0 0.31 1.40 0.50 0.10 0.20 2.20 10.90 13.10 10.2 22.2 22 17 0.01

75-100+ 2.0 0.26 0.30 0.60 0.20 0.20 1.30 15.20 16.50 8.7 17.4 15 8 0.02

Surveyor: U. Pulsawath Reported by: W. Sirichuaychoo

Date: May 14, 1970 Date: Nov. 24, 1998
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Proposed by P. Vijarnsorn, 1979
Revised by:
P. Vijarnsorn, 1988
W. Sirichuaychoo, 2004

CHAIYA SERIES Field Symbol: Cya

Distribution: Occupied a small extent in Peninsular Thailand.

Setting: Chaiya soils are formed from alluvium over marine or brackish deposits on coastal plain
(formal tidal flat and occur on transitional zone between alluvium deposits and brackish
deposits). Relief is level to nearly level with slope less than 1 percent. Elevation ranges from
5 to 10 m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am'). Average
annual precipitation is  from 1,500 to 2,500 mm.     Average annual air temperature is from
26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is slow and
surface runoff is slow. Ground water level depth about 2 meter.

Vegetation and Land Use: Mainly used for transplanted rice.

Characteristic Profile Feature: Chaiya series is a member of the fine-loamy, siliceous, subactive,
nonacid, isohyperthermic Fluvaquentic Endoaquepts (Soil Taxonomy, 2003). They are very
deep stratified soils and are characterized by a dark grayish brown to gray sandy loam
surface or Ap horizon with strong brown mottles overlying stratified gray light brownish gray
loam, clay loam, loamy sand or sandy clay loam with yellowish red and strong brown mottles
of subsoil. Marine clay may occurred below 1.0 meter from soil surface. Strongly acid to
moderately alkaline, reaction values range from 5.5 to 8.0.

Typifying Pedon: Chaiya sandy loam - paddy field, Ban Luk Yang, Tambon Thung, Amphoe Chaiya,
Changwat Surat Thani, 5 m above mean sea level, less than 2 percent slopes, 50 cm
flooding depth (sheet name Amphoe Chaiya, sheet number 4827 IV, coordinate 225379).

Profile Code Number: S-61/92, described by Sataphon Sintagoon,16 May 1980 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-10 Gray (10YR5-6/1) loam; common fine distinct strong brown (7.5YR5/6)

mottles; weak medium and coarse subangular blocky structure; friable, slightly
sticky and slightly plastic; common fine roots; very strongly acid (field pH 5.0);
abrupt smooth boundary.

Bg1 10-19 Light brownish gray (10YR6/2) sandy loam; few fine prominent yellowish red
(5YR5/8) mottles; moderate medium and coarse angular blocky structure;
firm, slightly sticky and slightly plastic; common very fine roots; strongly acid
(field pH 5.5); clear smooth boundary.

Bg2 19-33 Light brownish gray (10YR6/2) sandy loam; many fine and medium distinct
strong brown (7.5YR5/8) mottles; moderate medium and coarse angular
blocky structure; firm, slightly sticky and slightly plastic; common fine roots;
strongly acid (field pH 5.5); abrupt smooth boundary.

2Bg3 33-55/59 Light brownish gray (10YR6/2) loam; many medium distinct strong brown
(7.5YR5/8) mottles; moderate medium angular blocky structure easily
breaking into single grains; firm, slightly sticky and slightly plastic; few fine
roots; slightly acid (field pH 6.5); abrupt wavy boundary.

2Cg1 55/59-75 Light brownish gray (10YR6/2) clay; many medium distinct yellowish red
(5YR5-6/8) mottles; massive; very sticky and very plastic; common fine roots;
slightly acid (field pH 6.5); abrupt smooth boundary.
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2Cg2 75-85/95 Light brownish gray (10YR6/2) clay; few medium prominent reddish yellow
(5YR6/6) mottles; massive; very sticky and very plastic; one large roots;
neutral (field pH 7.0); abrupt wavy boundary.

3Cg3    85/95-105/110 Light gray (10YR7/1) loamy sand; few fine prominent yellowish red (5YR5/8)
and few medium distinct brownish yellow (10YR6/6) mottles; slightly sticky
and slightly plastic; few fine roots; moderately alkaline (field pH 8.0); abrupt
wavy boundary.

4Cg4    105/110-144 Dark brown (7.5YR3/2) sandy clay loam; massive; slightly sticky and slightly
plastic; moderately alkaline (field pH 8.0); abrupt wavy boundary.

5Cg5 144-165 Gray (N5/0) and light gray (N7/0) sandy clay (marine clay); massive; slightly
sticky and slightly plastic; moderately alkaline (field pH 8.0).

Type Location:

Name of district, Amphoe Chaiya, Changwat Surat Thani.

Ranges of Profile Features:

The surface or Ap horizon loam or sandy loam ranges from 10 to 20 cm in thickness and has
10YR or 7.5YR hues, values 4 to 6 and chromas 1 to 2, strong brown mottles.

The subsoil or cambic B horizon are stratified loam, clay loam, loamy sand or sandy clay loam
with color of gray and light gray (10YR 7/1) with yellowish red (5YR 5/8), reddish yellow (5YR
6/6) and strong brown mottles. Strongly acid to neutral, reaction values range from 5.5 to 7.0.

The marine clay C horizon may occurred below 1 meter of gray (N 5/0) but  have not sulfidic
materials and n-values < 0.7. Moderately alkaline to strongly alkaline, reaction values range
from 8.0 to 8.5.

Similar Soil Series:

Chon Buri series (Cb): fine-loamy, mixed, semiactive, isohyperthermic Typic Endoaqualfs, not
stratified soils, sandy clay loam of argillic B horizon and high base saturation.

Principal Associated Soils:

Chaiya series is associated with Pattani and Chon Buri series. Pattani series occurred on the
coastal plain, lower part than Chaiya series. Chon Buri series occurred on higher position.

Pattani series: coarse-loamy, mixed, superactive, non-acid, isohyperthermic Sulfic
Endoaquepts, has sulfidic materials within 100 cm from the soils surface.
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ANALYSIS RESULTS  Profile code No.: S-61/92

      (oven dry basis) Soil series: Chaiya series (Cya)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

3255 0-10 Apg 44.9 42.4 12.7 4.4 7.8 8.5 12.7 11.5 l l 3.9 3.4 7.4 65

3256 10-19 Bg1 64.8 25.7 9.5 3.3 5.9 6.2 9.9 39.5 sl sl 4.8 3.9 2.9 33

3257 19-33 Bg2 69.6 20.2 10.2 20.2 19.7 8.7 9.0 12.0 sl sl 5.6 3.6 2.7 25

3258 33-55/59 2Bg3 43.7 33.4 22.9 7.2 8.5 6.9 11.2 9.9 l l 5.1 4.0 1.7 34

3259 59-75 2Cg1 21.2 30.1 48.7 0.6 1.1 1.6 3.6 14.3 c c 5.1 4.4 0.9 91

3260 75-85/95 2Cg2 22.8 27.6 49.6 1.0 2.3 4.1 9.1 6.3 c c 5.9 4.6 8.8 104

3261 95-105/110 3Cg3 89.4 3.5 7.1 4.2 14.8 19.8 33.6 17.0 ls-s ls 6.8 5.7 1.5 30

3262 110-144 4Cg4 61.3 9.2 29.5 6.3 12.3 12.1 16.3 14.3 scl scl 4.7 3.9 6.2 191

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 0.4 1.17 1.00 0.50 0.10 0.40 2.00 4.70 6.70 4.1 32.3 49 30 0.42

10-19 0.1 0.37 0.90 0.90 0.10 0.40 2.30 3.00 5.30 3.2 33.7 72 43 0.19

19-33 0.1 0.04 0.90 1.40 0.10 0.60 3.00 1.30 4.30 2.6 25.5 100 70 0.18

33-55/59 0.7 0.04 1.30 1.60 0.10 0.60 3.60 3.70 7.30 4.7 20.5 77 49 0.16

59-75 2.6 0.29 2.60 5.40 0.20 1.90 10.10 5.00 15.10 10.7 22.0 94 67 0.54

75-85/95 2.4 0.22 2.50 5.90 0.20 2.40 11.00 3.40 14.40 11.7 23.6 94 76 0.25

95-105/110 2.4 0.20 0.50 0.80 0.10 0.80 2.20 0.20 2.40 1.6 22.5 100 92 0.34

110-144 2.3 0.38 2.10 5.10 0.50 3.50 11.20 5.70 16.90 10.6 35.9 100 66 1.67

Surveyor: S. Sinthagoon Reported by: W. Sirichuaychoo
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Proposed by P. Vijarnsorn, 1977
Revised by :
P. Vijarnsorn, 1988
W. Sirichuaychoo, 2004

CHIAN YAI SERIES Field Symbol: Cyi

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Chian Yai soils are formed from marine clay deposit on formal tidal flat or maginal of peat
swamp (coastal plain). Elevation ranges from 1 to 5 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Savannah (Koppen 'Aw'). Average annual
precipitation is from 1,500 to 3,000 mm. Average annual air temperature is from 26 oC to
28oC.

Drainage, Permeability and Surface Runoff: Drainage is very poorly drained, permeability is slow
and surface runoff is slow.

Vegetation and Land Use: Most of areas are low shrubs of Melaleuca leucodendron.

Characteristic Profile Features: The Chian Yai series is a member of the fine, mixed, superactive,
acid, isohyperthermic Haplic Sulfaquents (Soil Taxonomy, 2003). They are very deep soils
and are characterized by a thin organic layer and brown to dark brown peaty sandy loam
surface or A horizon over gray, light brownish gray clay which has n-values < 0.7 overlying
dark greenish gray clay (marine clay) which high sulphur content (sulfidic materials) within
50 cm from the soil surface and n-values > 0.7. Very strongly acid, reaction values range
from 4.5 to 5.0 over slightly acid to neutral, reaction values range from 6.5 to 7.0.

Typifying Pedon: Chian Yai clay - Melaleuca leucadendron, from the west of cross road Ban Bor Lor
about 8.5 km, Tambon Suan Loung, Amphoe Chian Yai, Changwat Nakhon Si Thammarat,
3 m above mean sea level, 10 to 50 cm flooding depth (sheet name Amphoe Chian Yai,
sheet number 5025 III, coordinate 145424).

Profile Code Number: S-62/135. described by D. Wisatesin, 26 July 1977 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Oi 0-6/11 Black (10YR2/1) peaty sandy loam; weak fine granular structure; friable,

slightly sticky and slightly plastic; many fine and medium roots; organic soil
materials composed mainly of roots, barks and small twigs which easily to
crush with one’s fingers; very strongly acid (field pH 4.5); clear wavy
boundary.

Ag 6/11-41 Brown (7.5YR5/2) clay; massive; sticky and plastic; common fine and few
medium roots; few muck; n-values less than 0.7; very strongly acid (field pH
4.5).

Cg1 41-60 Light brownish gray (10YR6/2) clay; massive; sticky and plastic; few fine and
medium roots; common peat; n-values more than 0.7; very strongly acid (field
pH 4.5).

Cg2 60-100 Light gray to gray (10YR6/1) clay; massive; sticky and plastic; few fine roots;
common peat; n-values more than 0.7; neutral (field pH 7.0).

2Cg3 100-140 Dark greenish gray (5GY4/1) and dark brown (7.5YR3/2) clay; massive; sticky
and plastic; peat and muck layer; n-values more than 0.7; neutral (field pH
7.0).

Type Location:

Name of district, Amphoe Chian Yai, Changwat Nakhon Si Thammarat.
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Range of Profile Features:

The surface or A horizon clay loam, or clay  ranges from 10 to 20 cm in thickness and has
10YR hues, values 2 to 5 and chromas 1 to 2. Structure in weak subangular blocky. Very
strongly acid, reaction values range from 4.5 to 5.0.

The C horizon massive of half ripe clay with sulfidic materials has 10YR or GY hues, values 6
to 7 and chromas 1 to 2. Strongly acid to neutral, reaction values range from 5.5 to 7.0
(rapidly drop when dry within 50 cm).

Similar Soil Series:

Ra-ngae series (Ra): fine, mixed, superactive, acid, isohyperthermic Sulfic Endoaquepts, clay
with sulfidic materials C horizon occurred between 50 to 100 cm from the soil surface.

Takua Thung series (Tkt): fine-silty, mixed, superactive, acid, isohyperthermic Typic
Sulfaquents, younger with sulfidic materials soils within 50 cm from the soil surface and
fine silty family.

Principal Associated Soils:

These included Ra-ngae, Takua Thung and Kab Daeng series.

Kab Daeng series: loamy, mixed, superactive, dysic, isohyperthermic Terric Sulfihemists,
organic material 40 to 100 cm thickness from the soil surface.

ANALYSIS RESULTS  Profile code No.: S-62/135

      (oven dry basis) Soil series: Chian Yai series (Cyi)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

DN-9499 0-6/11 Oi 54.0 39.0 7.0 sl peat Sl 4.1 3.8 45.0 129

DN-9500 6/11-41 Ag 2.4 47.0 50.6 sic c 4.2 3.8 19.0 72

DN-9501 41-60 Cg1 8.5 46.6 44.9 sic ur.c 3.1 2.9 2.7 108

DN-9502 60-100 Cg2 27.1 18.5 54.4 c ur. c 2.3 2.0 2.3 32

DN-9503 100-140 2Cg3 1.5 18.9 79.6 c ur.c 3.0 1.9 1.6 39

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-6/11 8.7 26.66 5.10 2.20 0.30 1.40 9.00 58.90 67.90 56.9 812.9 16 13 0.21

6/11-41 2.8 9.62 7.00 3.60 0.20 0.80 11.60 26.30 37.90 24.0 47.4 48 31 1.20

41-60 4.6 7.01 11.70 6.20 0.30 0.80 19.00 39.40 58.40 34.1 75.9 56 33 1.93

60-100 6.9 6.45 11.70 9.60 0.06 0.40 21.76 80.00 101.76 29.4 54.0 74 21 6.62

100-140 8.4 21.76 26.20 14.30 0.10 0.70 41.30 97.20 138.50 53.4 67.1 77 30 3.04

Surveyor: D. Wisatesin Reported by: W. Sirichuaychoo

Date: July 26,1997 Date: Nov. 24, 1998
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Proposed by A. Pittayarak, 1974
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

FANG DAENG SERIES Field Symbol: Fd

Distribution: Occupies moderate extent in Peninsular Thailand and in Southeast Coast of Thailand.

Setting: Fang Daeng soils are formed from sandstone on denudation surface (stable landscape).
They occurred on gently undulating to undulating. Slope ranges from 2 to 12 percents.
Elevation is approximately 20 to 60 m above mean sea level. The climate is Tropical
Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation
is from 1,500 to 3,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is rapid especially on sloping land. The ground water level is
below 2 m throughout the year.

Vegetation and Land Use: Mainly used for para rubber, oil palm, coconut and fruit trees growing.

Characteristic Profile Features: Fang Daeng series is a member of the fine-loamy, kaolinitic,
isohyperthermic Rhodic Kandiudults (soil taxonomy, 2003). They are very deep soils and
are characterized by a sandy loam surface or A horizon overlying a sandy clay loam kandic
B horizon. The color is fairly uniform down the profile with dark reddish brown to dark red or
red surface horizon and dark red or red subsoil. Very strongly acid to strongly acid reaction
values range from 4.5 to 5.5.

Typifying Pedon: Fang Daeng sandy clay loam – para rubber, Ban Nongkok, Tambon Sai Thai,
Amphoe Muang, Changwat Krabi, 20 m above mean sea level, 3 to 4 percent slopes (sheet
name Changwat Krabi, sheet number 4735 I, coordinate 864978).

Profile Code Number: S-64/24, described by Piboon Pramojanee, 16 January 1974 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-9 Dark reddish brown (2.5YR3/4) sandy clay loam; strong fine subangular blocky

breaking to granular structure; friable, slightly sticky and slightly plastic;
common tubular pores; common fine and medium roots; strongly acid (field pH
5.5); clear wavy boundary.

Bt1 9-36 Dark reddish brown to reddish brown (2.5YR3-4/4) sandy clay loam; weak
coarse subangular blocky structure; friable, slightly sticky and slightly plastic;
common thin cutan on ped faces and in pores; common fine to fine tubular
pores; few medium roots; strongly acid (field pH 5.5); diffuse wavy boundary.

Bt2 36-65 Dark red (2.5YR3/6) sandy clay loam; weak coarse subangular blocky
structure; friable, sticky and plastic; common thin cutan on ped faces; many fine
to medium tubular pores; few medium roots; very strongly acid (field pH 5.0);
diffuse wavy boundary.

Bt3 65-110 Dark reddish brown to dark red (2.5YR3/4-6) sandy clay loam; moderate coarse
subangular blocky structure; friable, sticky and plastic; common thin cutan on
ped faces; many very fine interstitial and very fine to fine tubular pores; very
strongly acid (field pH 5.0).

Type Location:

Name of village, Ban Fang Daeng, Amphoe Muang, Changwat Chumphon.
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Range of Profile Features:

The surface or A horizon sandy loam ( sandy clay loam may occurred) ranges from 8 to 15
cm in thickness and has 5YR or 2.5YR hues, values 3 to 4 and chromas 4 to 8. Strongly acid
to moderately acid, reaction values range from 5.5 to 6.0.

The kandic B horizon sandy clay loam has 2.5 YR to 10R hues, values 3 or less (values of 4
when dry) and chromas 6 through 8. The structure is weak fine and medium subangular
blocky. Although some subsurface horizon do not show well developed cutan on ped faces,
their thin sections show strong argillan which should be argillic horizon. Very strongly acid to
strongly acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Sadao series (Sd): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.
Pathio series (Ptu): fine, kaolinitic, isohyperthermic Typic Kandiudults.

Principal Associated Soils:

Fang Daeng series are found in the association with Khlong Thom, Sadao and Na Thawi
series, but in the area of sandstone associated with limestone may be found in association
with Pathio series.

Na Thawi series (Nat): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, brown
colors.

Khlong Thom series (Km): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults,
reddish brown or yellowish red (5YR hues).

ANALYSIS RESULTS  Profile code No.: S-64/24

      (oven dry basis) Soil series: Fang Daeng series (Fd)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-336 0-9 Ap 59.0 20.0 21.0 scl scl 5.7 4.5 0.3 3.0 53

Pc-337 9-36 Bt1 59.5 17.0 23.5 scl scl 5.3 4.4 0.0 2.6 50

Pc-338 36-65 Bt2 51.5 17.0 31.5 scl clws 5.6 4.5 0.0 1.9 41

Pc-339 65-110 Bt3 53.5 13.5 33.0 scl clws 5.5 4.5 0.0 1.9 24

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 1.0 1.09 0.60 0.40 0.10 0.20 1.30 3.70 5.00 4.2 20.0 31 26 0.10

9-36 0.8 0.85 0.10 0.10 0.10 0.20 0.50 5.90 6.40 4.2 17.9 12 8 0.23

36-65 1.2 0.68 0.20 0.10 0.07 0.20 0.57 5.50 6.07 2.8 8.9 20 9 0.06

65-110 1.1 0.34 0.20 0.10 0.05 0.20 0.55 4.80 5.35 2.4 7.3 23 10 0.05

Surveyor: P. Pramojanee Reported by: W. Sirichuaychoo

Date: Jan. 16, 1974 Date: Nov. 24, 1998
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Proposed by P. Hemsrichart , 1969
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SU-NGAI KOLOK SERIES Field Symbol: Gk

Distribution: Occupies a small extent in Peninsular Thailand, almost exclusively in Changwat
Narathiwat.

Setting: Su-ngai Kolok soils are formed from alluvium and occurred on  the undulating of granitic
terrains and slightly depressed areas of valley flats. Relief is nearly level. Slope ranges  from
1 to 2 percent. The climate is Tropical Monsoon (Koppen 'Am'). Mean annual air temperature
is from  26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be slow and surface runoff is slow. Surface flooding by impounded rainwater up to 30 cm
for 3 to 5 months during the rainy season. The groundwater level seldom falls below 1 meter
in dry season.

Vegetation and Land Use: Used almost exclusively for transplanted rice. Abandoned areas revert to
reed vegetation.

Characteristic Profile Features: Su-ngai Kolok series is a member of the fine, kaolinitic,
isohyperthermic Typic Endoaquults. They are very deep soils and are characterized by a
dark gray or gray coarse sandy clay loam surface or A horizon overlying a greenish gray or
bluish gray coarse sandy clay argillic B horizon. Yellowish brown mottles occur throughout
the profile and yellowish red mottles occur at the top of the illuvial B horizon. The lower
argillic B or cambic B horizon coarse sandy clay loam or coarse sandy loam, percent clay
decreased more than 20 from the maximum within 150 cm from the soil surface. Reaction is
very strongly acid to moderately acid, reaction values range from 4.5 to 6.0 over moderately
acid to slightly acid, reaction values range from 6.0 to 6.5.

Typifying Pedon: Su-ngai Kolok sandy clay loam - transplanted rice, from Amphoe Ra-ngae,
Changwat Narathiwat, less than 2 percent slopes.

Profile Code Number: S-71/14, described by F. J. Dent, 17 April 1969 (moist colors unless otherwise
stated).

Horizon Depth (cm) Description
Apg 0-8/9 Light brownish gray (10YR6/2) sandy loam; many fine distinct yellowish brown

(10YR5/8) mottles; moderate medium subangular blocky structure; slightly
hard, firm, slightly sticky and slightly plastic; common fine and very fine
discontinuous, random, simple open tubular and interstitial pores; many fibrous
roots; very strongly acid (field pH 4.5); clear wavy boundary.

Btg1 8/9-24/25 Greenish gray (5BG6/1) sandy clay; many medium distinct yellowish red
(5YR5/6) mottles; moderate medium subangular blocky structure; slightly hard,
firm, slightly sticky and slightly plastic; broken thin clay coating along horizon
and vertical ped faces; common fine tubular and interstitial pores; common
fibrous roots; very strongly acid (field pH 4.5); gradual wavy boundary.

Btg2 24/25-56 Greenish gray (5BG6/1) sandy clay; common fine faint yellowish brown
(10YR5/6) mottles; weak fine and medium subangular blocky structure; slightly
hard, firm, sticky and plastic; patchy thin clay coating along horizon and vertical
ped faces; common fine and very fine tubular pores and very fine interstitial
pores; few fibrous roots; slightly acid (field pH 6.5); gradual smooth boundary.

BCg 56+ Greenish gray (5BG6/1) sandy clay loam; few fine faint yellowish brown
(10YR5/6) mottles; weak fine and medium subangular blocky structure; slightly
firm, sticky and plastic; few fibrous roots; slightly acid (field pH 6.5).
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Type Location:

Name of district, Amphoe Su-ngai Kolok, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon coarse sandy loam or coarse sandy clay loam ranges from 5 to 20
cm in thickness and has 10YR hues, values of 4 to 6, and  chromas 1 or 2. Structure is
moderate medium blocky. Very strongly acid to moderately acid, reaction ranges from 4.5 to
6.

The argillic B horizon coarse sandy clay (may have clay loam texture with an average of clay
content in the control section above 35 percent), 10YR or 5BG, values  6 and chromas  1.
Structure is weak and moderate medium blocky. moderately acid to slightly acid, reaction
values range from 6.0 to 6.5, when tested by colorimetric methods in the field. However, air
dried reaction 1:1 H2O was below 5.5 (strongly acid).

The lower argillic B or cambic B horizon within 150 cm from the soil surface, percent clay
decrease more than 20 from the maximum.

Similar Soil series:

Tha Sala series (Tsl): fine, kaolinitic, isohyperthermic Typic Endoaquults, no sand
composition.

Principal Associated soils:

These include Phangnga, Song Khla and Khok Khain series.

Phangnga series (Pga): fine, kaolinitic, isohyperthermic Typic Kandiudults, well drained soil.

Song Khla series (Sng): fine-loamy, siliceous, subactive, isohyperthermic Aquic Paleudults,
higher position and not lighter texture.

Khok Khain series (Ko): fine-loamy, kaolinitic, isohyperthermic Typic Kandiaquults, not lighter
texture.

ANALYSIS RESULTS  Profile code No.: S-71/14

      (oven dry basis) Soil series: Sungai Golok series (Gk)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-851 0-8/9 Apg 41.2 41.3 17.5 l sl 5.0 4.0 0.2 10.0 102

P-852 8/9-24/25 Btg1 32.8 15.7 51.5 c sc 4.2 3.8 0.0 8.2 31

P-853 24/25-56 Btg2 41.5 14.5 44.0 c sc 5.0 4.0 0.2 17.2 13

P-854 56+ BCg 39.0 27.5 33.5 cl scl 4.9 3.8 0.3 25.3 31

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-8/9 5.7 1.94 0.90 0.30 0.10 0.30 1.60 11.60 13.20 11.6 66.3 14 12 0.07

8/9-24/25 1.7 1.42 0.70 0.40 0.03 0.20 1.33 10.30 11.63 9.8 19.0 14 11 0.09

24/25-56 0.4 0.48 0.70 0.30 <0.02 0.20 1.20 4.90 6.10 6.6 15.0 18 20 0.01

56+ 0.7 0.43 0.70 0.40 0.03 0.30 1.43 5.70 7.13 6.5 19.4 22 20 0.01

Surveyor: F.J. Dent Reported by: W. Sirichuaychoo

Date: April 17, 1969 Date: Dec. 5, 1998

Soil series: Su-ngai  Kolok series (Gk)
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Proposed by S. Luangsirorat, 1971
Revised by :
W. Sirichuaychoo, 1988
W. Sirichuaychoo, 2004

HUA HIN SERIES Field Symbol: Hh

Distribution: Occupies moderate extent along coastal zone in Peninsular Thailand and some areas
along coastal zone of Thailand.

Setting: Hua Hin soils are formed from beach sand on young beach ridge or dune sand. They
occurred on nearly level to gently undulating relief of young beach ridges and dune sand.
Slope ranges from 1 to 5 percent. The climate is Tropical Monsoon (Koppen 'Am'). Average
annual air temperature is from 26 oC to 28oC. Average precipitation is from 1,500 to 3,000
mm.

Drainage, Permeability and Surface Runoff: Drainage is somewhat excessively drained,
permeability is estimated to be rapid and surface runoff is slow. The ground water level is
below 2 m during the dry season.

Vegetation and Land Use: Mainly used for settlement and coconut plantation.

Characteristic Profile Features: Hua Hin series is a member of the isohyperthermic, coated Typic
Quartzipsamments. They are very deep sandy  soils and are characterized by a very dark
brown sand surface or A horizon overlying a yellowish brown sand C horizon. Shell fragment
throughout the soil profile. Moderately alkaline, reaction values 8.0.

Typifying Pedon: Hua Hin sand – coconut plantation, Va-na-gron Huai Yang Station, Amphoe Tub Sa
Kae, Changwat Prachuap Khiri Khan, 7 m above mean sea level, 1 to 2 percent slopes.
(Sheet name Satthani Huai Yang, sheet number 4945 IV, coordinate: 578288).

Profile Code Number: SW-57/29, described by: Somsak Luangsirorat, 21 November 1971.

Horizon Depth (cm) Description
A 0-12 Very dark brown (10YR2/2) sand; single grain; loose, nonsticky and nonplastic;

porous; many fine and few medium roots; common shell fragment; moderately
alkaline (field pH 8.0); abrupt smooth boundary.

AC 12-45 Dark brown (10YR3/3) sand; single grain; loose, nonsticky and nonplastic;
porous; many fine roots; common medium shell fragment; slightly acid (field pH
6.5); abrupt smooth boundary.

C1 45-90 Yellowish brown (10YR5/8) sand; single grain; loose, nonsticky and nonplastic;
porous; few fine roots; common fine shell fragment; neutral (field pH 7.0); clear
smooth boundary.

C2 90-120 Brown to dark brown (7.5YR4/4) sand; single grain; loose, nonsticky and
nonplastic; porous; no roots; many fine shell fragment; moderately alkaline
(field pH 8.0); clear smooth boundary.

Type Location:

Name of district, Amphoe Hua Hin, Changwat Phetchaburi.

Range of Profile Features:

The surface or A horizon sand or loamy sand ranges from 10 to 20 cm in thickness and has
10YR or 7.5YR hues, values 2 to 4, chromas 2 or 3. Structure is single grains, loose, non-
sticky and non-plastic. Neutral to moderately alkaline, reaction values range from 7.0 to 8.0.

The C horizon sand or loamy sand, 10YR hues, values 5 to 8 and chromas 6 to 8. Single
grains, loose, non-sticky and non-plastic, shell fragment throughout the soil profile. Neutral to
moderately alkaline, reaction values range from 7.0 to 8.0.
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Similar Soil series:

Bacho series (Bc): isohyperthermic, coated Typic Quartzipsamments, no shell fragment.

Principal Associated soils:

These include Bacho series.

ANALYSIS RESULTS  Profile code No.: SW-57/29

      (oven dry basis) Soil series: Hua Hin series (Hh)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-77 0-12 A 97.5 1.0 1.5 s s 7.3 6.8 0.6 10.5 47

Pc-78 12-45 AC 99.0 0.0 1.0 s s 7.2 6.5 0.6 8.0 29

Pc-79 45-90 C1 98.0 0.5 1.5 s s 8.0 7.3 2.4 5.9 29

Pc-80 90-120 C2 97.5 1.5 1.0 s s 8.0 7.4 4.2 8.6 35

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12 0.2 1.01 6.80 0.60 0.10 0.20 7.70 0.40 8.10 4.2 280.0 100 95 0.05

12-45 0.1 0.17 1.20 0.10 0.03 0.20 1.53 0.10 1.63 1.2 120.0 100 94 0.02

45-90 0.1 0.01 7.90 0.10 0.04 0.30 8.34 1.70 10.04 1.0 66.7 100 83 0.05

90-120 0.2 0.06 9.70 0.10 0.10 0.20 10.10 1.10 11.20 1.4 140.0 100 90 0.05

Surveyor: S Luangsirorat Reported by: W. Sirichuaychoo

Date: Nov. 21, 1971 Date: Nov. 23, 1998
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Proposed by S. Charoenpong, 1966
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

HUAI YOT SERIES Field Symbol: Ho

Distribution: Occupies moderate extent in Peninsular Thailand and in Southeast Coast of Thailand.

Setting: Huai Yot soils derived from fine grain clastic rocks namely shale,  phyllite or equivalent rocks
and occurred on denudation surface. They usually occurrred on eroded hill. Relief is
undulating to hilly with slopes ranging from 5 to 35 percent. Elevation ranges from 50 to 150
m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am') or Tropical Rain
Forest (Koppen 'Af'). Average annual precipitation is above 2,000 mm. Average annual air
temperature is from 27oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is rapid and very susceptible to erosion if not under the natural
vegetation or commercial tree crops.

Vegetation and Land Use: Most are under Tropical Evergreen Forest but many parts have been
cleared for para rubber and oil palm growing.

Characteristic Profile Features: The Huai Yot series is a member of the loamy-skeletal, mixed,
semiactive, acid, isohyperthermic, shallow Typic Udorthents (soil taxonomy, 2003). They are
very shallow soils to bed rocks and are characterized by a brown or dark yellowish brown
loam surface or A horizon overlying a strong brown and/or yellowish brown very gravelly
loam or very gravelly clay loam which inturn overlies a layer of bed rock within 50 cm from
the soil surface. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5
throughout the soil profile.

Typifying Pedon: Huai Yot  loam – para rubber plantation, from Ban Thung Wa, Amphoe Thung Wa,
Changwat Satun, 16 percent slopes (sheet name King Amphoe Thung Wa, sheet number
4932 II, coordinate 840850).

Profile Code Number: S-67/14, described by Anan Pittayarak, 12 April 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-10 Dark yellowish brown (10YR4/4) loam; weak medium granular structure; friable,

nonsticky and nonplastic; many fine interstitial pores, common fine and medium
tubular pores; many fine and common coarse roots; strongly acid (field pH 5.0);
clear smooth boundary.

C 10-20/36 Yellowish brown (10YR5/4-6) very gravelly loam; weak medium and coarse
subangular blocky structure; friable, slightly sticky and slightly plastic; common
fine and common very fine tubular pores; gravels composed of shale
fragments; very strongly acid (field pH 5.0); clear smooth boundary.

Cr 20/36+ Level-bedded shale.

Type Location:

Name of district, Amphoe Huai Yot, Changwat Trang.

Range of Profile Features:

The surface or A horizon loam, clay loam or gravelly loam is 5 to 15 cm in thickness and has
10YR or 7.5YR hues, values 4 or 5 and chromas 3 or 4. Structure is weak fine subangular
blocky. Very strongly acid, reaction values range from 4.5 to 5.0.

The C horizon very gravelly clay loam, has 10YR or 7.5YR hues, values 5 to 6 and chromas 6
to 8. Mixed brownish and reddish color of weathering rock are commonly observable. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.5.
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The R layer or paralithic contact occurs within 50 cm of the soil surface.

Similar Soil Series:

Khlong Teng series (Klt): fine-loamy, mixed, semiactive, isohyperthermic, shallow Typic
Haplohumults, meet bed rock of shale or equivalent rocks within 50 cm from the surface.

Nathon series (Ntn): fine-clayey mixed, semiactive, isohyperthermic  Typic Haplohumults,
meet bed rock of shale or equivalent rocks between 50 to 100 cm from the soil surface.

Khlong Chak series (Kc): clayey-skeletal,, kaolinitic, isohyperthermic Typic Kandihumults.

Principal Associated Soils:

These include Khlong Teng, Nathon and Khlong Chak series.

ANALYSIS RESULTS  Profile code No.: S-67/14

      (oven dry basis) Soil series: Huai Yot series (Ho)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-695 0-10 A 50.5 35.0 14.5 l l 4.8 3.6 0.6 4.2 73

Pd-696 10-20/36 C 38.0 42.0 20.0 l vgl 4.6 3.6 0.3 2.3 73

Pd-697 20/36+ Cr 42.5 35.0 22.5 l thered  5.0 3.6 0.3 1.1 79

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 0.4 2.44 0.60 0.40 0.30 0.10 1.40 8.60 10.00 6.3 43.4 22 14 0.05

10-20/36 1.3 1.41 0.20 0.20 0.10 0.10 0.60 10.40 11.00 7.8 39.0 8 5 0.02

20/36+ 1.4 0.91 0.20 0.20 0.30 0.10 0.80 10.00 10.80 8.7 38.7 9 7 0.02

Surveyor: A. Pitayarak Reported by: W. Sirichuaychoo

Date: April 12,1973 Date: Nov. 9, 1998
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Proposed by F.R. Moormann,  1964
Revised by:
P. Vijarnsorn and staffs,1988
W. Sirichuaychoo, 2004

HUAI PONG SERIES Field Symbol: Hp

Distribution: Occupies moderate extent in Southeast Coast of Thailand.

Setting: Huai Pong soils derived from alluvium from granite or equivalent rocks and occurred on
granitic terrain. Relief is nearly level to undulating. Slope ranges from 1 to 12 percent.
Elevation is from 30 to 80 m above mean sea level. The climate is transitional zone between
Tropical Savanna (Koppen 'Aw') and Tropical Monsoon (Koppen 'Am'). Average annual
precipitation is from 1,300 to 1,800 mm. Average  annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well to moderately well drained,
permeability is moderate and surface runoff is medium. Ground water level falls below 1
meter throughout the year.

Vegetation and Land Use: Mainly used for upland crops, cassava, corn, pineapple and para rubber
cultivation. The original forest is mixed deciduous forest.

Characteristic Profile Features: The Huai Pong series is a member of the fine, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a grayish brown, brown or dark grayish brown coarse sandy loam surface
or A horizon overlying a pale brown, light yellowish brown or very pale brown coarse sandy
clay  kandic B horizon. Moderately acid to neutral, reaction values range from 6.0 to 7.0 at
the surface and strongly acid to slightly acid, reaction values range from 5.5 to 6.5 in the
subsoil.

Typifying Pedon: Huai Pong sandy loam-cassava, Ban Suan Phatum Wong, Amphoe Muang,
Changwat Chanthaburi, 50 m above mean sea level, 4 to 5 percent slopes (sheet number
5448 IV).

Profile Code Number: SE-17/42, described by Sirichai Kitiyarak, 30April 1974 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-17 Very dark grayish brown (10YR3/2) sandy loam; moderate medium subangular

blocky structure; firm, slightly sticky and nonplastic; common fine interstitial
pores; many fine and common medium roots; few pieces of charcoal; very
strongly acid (field pH 4.5); clear smooth boundary.

BA 17-40 Brown (10YR5/3) sandy clay with few fine quartz fragment; few to common fine
strong brown (7.5YR5/6) mottles; moderate medium to coarse subangular
blocky structure; firm, sticky and slightly plastic; common fine interstitial pores;
common fine roots; very strongly acid (field pH 4.5); clear smooth boundary.

Bt1 40-68 Light yellowish brown (10YR6/4) gravelly clay with sand fraction; moderate fine
and medium subangular blocky structure; firm, sticky and slightly plastic; thin
clay coating on ped faces and in pores; common fine interstitial pores; gravels
composed of granite and quartz coated by cementing agent; very strongly acid
(field pH 5.0); clear smooth boundary.

Bt2 68-75+ Mixed Light yellowish brown (10YR6/4) strong brown (7.52YR5/6) and red
(2.5YR4/8) gravelly clay with sand fraction; moderate fine and medium
subangular blocky structure; firm, sticky and slightly plastic; thin clay coating on
ped faces; common fine interstitial pores; gravels composed of medium granite
and quartz coated by cementing agent with few to common fine and medium
rounded and subrounded ironstone; very strongly acid (field pH 5.0).
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Type Location:

Name of subdistrict, Tambol Huai Pong, Amphoe Muang, Changwat Rayong.

Range of Profile Features:

The surface or A horizon coarse sandy loam or sandy clay loam varies from 10 to 40 cm
thick, has 10YR or 7.5YR hues, values 4 to 5 and chromas 2 or less. Structure is weak
medium blocky. Moderately acid to neutral, reaction values range from 6.0 to 7.0.

The subsurface of kandic B horizon coarse sandy clay has 10YR hues, values 6 or 7 and
chromas 3 to 6, but it has mainly 10YR 6/3-4 or 10YR 7/4 colors. The textures of gravelly
sandy clay or gravelly clay may occur in deeper subsoil, usually below 1 meter of the surface.
Coarse fraction consists of subangular and/or subrounded quartz fragments. Mottles of
reddish and/or brownish colors may occur in the deeper subsoil. Structure is weak and
moderate medium blocky. Very strongly acid to slightly acid, reaction values range from 5.0 to
6.5.

Similar Soil Series:

Phuket series (Pk): fine, kaolinitic, isohyperthermic Typic Kandiudults, redder color in the
subsoil.

Phangnga series (Pga): fine, kaolinitic, isohyperthermic Typic Kandiudults, brown color in the
subsoil.

Principal Associated Soil:

These include Sattahip, Thung Wa, Khlong Nok Krathung, La Harn, Phuket  and Phangnga
series.

Sattahip series (Sh): isohyperthermic, coated Typic Quartzipsamments.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults.

Khlong Nok Krathung (Knk): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

La Harn series (Lh): fine-loamy, siliceous, subactive, isohyperthermic Typic Paleudults, gray
color in the subsoil.
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ANALYSIS RESULTS  Profile code No.: SE-17/42

      (oven dry basis) Soil series: Huai Pong series (Hp)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-1655 0-17 Ap 62.5 24.5 13.0 sl sl 4.1 3.8 9.2 21

Pe-1656 17-40 BA 50.5 24.0 25.5 scl sc 4.5 3.8 2.5 9

Pe-1657 40-68 Bt1 48.5 22.0 29.5 scl gcws 4.6 3.8 1.6 9

Pe-1658 68-75+ Bt2 39.5 14.5 46.0 c gcws 4.6 3.9 2.3 27

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-17 1.6 1.60 0.80 0.30 0.10 0.30 1.50 10.00 11.50 5.3 40.8 28 13 0.50

17-40 2.1 0.62 0.30 0.10 0.10 0.50 1.00 6.50 7.50 4.3 16.9 23 13 0.12

40-68 1.8 0.44 0.20 0.10 0.10 0.40 0.80 5.90 6.70 3.6 12.2 22 12 0.05

68-75+ 2.2 0.32 0.40 0.10 0.10 0.40 1.00 6.20 7.20 4.3 9.3 23 14 0.06

Surveyor: S. Kitiyarak Reported by: W. Sirichuaychoo

Date: April 30, 1974 Date: Nov. 24, 1998
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Proposed by F.J. Dent, 1966
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

HAT YAI SERIES Field Symbol: Hy

Distribution: Occupies a small to moderate extent in Peninsular Thailand.

Setting: Hat Yai soils are formed from old gravelly alluvium and occurred on the undulating dissected
uplift terraces. Slope ranges from 2 to 12 percent. The climate is Tropical Monsoon (Koppen
'Am') at an elevation from  20 to 40 m above mean sea level. Average annual precipitation  is
from 1,800 to 3,000 mm. Average annual air   temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium. Ground water level is below 1.5 meter
throughout the year.

Vegetation and Land Use: Originally under Tropical Evergreen Forest. Almost exclusively planted in
para rubber and oil palm, when abandoned, reverts to secondary forest.

Characteristic Profile Features: Hat Yai series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic Paleudults (soil taxonomy, 2003). They are shallow soils to very
gravelly of rock fragments and are characterized by a brownish clay loam surface or A
horizon overlying a brownish yellow, strong brown or yellowish red very gravelly clay loam to
very gravelly clay argillic B horizon. The gravels, which occur within 50 cm of the soil surface
consist of loose subangular, subrounded or rounded quartz and shale. Strongly acid to
moderately acid, reaction values range from 5.5 to 6.0.

Typifying Pedon: Hat Yai clay loam - para rubber plantation, from Amphoe Ra-ngae, Changwat
Narathiwat, 2 to 3 percent slopes.

Profile Code Number: S-71/6, described by S. Charoenpong, 18 December 1968 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-15 Dark yellowish brown (10YR4/4) clay loam; moderate fine and medium

subangular blocky structure; very friable, sticky and slightly plastic; many fine
interstitial pores; many fine roots; moderately acid (field pH 6.0); clear smooth
boundary.

BA 15-28 Strong brown (7.5YR5/6) gravelly clay; moderate medium subangular blocky
structure; friable, sticky and plastic; common fine roots; medium acid (field pH
6.0); clear smooth boundary.

Btc1 28-40 Yellowish red (5YR5/8) gravelly clay; moderate medium subangular blocky
structure; friable, sticky and plastic; patchy thin cutan on ped faces; few fine
roots; moderately acid (field pH 6.0); gradual smooth boundary.

Btc2 40-100+ Yellowish red (5YR4/6) very gravelly clay; moderate medium subangular blocky
structure; friable, sticky and plastic; patchy thin cutan on ped faces; gravels
composed of laterite concretion, sandstone and shale more than 80% by
volume of the soil matrix; strongly acid (field pH 5.5).

Remark: gravels composed of laterite concretion, subangular, subrounded or rounded quartz,
sandstone and shale.

Type Location:

Name of district, Amphoe Hat Yai, Changwat Songkhla.
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Range of Profile Features:

The surface or A horizon sandy loam, loam or clay loam ranges from 10 to 30 cm in thickness
and has 10YR or 7.5YR hues, values of 3 to 5 and chromas of 2 to 4. The structure is weak
and moderate fine and medium blocky. Very strongly acid to moderately acid, reaction values
range from 5.0 to 6.0.

The argillic B horizon very gravelly clay and has 7.5YR and 10YR hues, values are 4 to 6 and
chromas  6 to 8. Structure is moderate medium and fine blocky. Very strongly acid to
moderately acid, reaction values range from 5.0 to 6.0.

Similar Soil Series:

Chumphon series (Cp): clayey-skeletal, kaolinitic, isohyperthermic Typic Paleudults,
unconsolidated ironstone nodule layer occurs within 50 cm of the soil surface, has not
round of sandstone.

Yala series (Ya): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandiudults, has not
ironstones nodule.

Principal Associated Soils:

These include Chumphon and Yala series.

ANALYSIS RESULTS  Profile code No.: S-71/6

      (oven dry basis) Soil series: Hat Yai series (Hy)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-111 0-15 A 44.8 19.3 35.9 cl cl 4.8 4.0 0.5 6.0 75

P-112 15-28 BA 30.0 11.8 58.2 c gc 5.0 4.1 0.5 5.3 34

P-113 28-40 Btc1 28.0 12.9 59.1 c gc 5.2 4.2 0.7 7.7 37

P-114 40-100+ Btc2 21.3 15.2 63.5 c vgc 5.1 4.2 0.7 7.3 10

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-15 2.1 1.95 0.44 0.66 0.10 0.25 1.45 13.69 15.14 10.3 28.7 14 10 0.00

15-28 2.3 1.26 0.44 0.23 0.05 0.22 0.94 11.92 12.86 9.3 16.0 10 7 0.01

28-40 2.0 0.76 0.44 1.33 0.06 0.25 2.08 10.06 12.14 13.3 22.5 16 17 0.02

40-100+ 2.6 0.66 0.33 0.33 0.02 0.22 0.90 10.02 10.92 10.6 16.7 8 8 0.01

Surveyor: S. Charoenpong Reported by: W. Sirichuaychoo

Date: Dec. 18, 1968 Date: Nov. 19, 1998



47

Proposed by P. Hemsrichart, 1974
Revised by :
W. Sirichuaychoo and staffs, 1988
W. Sirichuaychoo, 2004

KAN TANG SERIES Field Symbol: Kat

Distribution: Occupies  a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Kan Tang soils are formed from fine grain clastic rocks namely shale or phyllite, and
occurred  on denudation surface. Elevation  ranges from 5 to 15 m above mean sea level.
Relief is nearly level to gently undulating with 1 to 5 percent slopes. The climate is Tropical
Monsoon (Koppen 'Am'). Average annual precipitation is from 1,800 to 3,000 mm. Average
annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
slow and surface runoff is medium.

Vegetation and Land Use: shrub, grass land, para rubber and oil palms.

Characteristic Profile Feature: Kan Tang series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic (Aquic) Plinthudults (soil taxonomy, 2003). They are shallow soil to
ironstones and are characterized by brown sandy loam surface or A horizon. Strongly acid
to moderately acid, reaction values range 5.5 to 6.0. The upper argillic B horizon is brown
very gravelly clay loam and lower argillic B horizon very gravelly clay with gray and many
red mottles (plinthite) that formed a continuous phase or more than half of the matrix and
strong brown mottles. Very strongly acid to strongly acid, reaction values range 5.0-5.5.

Typifying Pedon: Kan Tang sandy loam-shrub, Chalung La-ngu left hand site road at km11, Tambon
Thaphae, Amphoe Muang Changwat Satun, less than 2 percent slopes (sheet number 4922
I SE).

Profile Code Number: S-67/102, described by Pramoth Hemsrichart and staffs, 4 March 1974 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
Ag1 0-12/15 Dark grayish brown (10YR4/2) fine sandy loam; rusty strong brown (7.5YR5/6)

mottles along roots zone; weak fine and medium subangular blocky structure;
very friable, slightly sticky and slightly plastic; many very fine interstitial and
common very fine tubular pores; abundant very fine roots; very strongly acid
(field pH 5.0); clear wavy boundary.

Ag2 12/15-25 Grayish brown (10YR5/2) slightly gravelly sandy loam; common fine distinct
yellowish brown (10YR5/6) mottles; weak fine and medium subangular blocky
structure; very friable, slightly sticky and slightly plastic; no cutan; many very
fine and few medium roots; very strongly acid (field pH 5.0); clear smooth
boundary.

Btcgv 25-60 Yellowish brown (10YR5/8) very gravelly clay loam; common medium
prominent red (2.5YR4/6) mottles; moderate fine and medium subangular
blocky structure; friable, sticky and slightly plastic; common patchy thin cutan
on ped faces; common very fine tubular pores; very few very fine roots; gravels
composed of ironstone more than 35% by volume of the soil matrix; very
strongly acid (field pH 4.5); clear smooth boundary.

Btgv 60-150 Light gray to white (10YR7-8/1) clay; medium distinct yellowish brown
(10YR5/8) and many coarse prominent red (2.5YR4/8) mottled; moderate to
strong medium angular blocky structure; extremely hard, firm, sticky and
plastic; moderately thick discontinuous cutan on ped faces; few tubular pores;
no roots; plinthite more than 50% by volume of the soil matrix; very strongly
acid (field pH 4.5).
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Type Location:

Name of district, Amphoe Kan Tang, Changwat Trang.

Ranges of Profile Features:

The surface or A horizon sandy loam ranges from 10 to 20 cm in thickness which 10YR or
7.5YR in hues, values 4 to 5 and chromas 1 to 2. Very strongly to strongly acid, reaction
values range from 4.5 to 5.5.

The upper argillic B horizon very gravelly clay has 10YR or 7.5YR hues, values 6 to 7 and
chromas 3 to 4. Common red and brown mottles. Very strongly to strongly acid, reaction
values range from 4.5 to 5.5.

The lower argillic B horizon very gravelly clay which in 50 cm of the surface, has 10YR or
7.5YR in hues, values 6 to 7 and chromas 1 to 2, over clay of argillic B or BC horizon, has
10YR or 7.5YR in hues, values 6 to 7 and chromas 1 to 2, many red mottles (plinthite) more
than half of the matrix or formed a continuous phase and brown mottles. Very strongly to
strongly acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Phayom Ngam series (Pym): fine-loamy, kaolinitic, isohyperthermic Kandic Plinthaquults,
moderately deep soils to ironstones, and poorly drained.

Klaeng series (Kl): very-fine, kaolinitic, isohyperthermic Typic Plinthaquults, poorly drained
and not skeletal soils.

Principal Associated Soils:

Kan Tang series is associated with Yan Ta Khao, Phayom Ngam, Tha Sae and Khao Khat
series.

Yan Ta Khao series (Yk): loamy-skeletal, mixed, semiactive, isohyperthermic Typic (Aeric)
Plinthaquults, lower position.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, not skeletal
soils and no plinthite.

Khao Khat series (Kkt): clayey-skeletal, isohyperthermic Typic (Kandic) Plinthudults, higher
position.
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ANALYSIS RESULTS  Profile code No.: S-67/102

      (oven dry basis) Soil series: Kan Tang series (Kat)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-859 0-12/15 Ag1 54.5 45.0 0.5 sl sl 4.6 3.9 0.9 2.2 29

Pe-860 12/15-25 Ag2 55.5 42.5 2.0 sl slig.sl 5.3 4.0 0.6 1.9 29

Pe-861 25-60 Btcgv 27.5 41.5 31.0 cl vgcl 5.3 3.8 1.2 1.3 38

Pe-862 60-150 Btgv 8.5 51.0 40.5 sic c 5.2 3.9 1.2 1.3 41

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12/15 0.8 1.19 0.40 0.10 0.10 0.20 0.80 6.30 7.10 3.9 780.0 21 11 0.09

12/15-25 0.7 0.62 0.30 0.10 0.10 0.20 0.70 5.00 5.70 2.3 115.0 30 12 0.04

25-60 2.8 0.61 0.20 0.10 0.10 0.40 0.80 13.40 14.20 9.2 29.7 9 6 0.02

60-150 2.0 0.18 0.20 0.10 0.10 0.40 0.80 13.30 14.10 11.8 29.1 7 6 0.03

Surveyor: P Hemsrichart & staff Reported by: W. Sirichuaychoo

Date: March 4, 1974 Date: Nov. 19, 1998
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Proposed by S. Charoenpong, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KRABI SERIES Field Symbol: Kbi

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Krabi soils are derived from fine grain clastic rocks namely shale, phyllite or other equivalent
rocks. They commonly occur on eroded hill, foothill slope or strath terrace (denudation
surface). Relief is undulating to rolling with slopes range from 3 to 20 percent. Elevation is
approximately 20 to 60 m above mean sea level. The climate is Tropical Monsoon (Koppen
'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation is above 1,800 mm.
Average annual air temperature is from 26oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium. Ground water level is below 2 m throughout the
year.

Vegetation and Land Use: Originally, under Tropical Rain Forest, cleared for para rubber, oil palm,
upland crops and fruit trees.

Characteristic Profile Features: The Krabi series is a member of the fine, kaolinitic, isohyperthermic
Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are characterized by
a dark brown or dark grayish brown loam or clay loam overlying yellowish red clay kandic B
horizon. Matrix color of strong brown or yellowish brown may occur in lower kandic B
horizon  below 100 cm from the soil surface. Very strongly acid to strongly acid, reaction
values range from 4.5 to 5.5.

Typifying Pedon: Krabi clay loam - replanted para rubber plantation, At km 19 to 20, Ao Luek to Phra
Saeng road, Ban Pak Ya, Tambon Khao Khaen, Amphoe Plai Pha Ya, Changwat Krabi, 60
m. above mean sea level, 2 to 5 percent slopes (sheet name Ban Bang Hian, sheet number
4726 II, coordinate 828403).

Profile Code Number: S-64/40, described by Prasat Rimchala and staffs, 25 January1979 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-12 Dark brown to brown (10YR4/4) loam; moderate fine and medium subangular

blocky structure; hard, friable, slightly sticky and slightly plastic; many fine and
medium roots; strongly acid (field pH 5.5); gradual smooth boundary.

BA 12-25 Strong brown (7.5YR5/6) clay loam; moderate fine and medium subangular
blocky structure; hard, friable, slightly sticky and slightly plastic; many fine and
medium roots; very strongly acid (field pH 5.0); gradual smooth boundary.

Bt1 25-60 Yellowish red (5YR5/8) clay; moderate medium subangular blocky structure;
hard, friable, sticky and plastic; broken moderately thick clay coating on ped
faces and holes; many fine and few medium roots; very strongly acid (field pH
5.0); gradual smooth boundary.

Bt2 60-115 Yellowish red to red (2.5-5YR5/8) clay; weak fine and medium subangular
blocky structure; hard, friable, sticky and plastic; broken moderately thick clay
coating on ped faces; many fine roots; very strongly acid (field pH 5.0).

Type Location:

Name of province, Changwat Krabi.
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Range of Profile Features:

The surface or A horizon clay loam or loam is approximately 10 to 15 cm in thickness and has
10YR or 7.5YR hues, values 3 to 4 and chromas 3 to 4. Texture of silt loam may also occur.
Structure is moderate fine and medium subangular blocky. Very strongly acid to moderately
acid, reaction values range from 5.0 to 6.0.

The kandic B horizon clay commonly has 5YR hues, values 4 to 5 and chromas 5 to 6 and
rather have a uniformed color throughout the horizons. However, lower kandic B horizon may
have 2.5YR hues with values of 3 to 4 and chromas of 6 to 8. Structure is moderate and
strong medium and coarse subangular blocky. Very strongly acid to strongly acid, reaction
values range from 5.0 to 5.5.

Similar Soil Series:

Ao Luek series (Ak): very-fine, kaolinitic, isohyperthermic, Rhodic Kandiudox, kandic B
horizon is redder colors and more clay.

Lamphu La series (Ll): fine, mixed, semiactive, isohyperthermic Typic Palehumults, the color
of argillic B horizon is strong brown or yellowish brown.

Trat series (Td): fine, kaolinitic, isohyperthermic Typic Kandiudults, has ironstones between
50 to 100 cm from the soil surface (ironstones > 35 percent).

Principle Associated Soils:

These include Ao Luek and Lamphu La series. They may also occurred in association with
Khlong Chak or Trat series where ironstone layers are developed.

Khlong Chak series (Kc): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandihumults, has
ironstones within 50 cm from the soil surface (clayey-skeletal soil).

ANALYSIS RESULTS  Profile code No.: S-64/40

      (oven dry basis) Soil series: Krabi series (Kbi)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

2-10288 0-12 A 51.3 32.7 16.0 0.4 1.1 9.5 11.0 29.3 l l 7.5 5.9 6.0 57

2-10289 12-25 BA 42.8 34.8 22.4 0.4 0.9 7.5 18.2 15.8 l cl 5.6 4.7 3.9 23

2-10290 25-60 Bt1 31.5 27.4 41.1 0.6 0.6 5.6 11.1 13.6 c c 5.2 4.0 3.4 16

2-10291 60-115 Bt2 27.2 25.0 47.8 0.6 0.7 4.4 11.3 10.2 c c 5.4 4.1 4.6 14

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12 2.1 1.83 5.10 3.20 0.10 0.20 8.60 2.10 10.70 6.9 43.1 100 80 0.12

12-25 4.0 0.81 1.50 1.20 0.05 0.30 3.05 5.10 8.15 4.1 18.3 74 37 0.07

25-60 5.7 0.69 0.80 0.50 0.04 0.30 1.64 7.60 9.24 4.8 11.7 34 18 0.03

60-115 8.4 0.43 0.70 0.40 0.04 0.30 1.44 8.00 9.44 4.4 9.2 33 15 0.01

Surveyor: P. Rimchala & staff Reported by: W. Sirichuaychoo

Date: Jan. 25, 1979 Date: Nov. 19, 1998
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Proposed  by S. Charoenpong. 1964
Revised by:
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHLONG CHAK SERIES Field Symbol: Kc

Distribution: Occupies moderate to large extent in Southeast Coast of Thailand and in Peninsular
Thailand.

Setting: Khlong Chak soils are formed from fine grain clastic rocks namely shale, phyllite or
equivalent rocks and occurred on denudation surface. Relief is gently undulating to rolling.
Slope ranges from 2 to 20 percent. Elevation  ranges from 20 to 50 m. above mean sea
level. The climate is Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from
2,000 to 6,000 mm. Average annual air temperature is from 26 oC to 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is rapid and
surface runoff is rapid. Ground water level falls below 5 m throughout the year.

Vegetation and Land Use: Tropical Evergreen Forest. Parts have been cleared and planted in para
rubber, oil palm and fruit trees.

Characteristic Profile Features: The Khlong Chak series is a member of the clayey-skeletal,
kaolinitic, isohyperthermic Typic Kandihumults (soil taxonomy, 2003). They are shallow soils
to very gravelly of rock fragments and ironstones and are characterized by a dark brown,
dark reddish brown or dark grayish brown clay loam surface or A horizon overlying a
yellowish red very gravelly clay loam or clay kandic B horizon. Coarse fraction consists of
angular and subangular shale and phyllite fragments and ironstones. Reaction is a
moderately acid to slightly acid, reaction values range from 6.0 to 6.5 at the surface layer
and strongly acid to moderately acid, reaction values range from 5.5 to 6.0 in the subsoil.

Typifying pedon: Khlong Chak clay loam – para rubber, Ban Hin Lap, Tambon Khlong Hin, Amphoe
Ao Luek Changwat Krabi, 2 to 3 percent slopes (sheet name Ban Mak, sheet number
4725I).

Profile Code Number: S-64/60, described by Kampon Busayamanon and staffs, 16 May 1979 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-9 Very dark grayish brown (10YR3/2) clay loam; weak fine subangular blocky

structure; friable, slightly sticky and slightly plastic; many fine roots; slightly acid
(field pH 6.5); abrupt smooth boundary.

Bt 9-26 Strong brown (7.5YR5/8) slightly gravelly clay loam; weak fine subangular
blocky structure; friable, sticky and slightly plastic; patchy thin cutan on ped
faces, in pores and along root channels; common fine roots; slightly acid (field
pH 6.5); gradual smooth boundary.

Btc1 26-45 Yellowish red (5YR5/6) gravelly clay; moderate medium subangular blocky
structure; friable, sticky and plastic; continuous thick cutan on ped faces and in
pores; gravels composed of ironstones about 40% by volume of the soil matrix;
slightly acid (field pH 6.5); gradual smooth boundary.

Btc2 45-125 Yellowish red (5YR5/8) very gravelly clay; friable, sticky and plastic; broken
thick cutan on ped faces and in pores; gravels composed of ironstones about
60% by volume of the soil matrix; strongly acid (field pH 5.5).

Type Location:

Name of river, Khlong Chak stream, Amphoe Klaeng, Changwat Rayong.
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Range of Profile Features:

The surface or A horizon clay loam varies from 10 to 30 cm in thickness, has 10YR, 7.5YR or
5YR hues, values 3 or 4 and chromas 2 to 4. Texture of silty clay loam or gravelly clay loam
may occur. Structures is moderate medium and/or fine blocky with some granular. Strongly
acid to neutral , reaction values range from 5.5 to 7.0.

The kandic B horizon very gravelly clay, has 5YR hues, values 4 or 5 and chromas 6 to 8.
The color of 7.5YR hues may occur at the upper B horizon and the color of 2.5YR hues may
occur in the lower part of the B horizon. Structure is moderate blocky. Very strongly acid to
strongly acid, reaction values range from 4.5 to 5.5.

Khlong Chak soils contain very gravel of pseudo-laterite within 50 cm from the soil surface.
Normally in Agriculture area, high leaching and low organic carbon content (Typic
Kandiudults).

Similar Soil Series:

Trat series (Td): fine, kaolinitic, isohyperthermic Typic Kandiudults, has ironstones between
50 to 100 cm from the soil surface (ironstones > 35 percent).

Nong Khla series (Nok): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandihumults, has
redder color in the subsoil of kandic B horizon (2.5YR or 10R hue).

Principal Associated Soils:

These include Trat, Nong Khla series and Slope Complex.

ANALYSIS RESULTS  Profile code No.: S-64/60

      (oven dry basis) Soil series: Khlong Chhak series (Kc)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

2-12966 0-9 A 42.9 21.0 36.1 3.8 3.6 9.0 14.3 12.2 cl cl 6.0 5.4 116.0 292

2-12967 9-26 Bt 30.2 18.6 51.2 1.0 0.9 6.3 11.8 10.2 c cl 5.6 4.6 19.3 104

2-12968 26-45 Btc1 19.6 4.8 75.6 1.2 0.9 3.1 7.1 7.3 c slig.cl 5.4 4.6 3.0 53

2-12969 45-125 Btc2 22.3 11.1 66.6 2.9 1.2 5.2 8.4 4.6 c vgc 4.9 4.2 2.3 33

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 2.5 3.80 12.20 2.10 0.80 0.20 15.30 10.50 25.80 18.4 51.0 83 59 0.54

9-26 1.8 0.84 3.90 0.60 0.20 0.20 4.90 5.70 10.60 6.6 12.9 74 46 0.24

26-45 1.9 0.78 2.50 0.30 0.10 0.30 3.20 7.50 10.70 5.4 7.1 59 30 0.06

45-125 2.3 0.54 1.50 0.30 0.10 0.30 2.20 5.70 7.90 4.8 7.2 46 28 0.04

Surveyor: K. Busayamanont & staff Reported by: W. Sirichuaychoo

Date: May 16, 1979 Date: Oct. 26, 1998
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Proposed by P. Vijarnsorn, 1982
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KAB DAENG SERIES Field Symbol: Kd

Distribution: Occupies a small extent in Peninsular Thailand and some area in Southeast Coast of
Thailand.

Setting: Kab Daeng soils are organic soil materials and occurred on coastal of marginal of swampy
areas and swampy areas after artificial drained for agricultural used and burnt dry organic
matter to moderately thick. Kab Daeng is a organic soils. The climate is Tropical Rain Forest
(Koppen 'Af'). Average annual precipitation is from  2,500 to 3,000 mm. Average annual air
temperature is from  26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is very poorly drained, permeability is slow to
moderate and surface runoff is slow. Very shallow ground water level.

Vegetation and Land Use: Grasses, reeds, sedges and Melaleuca leucadendron forest. Some part
cleared for rice cultivation and oil palm.

Characteristic Profile Features: Kab Daeng series is a member of the loamy, mixed, superactive,
dysic, isohyperthermic Terric Sulfihemists (soil taxonomy, 2003). They are moderately thick
organic soils materials about 40 to 100 cm, fibric organic soil materials with extremely acid,
reaction values less than 4.5 throughout and lower of organic materials are marine clay with
high sulfur content (> 0.75 percent total sulfur). Very strongly acid, reaction values range
from 4.5 to 5.0.

Typifying Pedon: Kab Daeng fibric material, fresh water swamp forest, 10 to 50 cm flooding depth,
shallow than 50 cm ground water (Melaleuca sp., sedges, reeds and ferns), South of To
Daeng Swamp, Amphoe Su-ngai Kolok Changwat Narathiwat.

Profile Code: Profile S2 of the thesis submitted to the University of Tokyo. described by Pisoot
Vijarnsorn**, 10 March 1984 (moist colors unless otherwise stated).

Horizon Depth (cm) Description
Oe 0-30 Dark brown (10YR3/3) unrubbed and rubbed, fibric materials and loam about

60% fiber; mostly consisting of undecomposed fine roots; massive; slightly
sticky, nonplastic; react with α- dipyridyl but not with bentizine; sodium
pyrophosphate test paper is light brown (7.5YR6/4); very strongly acid (field pH
5.0).

Oi 30-85 Dark brown (10YR3/2) unrubbed, dark reddish brown (5YR3/2) rubbed, fibric
materials about 80% fiber; woody fragments of less than 1 cm consist about
50% and can be rubbed; massive; nonsticky, nonplastic; not react with α-
dipyridyl and bentizine; sodium pyrophosphate test paper is pinkish white
(7.5YR8/2); very strongly acid (field pH 5.0).

Cg1 85-110 Mixed gray (5Y5/1) and dark brown (10YR3/3) clay, unrubbed (muddy),
estimated 15% fibric materials and wood fragments; massive; sticky, plastic;
strongly react with α-dipyridyl but not bentizine; very strongly acid (field pH 5.0).

Cg2 110-170 Greenish gray (5GY5/1) clay, unrubbed (muddy); massive; sticky, plastic;
strongly react with α- dipyridyl but not bentizine; strongly acid (field pH 5.5).

Remark: ** Pisoot Vijarnsorn, 1985. Characterization, genesis, classification and agricultural potential of
peat and saline/acid sulphate soils of Thailand. A thesis submitted to the University of Tokyo, in
partial fulfiment of the requirement for the degree of Doctor of Philosophy, 1985.

Type Location:

Name of swamp, Kab Daeng swamp, Amphoe Muang, Changwat Narathiwat.
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Range of Profile Features:

The surface soils is fibric organic soil material which thickness about 40 to 100 cm, dark
brown to very dark gray (10YR 2-3/1-3 or 7.5YR 2-3/0-4). Extremely acid, reaction values less
than 4.5.

The subsoil or C horizon is marine clay, light gray to gray (5Y 5-6/1) or greenish gray to dark
greenish gray (5G, 5GY or 5BG) with high sulphur content (sulfidic material), occurred within
100 cm from the soil surface (thicker than 30 cm within 130 cm from the soil surface). Very
strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Narathiwat series (Nw): dysic, isohyperthermic Typic Haplofibrists, organic soil materials more
than 100 cm thick.

Principal Associated Soils:

Kab Daeng soils is associated with Narathiwat, Ra-ngae and Munoh soils. Kab Daeng series
occurred on the marginal of swamp, on the middle of swamp was Narathiwat soils. After
drained water out for agricultural used and burnt organic materials become thin organic layer
was Kab Daeng soils and very thin organic layer is Munoh soils.

Munoh series: fine, mixed, semiactive, acid, isohyperthermic Sulfic Endoaquepts.

ANALYSIS RESULTS  Profile code No.: No. S2 (thesis)

      (oven dry basis) Soil series: Kab Daeng series (Kd)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

0-30 Oe 0.0 0.0 0.0 hemic 4.0 3.2 53.4 178

30-85 Oi 0.0 0.0 0.0 fibic 4.0 3.2 64.9 145

85-110 Cg1 35.0 34.3 30.7 1.1 1.2 18.9 9.1 4.7 cl c 4.3 3.4 16.6 55

110-170 Cg2 30.3 44.2 25.5 2.0 1.5 16.4 8.3 2.1 l c 4.4 3.4 18.2 56

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-30 10.6 24.01 0.71 1.00 0.70 0.40 0.30 2.40 95.50 97.90 70.5 3 2 0.07

30-85 12.8 33.76 0.81 0.90 0.70 0.30 0.40 2.30 129.70 132.00 92.8 2 2 0.07
85-110 5.0 8.62 0.25 0.40 0.60 0.10 0.30 1.40 39.00 40.40 23.2 6 3 0.10

110-170 4.1 0.94 0.05 0.50 0.70 0.10 0.30 1.60 10.50 12.10 7.7 21 13 0.07

Surveyor: Pisoot Vijarnsorn Reported by: W. Sirichuychoo

Date:March 10,1984 Date:Nov. 2, 1998
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Proposed by F. J. Dent, 1960
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHO HONG SERIES Field Symbol: Kh

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Kho Hong soils derived from sandstone on coarse grain clastic rocks and occurred on
denudation surface. Elevation ranges from 20 to 100 m above mean sea level. Relief is
gently undulating to undulating. Slope ranges from 2 to 12 percent. The climate is Tropical
Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af').  Average annual air
temperature is from 26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is rapid, if occurs on sloping land.

Vegetation and Land Use: Almost exclusively used for para rubber, oil palm, coconut and fruit trees
growing. Low secondary shrubs and grasses (Imperata cylindrica) are also developed in
many abandoned parts or in recently open forest areas.

Characteristic Profile Features: Kho Hong series is a member of the coarse-loamy, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown or very dark grayish brown sandy loam surface or A horizon
overlying a strong brown, yellowish brown or brownish yellow sandy loam kandic B horizon.
However, at the greater depth of the solum (approximately below 80 cm from the soil
surface) sandy clay loam texture may occur. Very strongly acid to strongly acid, reaction
ranges from 4.5 to 5.5.

Typifying Pedon: Kho Hong sandy loam – para rubber, from Ban Plak Nu, Amphoe Na Thawi,
Tambon Plak Nu, Changwat Songkhla, 50 m above mean sea level, 2 to 5 percent slopes
(sheet number 5122 II NE).

 Profile Code Number: S-68/114, described by Somsak Laungsirorat and staffs, 10 March 10, 1972
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-11 Dark brown (7.5YR3/2) sandy loam; weak fine subangular blocky breaking to

granular structure; friable, nonsticky and nonplastic; porous; abundant very fine
and roots; strongly acid (field pH 5.5); gradual smooth boundary.

AB 11-26 Dark brown to brown (7.5YR4/4) sandy loam; very weak fine subangular blocky
structure breaking to granular structure; friable, nonsticky and nonplastic;
common fine discontinuous tubular and interstitial pores; plentiful very fine and
fine roots; strongly acid (field pH 5.5); gradual smooth boundary.

Bw 26-58 Strong brown (7.5YR5/6) sandy loam; weak fine subangular blocky breaking to
granular structure; friable, nonsticky and nonplastic; few very fine and fine
interstitial pores; few fine and medium roots; strongly acid (field pH 5.5);
gradual smooth boundary.

Bt 58-100+ Reddish yellow (7.5YR5/6) with pale brown spot (10YR6/3) sandy clay loam;
weak fine to medium subangular blocky structure; friable, slightly sticky and
slightly plastic; few thin cutan along roots channels and ped faces; common fine
discontinuous tubular pores, common very fine and fine interstitial pores; few
fine and coarse roots; animal activities; very strongly acid (field pH 5.0); gradual
smooth boundary.

Type Location:

Name of Village and Para rubber Research Center, Ban Kho Hong, Amphoe Hat Yai,
Changwat Songkhla.
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Range of Profile Features:

The surface or A horizon sandy loam is 5 to 20 cm in thickness and has 10YR or 7.5YR hues,
values 3 or 4 and chromas 2 to 4. Structure is weak fine and medium subangular blocky. The
soil texture is loamy sand may occur. Very strongly acid to strongly acid, reaction values
range from 4.5 to 5.5.

The subsurface of kandic B horizon sandy loam and has 10YR or 7.5YR hues, values 5 or 6
and chromas 6 or 8. The soil texture is sandy clay loam may occur at below 80 cm from the
soil surface. Structure is weak fine and medium subangular blocky. Very strongly acid to
strongly acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Na Thawi series (Nat): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, yellowish
red color (5 YR hues).

Principal Associated Soils:

These include Lan Suan, Na Thawi, Tha Sae, Sawi and Nam Krachai series.

Lang Suan series (Lan): isohyperthermic, coated Typic Quartzipsamments.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Satuk series (Suk): fine-loamy, kaolinitic, isohyperthermic Typic Kandiustults, ustic soil
moisture regime.

Sawi series: loamy-skeletal, mixed, semiactive, isohyperthermic Typic Paleudults, usually
found ironstones between 50 to 100 cm from the soil surface.

Nam Krachai series: coarse-loamy, mixed, semiactive, isohyperthermic Typic Plinthaquults,
occupy at lower position adjacent from Kho Hong soils on higher position.

ANALYSIS RESULTS  Profile code No.: S-68/114

      (oven dry basis) Soil series: Kho Hong series (Kh)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-529 0-11 A 73.5 20.0 6.5 sl sl 5.1 4.1 0.0 2.2 27

Pe-530 11-26 AB 70.5 22.0 7.5 sl sl 4.7 4.2 0.3 1.4 9

Pe-531 26-58 Bw 73.0 21.0 6.0 sl sl 4.9 4.2 0.3 0.9 9

Pe-532 58-100+ Bt 67.5 19.5 13.0 sl scl 4.9 4.1 0.3 3.1 9

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-11 0.3 1.33 0.10 0.10 0.30 0.40 0.90 6.00 6.90 5.0 76.9 18 13 0.02

11-26 0.2 0.59 0.10 0.05 0.04 0.05 0.24 3.30 3.54 2.1 28.0 11 7 0.02

26-58 0.6 0.24 0.10 0.05 0.04 0.05 0.24 2.40 2.64 1.2 20.0 20 9

58-100+ 0.3 0.20 0.10 0.05 0.04 0.05 0.24 2.60 2.84 1.9 14.6 13 8

Surveyor: S. Luangsirorat & staff Reported by: W. Sirichuaychoo

Date: March 10, 1972 Date: Nov. 29, 1998
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Proposed by S. Charoenpong,1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHUAN KALONG SERIES Field Symbol: Kkl

Distribution: Occupies a small extent in Peninsular Thailand and in Southeast Coast of Thailand.

Setting: Khuan Kalong soils derived from granite or equivalent rocks and occurred on granitic terrain.
Relief is gently undulating to undulating with slopes range from 2 to 12 percent. Elevation
ranges from 20 to 60 m above mean sea level. The climate is Tropical Monsoon (Koppen
'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation is above 2,000 mm.
Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium. Ground water level is below 1.5 m throughout
the year.

Vegetation and Land Use: Mainly used for para rubber, oil palm and fruit trees, where abandoned
reverted to low secondary shrubs and tall grasses.

Characteristic Profile Features: The Khuan Kalong series is a member of the fine-loamy, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown to brown sandy loam surface or A horizon overlying a mixed
yellowish brown or strong brown and yellowish red medium to coarse sandy clay loam in
upper kandic B horizon and gravelly sandy clay loam in lower kandic B horizon. Gravels
composed of quartz grains in various size and usually rounded. Ironstone nodules are also
occur in common within the profile. Very strongly acid to strongly acid, reaction values range
from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Khuan Kalong sandy loam - para rubber, at 21.8 km of Chalong to La-ngu, Ban Pac-
va, Tambon Pac-va, Amphoe Khuan Kalong Changwat Satun, 2 to 5 percent slopes (sheet
number 4922 II SE).

Profile Code Number: S-67/87, described by Somkid Photong, 24 July 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-13 Dark yellowish brown (10YR3/4) sand loam; weak fine to medium granular

structure; very friable, slightly sticky and slightly plastic; porous; plentiful very
fine roots; moderately acid (field pH 6.0); clear smooth boundary.

Bt1 13-31 Yellowish brown (10YR5/6) sandy clay loam; moderate medium and coarse
subangular blocky structure; slightly firm, slightly sticky and slightly plastic;
patchy thin cutan on ped faces and organic coating color yellowish brown
(10YR5/8); common very fine interstitial pores, common very fine to fine tubular
pores; plentiful very fine and few medium roots; having very few charcoal; very
strongly acid (field pH 5.0); gradual smooth boundary.

Bt2 31-95 Yellowish brown (10YR5/8) coarse sandy clay loam; moderate medium and
coarse subangular blocky structure; friable, slightly sticky and slightly plastic;
moderately thick cutan on ped faces; common very fine interstitial and tubular
pores; few very fine and few medium roots; having few charcoal; strongly acid
(field pH 5.5); clear wavy boundary.

Bt3 95-120+ Strong brown (7.5YR5/8) and red (2.5YR5/8) slightly gravelly sandy clay loam;
weak fine to medium subangular blocky structure; very friable, slightly sticky
and slightly plastic; common very fine interstitial and few fine tubular pores; few
very fine and few medium roots; having few charcoal; strongly acid (field pH
5.5).
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Type Location:

Name of district, Amphoe Khuan Kalong, Changwat Satun.

Range of Profile Features:

The surface or A horizon sandy loam is 10 to 15 cm in thickness and has 10YR or 7.5YR
hues, values of 3 to 5 and chromas of 3 to 4. Texture of sandy clay loam may occur. Structure
is weak and moderate fine and medium subangular blocky. Very strongly acid to moderately
acid, reaction values range from 5.0 to 6.0.

The upper kandic B horizon sandy loam grading to medium or coarse sandy clay loam, has
10YR or 7.5YR hues, values  5 or 6 and chromas  6 or 8. The lower kandic B horizon, which
usually occurs at some depth between 50 to 100 cm, has the same colors but texture is
gravelly  sandy clay loam. Mixed color  5 YR hues, values 4 or 5 and chromas 6 or 8 may
occur in lower kandic B horizon. Structure is weak and moderate medium and coarse
subangular blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The C horizon usually occur at some depth within 200 cm from the soil surface. It commonly
has a clayey texture with distinct mottles.

Similar Soil Series:

Thai Mueang series (Tim): fine, kaolinitic, isohyperthermic Typic Kandiudults.

Khlong Nok Krathung series (Knk): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults,
dark brown colors (7.5YR, 10YR 3-7/3-4) and has not gravelly texture and mixed colors
within 150 cm from the soil surface.

Chalong series (Chl): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, yellowish
brown colors (7.5YR, 10YR 5-6/6-8) and has not gravelly texture and mixed colors within
150 cm from the soil surface.

Principal Associated Soils:

These include Thai Mueang, Khlong Nok Krathung and Chalong series.

ANALYSIS RESULTS  Profile code No.: S-67/87

      (oven dry basis) l)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture

No. (cm) USDA grading Sand-fraction grading Lab Field

sand silt clay vc c m f vf  result  estim

P2-1828 0-13 A 77.0 13.5 9.5 sl sl

P2-1829 13-31 Bt1 65.0 14.5 20.5 scl scl

P2-1830 31-95 Bt2 64.0 15.0 21.0 scl co.s

P2-1831 95-120+ Bt3 49.5 18.5 32.0 scl sli.gs

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1)

(cm) to % % SUM Extr. SUM CEC CEC

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g

(B) (A) (C) Clay

0-13 0.8 1.31 0.90 0.40 0.10 0.20 1.60 4.80 6.40 3.4 35.8

13-31 0.9 0.71 0.20 0.10 0.10 0.20 0.60 5.00 5.60 3.8 18.5

31-95 0.9 0.63 0.20 0.10 0.10 0.20 0.60 7.90 8.50 3.2 15.2

95-120+ 1.1 0.61 0.20 0.06 0.06 0.20 0.52 7.00 7.52 3.4 10.6

Surveyor: S. Photong

Date: July 24, 1973
Soil series: Khuan Ka Long series (Kk
Soil series: Khuan Kalong series (Kkl)
pH CaCO3  P, mg kg-1 K, mg kg-1

 1:1 1:1 % Bray 2 NH4OAc
n  water  KCl

4.9 4.3 0.3 3.6 44

5.0 4.1 0.3 2.5 59

cl 5.1 4.0 0.3 2.2 67

cl 5.1 4.2 0.7 1.9 41

Base saturn (%) ECEC Al Electrical 

B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

 (B+A) (B+D) cmol(+) kg-1 (ECx106)

(D) dS m-1

47 25 0.12

16 11 0.04

19 7 0.02

15 7 0.02

Reported by: W. Sirichuaychoo

Date: Nov. 25, 1998
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Proposed by S. Charoenpong, 1974
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHAO KHAT SERIES Field Symbol: Kkt

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Khao Khat soils derived from fine grain clastic rocks namely shale, phyllite or equivalent
rocks and occurred on denudation surface. Relief is gently undulating to undulating with
slopes range from 12 percent. Elevation ranges from 20 to 50 m above mean sea level. The
climate is Tropical Rain Forest (Koppen 'Af') or Tropical Monsoon (Koppen 'Am'). Average
precipitation is above 2,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well to moderately well drained,
permeability is estimated to be moderate an surface runoff is medium. Ground water level
lies below 1.5 m throughout the year.

Vegetation and Land Use: Mostly used for para rubber and  oil palm.

Characteristic Profile Features: The Khao Khat series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic (Kandic) Plinthudults (soil taxonomy, 2003).They are shallow soils to
ironstones and are characterized by a very dark grayish brown to brown loam surface or A
horizon overlying a brownish or yellowish very gravelly clay loam to clay kandic B horizon.
These in turn overly a mixed yellowish and/or brownish and reddish clay kandic B, BC or C
horizon which occur approximately between 60 to 125 cm from the soil surface (normally
within 150 cm from the soil surface) and accompany with plinthite that forms a continuous
phase or constitutes more than half of the matrix. Very strongly acid to strongly acid,
reaction values range from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Khao Khat loam - Ban Tang Yang, Tambon Sakom, Amphoe Muang, Changwat
Satun, 5 to 6 percent slopes (sheet number 4992 I SE).

Profile Code Number: S-67/113, described by Prasat Rimchala, 14 May 1974 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-9 Dark brown to brown (10YR3/3) loam; moderate fine to medium subangular

blocky structure; friable, nonstick and, nonplastic; many fine and common
medium roots; strongly acid (field pH 5.5); clear smooth boundary.

Bw 9-21 Yellowish brown (10YR5/6) and strong brown (7.5YR5/6) slightly gravelly loam;
weak fine to medium subangular blocky structure; friable, nonsticky and
nonplastic; many fine and few medium roots; gravels composed of ironstone
size 0.2-1.0 cm (round and subrounded shape); strongly acid (field pH 5.5);
gradual smooth boundary.

Btc1 21-43 Strong brown (7.5YR5/8) and yellowish red (5YR5/8) very gravelly clay;
unobserved structure; sticky and plastic; common moderately thick cutan on
ped faces; many fine roots; gravels composed of ironstone size 0.2-1.0 cm
(round and subrounded shape); strongly acid (field pH 5.5); gradual smooth
boundary.

Btc2 43-75 Yellowish red (5YR5/8) and strong brown (7.5YR5/8) very gravelly clay;
unobserved structure; sticky and plastic; common moderately thick cutan on
ped faces; common fine roots; gravels composed of ironstone size 0.2-2.0 cm
(round and subrounded shape); slightly acid (field pH 5.5); diffuse smooth
boundary.
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BCv 75-120 Red (10R5/8), strong brown (7.5YR5/8), yellowish brown (10YR5/8) and yellow
(10YR7/8) clay; Plinthite more than 50% by volume of the soil matrix or
continuous phase.

Type Location:

Name of village, Ban Khao Khat, Amphoe La-ngu, Changwat Satun.

Range of Profile Features:

The surface or A horizon loam or clay loam, is 10 to 15 cm in thickness and has 10YR or
7.5YR hues, values 3 to 5 and chromas 2 or 3. Gravels of ironstones may be present.
Structure is weak fine and medium subangular blocky. Very strongly acid to moderately acid,
reaction values range from 5.0 to 6.0.

The upper kandic B horizon very gravelly clay loam to very gravelly clay, has 10YR or 7.5YR
hues, values 5 or 6 and chromas 6 or 8. These colors may mixed with reddish color. Gravels
are ironstones which composed of more than 35 percent by volume of the soil matrix within
50 cm from the soil surface. Structure is hard to describe due to the presence of ironstones.

The lower kandic B, BC or C horizon slightly gravelly clay, has a mixed color of brownish,
yellowish (10YR or 7.5YR hues, values 5 to 6 and chromas 6 to 8) and reddish of plinthite
(2.5YR or 10R). These horizons usually within 150 cm from the soil surface. Structure is weak
and moderate fine and medium subangular blocky structure. Very strongly acid to strongly
acid, reaction values range from 4.5 to 5.5.

Similar Soil series:

Tha Chang series (Tac): loamy-skeletal, kaolinitic, isohyperthermic Typic (Kandic)
Plinthudults.

Khlong Chak series (Kc): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandihumults, has
not mottles clay within 150 cm from the soil surface.

Principal Associated Soils:

These include Khlong Teng, Na Thon and Pak Chan series.

Khlong Teng series (Klt): fine-loamy, mixed, semiactive, isohyperthermic Typic Haplohumults,
bed rock within 50 cm from the soil surface.

Na Thon series (Ntn): fine, kaolinitic, isohyperthermic, shallow Typic Haplohumults, bed rock
between 50 to 100 cm from the soil surface.

Pak Chan series (Pac): very fine, kaolinitic, isohyperthermic Typic Palehumults, has mixed
colors of weathered bed rock within 150 cm from the soil surface.
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ANALYSIS RESULTS  Profile code No.: S-67/113

      (oven dry basis) Soil series: Khao Khat series (Kkt)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-984 0-9 A 43.5 40.0 16.5 l l 5.1 4.3 0.3 1.7 120

Pe-985 9-21 Bw 42.5 28.0 29.5 cl sli.gl 5.1 4.0 0.3 1.2 41

Pe-986 21-43 Btc1 36.5 18.0 45.5 c vgc 5.4 4.1 0.6 1.6 41

Pe-987 43-75 Btc2 36.0 25.0 39.0 cl vgc 5.7 4.1 0.9 1.6 29

Pe-988 75-120 BCv 24.0 31.5 44.5 c c 5.5 4.0 0.6 1.4 29

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 5.6 2.21 1.50 0.90 0.30 0.30 3.00 9.10 12.10 7.3 44.2 41 25 0.24

9-21 1.3 1.13 0.80 0.30 0.10 0.30 1.50 9.10 10.60 6.1 20.7 25 14 0.04

21-43 2.7 0.79 0.90 0.30 0.10 0.30 1.60 10.30 11.90 8.1 17.8 20 13 0.02

43-75 2.1 0.41 0.40 0.20 0.10 0.60 1.30 9.50 10.80 6.2 15.9 21 12 0.01

75-120 2.1 0.29 0.20 0.20 0.10 0.30 0.80 10.10 10.90 6.2 13.9 13 7 0.02

Surveyor: P. Rimchala Reported by: W. Sirichuaychoo

Date: May 14, 1974 Date: Nov. 20, 1998



63

Proposed by F.R. Moormann, 1963
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KLAENG SERIES Field Symbol: Kl

Distribution: Occupies moderate extent in Peninsular Thailand and in Southeast Coastal of Thailand.

Setting: Klaeng soils are formed alluvium on alluvium plain. Relief is level to nearly level. Slope is
less than 1 percent. Elevation ranges from 10 to 20 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Savanna (Koppen 'Aw'). Average annual
precipitation is from 1,800 to 3,000 mm. Average annual air temperature is from 26 oC to
28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is slow and
surface runoff is estimated to be slow. Flooded by impounded rain water up to 30 cm for 3 to
4 months. Ground water level below 1 meter during the dry season.

Vegetation and Land Use: Mainly used for transplanted rice but scattered areas of low shrubs
(Malaleuca Leucadendron) and wet grassland occur. In some areas para rubber, sugar cane
and fruit trees are grown.

Characteristic Profile Features: The Klaeng series is a member of the very-fine, kaolinitic,
isohyperthermic Typic Plinthaquults (soil taxonomy, 2003). They are very deep soils and are
characterized by a yellowish brown, grayish brown or gray clay loam surface or A horizon
overlying a gray or light gray clay subsurface horizon which in turn overlies a gray or light
gray clay argillic B horizon. These soils are mottled throughout with common and many fine
and medium strong brown and yellowish brown at the surface; common medium yellowish
brown, strong brown with yellowish red and red in the subsurface and dominant red or dusky
red in the subsoil within 150 cm from the soil surface. Strongly acid to moderately acid,
reaction values range from 5.5 to 6.0 over very strongly acid to strongly acid, reaction values
range from 4.5 to 5.5.

Typifying Pedon: Klaeng clay loam - transplanted rice, from Amphoe Sawi, Changwat Chumphon,
less than 2 percent slopes (sheet name Khao Suan Thu Rian, sheet number 4841 IV).

Profile Code Number: S-58/37, described by P. Pramojanee, 8 May 1970 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-10 Dark grayish brown (10YR4/2) clay loam; few iron mottles coating along roots

channels; moderate medium subangular blocky structure; slightly hard, slightly
sticky and slightly plastic; common medium tubular and few medium interstitial
pores; many fine and medium roots; very strongly acid (field pH 5.0); clear
wavy boundary.

Bg 10-26 Light gray to gray (10YR6/1) clay; many fine prominent yellowish red (5YR5/6)
mottles along roots channels; moderate medium and coarse subangular blocky
structure; hard, sticky and plastic; black possible humus coating on ped faces
and along cracks; few fine tubular and common medium interstitial pores; many
fine roots; very strongly acid (field pH 4.5); gradual smooth boundary.

Btg 26-42 Grayish brown (10YR5/2) clay; common medium prominent yellowish red
(5YR4/6) and distinct strong brown (7.5YR5/8) mottles; strong medium and
coarse subangular blocky structure; very hard, sticky and plastic; common
patchy thin cutan on ped faces; few fine tubular pores, common fine and
medium interstitial pores; common very fine roots; very strongly acid (field pH
4.5); clear smooth boundary.

Btgv1 42-65 Gray (10YR5/1) clay; many medium and coarse prominent dark red (10R3/6)
and strong brown (7.5YR5/6) mottles; moderate fine and medium subangular
blocky structure; sticky and plastic; many patchy moderately thick cutan on ped
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faces; Plinthite (10YR3/6, red) > 50% by volume of the soil matrix or continuous
phase; few fine tubular and common fine interstitial pores; few fine roots; very
strongly acid (field pH 4.5); clear smooth boundary.

Btgv2 65+ Gray (10YR5/1) clay; many medium and coarse prominent dark red (10R3/6)
mottles; moderate fine and medium subangular blocky structure; sticky and
plastic; many patchy moderately thick cutan on ped faces; Plinthite (10YR3/6,
red) > 50% by volume of the soil matrix or continuous phase; few medium
tubular and common fine interstitial pores; very strongly acid (field pH 4.5).

Type Location:

Name of district, Amphoe Klaeng, Changwat Rayong.

Range of Profile Features:

The surface or A or Ap horizon clay loam, is 10 to 20 cm in thickness  and has 10YR or 7.5YR
hues, values  4 to 6 and chromas 1 or 2. Structure is weak fine and medium subangular
blocky. Texture is silty clay loam or clay may occur. Very strongly acid to slightly acid,
reaction values range from 5.0 to 6.5.

The upper of argillic B horizon clay, has 10YR hues, values 5 to 7 and chromas 2 or less. The
moderate fine and medium blocky structure. Very strongly acid to moderately acid, reaction
values range from 5.0 to 6.0.

The lower argillic B or BC horizon clay, is strongly expressed and varies in size from medium
to coarse blocky, 10YR to 7.5YR hues, values 6 to 7 and chromas 2 or less, and red mottled
(plinthite) more than 50 percent by volume within 150 cm from the soil surface or continuous
phase. The acidity decreases with depth, very strongly acid to strongly acid, reaction values
range from 4.5 to 5.5. Sandy clay or silty clay texture may occur in this horizon.

Similar Soil Series:

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults, brownish and
yellowish mottles within 150 cm from the soil surface (no plinthite).

Phatthalung series (Ptl): fine, kaolinitic, isohyperthermic Plinthic Paleaquults, reddish mottles
of plinthite 5 to 50 percent within 150 cm from the soil surface.

Visai series (Vi): fine-loamy, mixed, semiactive, isohyperthermic Typic Plinthaquults.

Principal Associated Soils:

These include Bang Nara and Phatthalung series.
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ANALYSIS RESULTS  Profile code No.: S-58/37

      (oven dry basis) Soil series: Klaeng series (Kl)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Po-881 0-10 A 52.0 38.0 10.0 sl-l cl 4.9 3.4 0.0 5.1 30

Po-882 10-26 Bg 26.0 32.0 42.0 c c 5.0 3.5 0.0 2.0 36

Po-883 26-42 Btg 22.0 27.0 51.0 c c 4.9 3.2 0.6 2.8 45

Po-884 42-65 Btgv1 16.0 16.0 68.0 c c 5.0 3.3 0.4 4.0 51

Po-885 65+ Btgv2 16.0 18.0 66.0 c c 4.9 3.4 0.9 4.1 60

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 0.7 0.84 0.70 0.40 0.10 0.20 1.40 4.90 6.30 4.9 49.0 29 22 0.05

10-26 1.8 0.33 0.70 0.50 0.10 0.20 1.50 11.40 12.90 12.8 30.5 12 12 0.02

26-42 2.0 0.25 0.40 0.40 0.10 0.20 1.10 14.00 15.10 14.2 27.8 8 7 0.02

42-65 7.4 0.24 1.10 0.60 0.10 0.30 2.10 19.00 21.10 21.4 31.5 10 10 0.03

65+ 3.1 0.18 0.40 0.70 0.10 0.40 1.60 19.10 20.70 19.8 30.0 8 8 0.03

Surveyor: P. Pramojanee Reported by: W. Sirichuaychoo

Date: May 8, 1970 Date: Nov. 7, 1998
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Proposed by C.Pintip, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHLONG TENG SERIES Field Symbol: Klt

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Khlong Teng soils derived from fine grain clastic rocks namely shale, phyllite or equivalent
rocks and occurred on denudation surface. Relief is undulating to rolling with slopes ranging
from 2 to 20 percent. Elevation  ranges from 30 to 80 m above mean sea level. The climate
is Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is above 2,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well to moderately well drained,
permeability is estimated to be moderate and surface runoff is medium to rapid depending
upon slope and surface mulching.

Vegetation and Land Use: Originally, under Tropical Evergreen Forest, now, many areas have been
cleared for para rubber and oil palm growing.

Characteristic Profile Features: The Khlong Teng series is a member of the fine-loamy, mixed,
semiactive, isohyperthermic, shallow Typic Haplohumults (soil taxonomy, 2003). They are
shallow soils to bed rocks and are characterized by a dark brown or brown clay loam
surface or A horizon overlying a yellowish brown or strong brown argillic B horizon. These in
turn overlying a mixed yellowish or brownish and reddish clay or silty clay C horizon or layer
of weathering shale within 50 cm from the soil surface. Thin gravelly band of ironstones or
rock fragments may be found in or above argillic horizon. Strongly acid, reaction values
range from 4.5 to 5.0 in subsoil.

Typifying Pedon: Khlong Teng silt loam - para rubber plantation, from Ban Khlong Teng, Amphoe
Muang, Changwat Trang, 8 to 10 percent slopes (sheet name Changwat Trang, sheet
number 4933 IV).

Profile Code Number: S-65/27, described by C. Pintip and staffs, 24 January 1973 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-12 Dark grayish brown to dark brown (10YR4/2-3) clay loam; strong very fine and

fine subangular blocky structure; hard, slightly sticky and slightly plastic;
common fine tubular pores; many very fine and common fine roots; strongly
acid (field pH 5.5); abrupt wavy boundary.

Bt 12-21 Strong brown (7.5YR5/6) clay loam; common fine distinct yellowish red
(5YR5/8) and few fine faint brownish yellow (10YR6/6) mottles; moderate fine
and medium subangular blocky structure; firm, slightly sticky and slightly
plastic; common moderately thin cutan in pores and few thin cutan on ped
faces, animal holes and root channels; many fine roots; strongly acid (field pH
5.5); clear smooth boundary.

BC 21-37 Mixed brownish yellow (10YR6/6) and yellowish red (5YR5/8) slightly gravelly
clay; gravels composed of loose ironstones and shale fragments about 10-20%
by volume of the soil matrix; strongly acid (field pH 5.5); gradual smooth
boundary.

Cr 37-100 Mixed yellowish red (5YR5/6) and brownish yellow (10YR6/6); weathered
shale; strongly acid (field pH 5.5).

Type Location:

Name of village, Ban Khlong Teng, Amphoe Muang, Changwat Trang.
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Range of Profile Features:

The surface or A horizon loam or clay loam varies from 10 to 15 cm in thickness. Color is
10YR or 7.5YR hues, values 3 to 5 and chromas 3 or 5. Structure is weak fine and medium
subangular blocky. Very strongly acid to moderately acid, reaction values range from 5.0 to
6.0.

The argillic B horizon has 7.5YR or 10YR hues, values 5 or 6 and chromas 6 or 8. Noted that
this argillic B horizon is rather thin and has 25 to 40 cm in thickness. Structure is moderate
fine and medium subangular blocky. Very strongly acid to moderately acid, reaction values
range from 5.0 to 6.0.

The C horizon has a mixed color of yellowish or brownish and reddish (10YR, 7.5YR 5-6/6-8.
5-YR, 2.5YR 4-6/6-8) due to weathering stage of shale or phyllite. Clay or silty clay texture
may occur. This horizon is approximately found within 50 cm from the soil surface. Rock
fragments commonly scatter within this horizon. Very strongly acid to strongly acid, reaction
values range from 4.5 to 5.0.

Normally in agriculture area, high leaching and low organic carbon content (Typic
Kanhapludults)

Similar Soil Series:

Huai Yot series (Ho): loamy-skeletal, mixed, semiactive, acid, isohyperthermic, shallow Typic
Udorthents, normally bed rocks shallow than 25 cm from the soil surface.

Li series (Li): clayey-skeletal, mixed, semiactive, isohyperthermic, shallow Ultic Haplustalfs,
ustic soil moisture regime.

Principal Associated Soils:

These include Huai Yot, Nathon, Khao Khat and Pak Chan series.

Huai Yot series (Ho): loamy-skeletal, mixed, semiactive, acid, isohyperthermic, shallow Typic
Udorthents.

Nathon series (Ntn): fine, kaolinitic, isohyperthermic Typic Haplohumults.

Khao Khat series (Kkt): clayey-skeletal, kaolinitic, isohyperthermic Typic (Kandic) Plinthudults.

Pak Chan series (Pac): very-fine, kaolinitic, isohyperthermic Typic Palehumults.
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ANALYSIS RESULTS  Profile code No.: S-65/27

      (oven dry basis) Soil series: Khlong Teng series (Klt)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-161 0-12 A 22.5 57.0 20.5 sil cl 5.8 4.6 0.0 2.8 108

Pd-162 12-21 Bt 21.0 50.5 28.5 cl cl 5.2 4.4 0.0 1.7 90

Pd-163 21-37 BC 20.5 39.0 40.5 c slig.c 5.8 3.9 0.0 1.4 64

Pd-164 37-100 Cr 8.0 36.0 56.0 c - 5.5 4.7 0.3 1.6 53

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12 1.8 2.23 0.20 0.30 0.20 0.30 1.00 11.10 12.10 9.7 47.3 10 8 0.04

12-21 1.7 1.44 0.10 0.10 0.20 0.20 0.60 10.90 11.50 10.2 35.8 6 5 0.02

21-37 2.3 1.46 0.30 0.10 0.20 0.50 1.10 14.30 15.40 14.2 35.1 8 7 0.02

37-100 2.7 0.88 0.20 0.20 0.10 0.30 0.80 16.20 17.00 8.3 14.8 10 5 0.02

Surveyor: C. Pintip & staff Reported by: W. Sirichuaychoo

Date: Jan. 24, 1973 Date: Nov. 24, 1998
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Proposed by F.J. Dent , 1966
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHLONG THOM SERIES Field Symbol: Km

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Khlong Thom soils derived from sandstone or coarse grain clastic rocks and occurred on
denudation surface. Relief is gently undulating to rolling with slope range from 2 to 20
percent. Elevation ranges from 20 to 40 m above mean sea level. The climate is Tropical
Monsoon (Koppen 'Am'). Average annual air temperature is 26 oC to 28oC. Average annual
precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is rapid. Ground water level is below 1.5 m throughout the
year.

Vegetation and Land Use: Originally under Tropical Evergreen Forest. Most of the areas are cleared
for para rubber, oil palm and upland crops.

Characteristic Profile Features: Khlong Thom series is a member of the fine-loamy, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a very dark grayish brown or dark brown sandy loam surface or A or Ap
horizon overlying a strong brown, yellowish red or reddish yellow sandy loam AB or BA
horizon. Below these horizons is a yellowish red or red sandy clay loam kandic B horizon.
These is a gradual increase in clay down the profile and hues become redder with depth.
The solum is very strongly to moderately acid, reaction values range from 4.5 to 6.0.

Typifying Pedon: Khlong Thom sandy loam – para rubber and pineapple, Ban Huai Na Chao, Tambon
Khian Sa, Amphoe Khian Sa Changwat Surat Thani, 40 m above mean sea level, 3 to 5
percent slopes (sheet number 4837 III, coordinate 205740).

Profile Code Number: S-61/28, described by P. Vijarnsorn and staffs, 11August 1975 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-12 Dark brown to brown (7.5YR4/4) sandy loam; weak fine subangular blocky

structure; very friable, nonsticky and nonplastic; abundant fine roots; strongly
acid (field pH 5.5); clear smooth boundary.

Bw 12-28 Yellowish red (5YR4/6) sandy loam; weak to moderate fine subangular blocky
structure; friable, slightly sticky and slightly plastic; plentiful medium and few
coarse roots; very strongly acid (field pH 5.0); gradual smooth boundary.

Bt1 28-48 Yellowish red (5YR5/6) heavy sandy loam; moderate medium subangular
blocky structure; friable, slightly sticky and slightly plastic; common thin cutan
on ped faces; few medium and coarse roots; very strongly acid (field pH 5.0);
gradual smooth boundary.

Bt2 48-100 Yellowish red (5YR5/6) fine sandy clay loam; moderate coarse subangular
blocky structure; firm, slightly sticky and plastic; many moderately thick cutan
on ped faces; very few medium roots; very strongly acid (field pH 5.0); clear
smooth boundary.

Bt3 100-150 Red (2.5YR5/8) heavy fine sandy clay loam; moderate coarse subangular
blocky structure; firm, sticky and plastic; common thin cutan on ped faces; very
strongly acid (field pH 5.0).

Type Location:

Name of district, Amphoe Khlong Thom, Changwat Krabi.
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Range of Profile Features:

The surface or A or Ap horizon (A or Ap) sandy loam, ranges from 10 to 20 cm in thickness
and has 10YR or 7.5YR hues, values 3 or 4 and chromas 2 to 4. The structure is weak and
moderate fine and medium blocky. Sandy clay loam may occur. Strongly acid to slightly acid,
reaction values range from 5.5 to 6.5.

The lower boundary of the B and BA sandy loam, is approximately 40 cm from the soil
surface, 5YR and 5YR hues, values 4 or 5 and chromas 4 to 6. Sandy clay loam may occur.

The kandic B horizon sandy clay loam with an average of clay content in the control section
ranging from 18 to 35 percent. 5YR and 2.5YR hues, values 4 to 6 and chromas 6 to 8. The
structure varies in size from moderate medium and coarse blocky. Mottles and gravels may
occur in the C horizon below 1 meter from the soil surface. Very strongly acid to strongly acid,
reaction values range from 4.5 to 5.5.

Similar Soil Series:

Kho Hong series (Kh): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, 10YR and
7.5YR hues, values 5 to 6 and chromas 6 to 8.

Na Thawi series (Nat): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, 5YR
hues, values 4 to 6 and chroma 3 to 8.

Sadao series (Sd): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, 2.5YR and
10R hues, values 3 to 5 and chromas 2 to 4.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, brown colors,
10YR and 7.5YR hues, values 5 to 6 and chromas 6 to 8.

Fang Daeng series (Fd): fine-loamy, kaolinitic, isohyperthermic Rhodic Kandiudults, dark red
colors, 10R and 2.5YR hues values < 3.

Principal Associated Soils:

 These include Kho Hong, Na Thawi, Fang Daeng, Sadao and Tha Sae series.
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ANALYSIS RESULTS  Profile code No.: S-61/28

      (oven dry basis) Soil series: Khlong Thom series (Km)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pf-991 0-12 Ap 72.0 19.5 8.5 sl sl 4.8 3.8 0.3 1.2 24

Pf-992 12-28 Bw 70.0 14.5 15.5 sl sl 4.6 3.6 0.0 1.0 10

Pf-993 28-48 Bt1 61.0 14.5 24.5 scl sl 4.6 3.5 0.3 1.0 4

Pf-994 48-100 Bt2 58.0 15.0 27.0 scl f.scl 4.6 3.6 0.6 1.0 4

Pf-995 100-150 Bt3 54.0 15.0 31.0 scl f.scl 4.6 3.6 0.9 1.2 6

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12 0.7 1.14 0.05 0.40 0.30 0.10 0.20 1.00 7.80 8.80 3.1 36.5 32 11 0.12

12-28 2.6 0.43 0.02 0.30 0.20 0.04 0.30 0.84 7.10 7.94 1.0 6.5 84 11 0.03

28-48 0.9 0.41 0.02 0.30 0.10 0.04 0.30 0.74 8.60 9.34 1.7 6.9 44 8 0.02

48-100 1.6 0.23 0.02 0.30 0.10 0.04 0.30 0.74 7.60 8.34 2.7 10.0 27 9 0.02

100-150 1.0 0.21 0.02 0.30 0.10 0.04 0.20 0.64 5.10 5.74 2.9 9.4 22 11 0.03

Surveyor: P. Vijarnsorn & staff Reported by: W. Sirichuaychoo

Date: August 11, 1975 Date: Nov. 3, 1998
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Proposed by S. Charoenpong, 1972
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHLONG NOK KRATHUNG SERIES field Symbol: Knk

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Khlong Nok Krathung soils derived from granite or equivalent rocks and occurred on granitic
terrain. Relief is gently undulating to undulating with slopes range from 2 to 12 percent.
Elevation is approximately from 20 to 40 m above mean sea level. The climate is Tropical
Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation
is above 2,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is generally medium to rapid. Ground water level falls below 2 m
throughout the year.

Vegetation and Land Use: Mainly used for para rubber, oil palm and fruit trees growing. Parts after
clearance of climax forest reverted to low secondary shrubs and grasses.

Characteristic Profile Features: The Khlong Nok Krathung series is a member of the fine-loamy,
kaolinitic, isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep
soils and are characterized by a dark brown, very dark grayish brown or brown coarse
sandy loam surface or A horizon overlying a brown light brown or very pale brown medium
and coarse sandy loam or sandy clay loam kandic B horizon. Sand grains usually increase
in size with depth. Very strongly acid to strongly acid, reaction values ranges from 4.5 to 5.5
in surface soil and very strongly acid, reaction values ranges from 4.5 to 5.0 in subsoil.

Typifying Pedon: Khlong Nok Krathung sandy loam - para rubber plantation, from Ban Ljoro Khirikan,
Amphoe Lan Saka Changwat Nakhon Si Thammarat, 3 to 4 percent slopes (sheet name
Changwat Nakhon Si Thammarat, sheet number 4925 I, coordinate 838242).

Profile Code Number: S-62/127, described by Anan Pitayarak, 23 Jun 1977 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-9 Dark grayish brown (10YR4/2) sandy loam; weak fine and medium subangular

blocky structure breaking to fine granular structure; friable, nonsticky and
slightly plastic; common fine interstitial, few fine and very fine tubular pores;
plentiful fine and medium roots; strongly acid (field pH 5.5); gradual smooth
boundary.

BA 9-23 Brown to dark brown (10YR4/3) sandy loam; weak fine and medium subangular
blocky structure; friable, nonsticky and nonplastic; common fine interstitial,
common fine and very fine tubular pores; plentiful fine roots; strongly acid (field
pH 5.5); gradual smooth boundary.

Bt1 23-39 Dark yellowish brown (10YR4/4) sandy loam; weak to moderate fine and
medium subangular blocky structure; friable, slightly sticky and nonplastic;
patchy thin cutan on ped faces; common fine interstitial and tubular pores; few
fine and medium roots; strongly acid (field pH 5.5); gradual smooth boundary.

Bt2 39-58 Yellowish brown (10YR5/4-6) coarse sandy clay loam; weak to moderate fine
and medium subangular blocky structure; friable, slightly sticky, and slightly
plastic; patchy thin cutan on ped faces; common fine interstitial and tubular
pores; few fine and medium roots; strongly acid (field pH 5.5); clear smooth
boundary.

Bt3 58-100+ Brown to dark brown (7.5YR4/4) slightly gravelly sandy clay loam; weak to
moderate medium subangular blocky structure; friable, sticky and slightly
plastic; broken thin cutan on ped faces; common fine interstitial pores; common
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fine and few medium tubular pores; gravels are quartz about 10-15%; strongly
acid (field pH 5.5).

Type Location:

Name of village, Ban Khlong Nok Krathung, Amphoe Rattaphum, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon sandy loam, is 10 to 15 cm in thickness and has 10YR or 7.5YR
hues, values 3 or 4 and chromas 2 to 4. Structure is weak fine subangular blocky. Very
strongly acid to moderately acid, reaction values range from 5.0 to 6.0.

The kandic B horizon sandy clay loam, has 10YR or 7.5YR hues, values 5 to 7 and chromas
3 or 4. Structure is weak fine and medium subangular blocky. Very strongly acid to strongly
acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Lahan series (Lh): fine-loamy, siliceous, subactive, isohyperthermic Typic Paleudults, has
grayer color in subsoil.

Khuan Kalong series (Kkl): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults,
weathered granite bed rock within 150 cm from the soil surface.

Principal Associated Soils:

These include Thung Wa, Huai Pong, Lahore and Song Khla series.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults.

Huai Pong series (Hp): fine, kaolinitic, isohyperthermic Typic Kandiudults.

Song Khla series: fine-loamy, siliceous, subactive, isohyperthermic Aquic Paleudults,
occurred in lower part.
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ANALYSIS RESULTS  Profile code No.: S-62/127

      (oven dry basis) Soil series: Khlong Nok Krathung series (Knk) 

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

DN-9461 0-9 A 64.2 21.2 14.6 7.8 16.1 18.1 10.0 12.2 sl sl 4.3 3.8 4.9 85

DN-9462 9-23 BA 62.0 25.9 12.1 3.2 11.7 13.1 14.8 19.2 sl sl 4.2 3.8 3.0 44

DN-9463 23-39 Bt1 65.5 20.9 13.6 15.2 17.2 15.4 7.9 9.8 sl sl 4.4 3.8 3.0 80

DN-9464 39-58 Bt2 58.7 20.2 21.1 11.2 15.6 13.5 13.4 5.0 scl coscl 4.9 4.2 4.2 49

DN-9465 58-100+ Bt3 50.1 18.3 31.6 18.4 12.1 9.1 4.6 5.9 scl sli.gscl 4.6 3.8 6.5 62

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 0.4 1.32 0.50 0.30 0.20 0.30 1.30 7.10 8.40 4.1 28.1 32 15 0.88

9-23 0.3 1.16 0.40 0.10 0.20 0.30 1.00 6.90 7.90 3.8 31.4 26 13 0.02

23-39 0.2 0.54 0.30 0.10 0.20 0.30 0.90 4.30 5.20 2.9 21.3 31 17 0.12

39-58 0.3 0.48 0.20 0.10 0.10 0.20 0.60 5.20 5.80 3.3 15.6 18 10 0.03

58-100+ 0.6 0.51 0.30 0.10 0.10 0.40 0.90 7.60 8.50 5.2 16.5 17 11 0.02

Surveyor: A. Pitayarak Reported by: W. Sirichuaychoo

Date: June 23, 1977 Date: Nov. 4, 1998
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Proposed by P. Vijarnsorn, 1969
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHOK KHAIN SERIES Field Symbol: Ko

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Khok Khain soils are formed from old alluvium of granite and occur on granitic terrain.
Elevation ranges from 20 to 40 m above mean sea level. Relief is level to nearly level. Slope
is less than 2 percent. The climate is Tropical Monsoon (Koppen 'Am'). Average annual air
temperature is from 26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000
millimerters.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be moderate and surface runoff is slow. Surface flooding from impounded rainwater up to
30 cm during the rainy season and ground water level seldom falls below 1.5 m.

Vegetation and Land Use: Mainly used for transplanted rice. Abandoned areas revert to grass and
low secondary shrubs.

Characteristic Profile Features: Khok Khain is a member of the fine-loamy, kaolinitic,
isohyperthermic Typic Kandiaquults (soil taxonomy). They are very deep soils and are
characterized by a gray or light brownish gray sandy loam surface or A horizon overlying
upper kandic B horizon is sandy loam or sandy clay loam is brownish gray and lower kandic
B horizon sandy clay loam is light gray or gray. They are mottled throughout with the
brownish colors. Coarse fraction is composed of angular quartz sand. Strongly acid to
moderately acid, reaction values range from 4.5 to 6.0.

Typifying Pedon: Khok Khain sandy loam - transplanted rice, Moo Ban Gubear Madao, Amphoe Yi-
ngo, Changwat Narathiwat, less 2 percent slopes, 10 to 30 cm flooding depth, shallow than
1 meter ground water depth.

Profile Code Number: S-71/17, described by F. J. Dent, 18 April 1969 (moist colors unless otherwise
stated).

Horizon Depth (cm) Description
Apg 0-10 Light brownish gray (10YR6/2) sandy loam; few fine mottles along roots;

moderate coarse subangular blocky structure; slightly hard, firm, slightly sticky
and slightly plastic; few fine discontinuous random inped and exped, simple
open tubular and interstitial pores; many fine and medium roots; very strongly
acid (field pH 5.0); clear smooth boundary.

Bg 10-21 Light gray (10YR7/1) sandy loam; many fine distinct yellowish brown (10YR5/8)
mottles; strong coarse subangular blocky structure; hard, very firm, slightly
sticky and slightly plastic; few fine discontinuous random inped and exped,
simple open tubular and interstitial pores; few fine roots; very strongly acid (field
pH 5.0); gradual smooth boundary.

Btg1 21-57 Light gray (10YR7/1) sandy clay loam; many medium distinct yellowish brown
(10YR5/6) mottles; moderate medium subangular blocky structure; slightly
hard, firm, sticky and plastic; few patchy thin cutan inped and exped; many fine
discontinuous random inped and exped, simple open tubular and interstitial
pores; few fine roots; strongly acid (field pH 5.5); gradual smooth boundary.

Btg2 57-100 Light gray (10YR7/1) sandy clay loam; many medium distinct yellowish brown
(10YR5/8) mottles; moderate medium subangular blocky structure; slightly
hard, firm, sticky and plastic; few patchy thin cutan inped and exped; common
fine interstitial and few fine tubular discontinuous random inped and exped,
simple open pores; strongly acid (field pH 5.5); gradual smooth boundary.
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Type Location:

Name of village, Ban Khok Khain, Amphoe Yi-ngo, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon sandy loam ranges from 10 to 20 cm in thickness and has 10YR
hues, values 5 or 6 and chromas 3 or 4. The structure is moderate coarse blocky. Strongly
acid to moderately acid, reaction values range from 5.0 to 6.0.

The kandic B horizon sandy clay loam (or sandy loam over sandy clay loam, > 35 percent
clay in control section) has 10YR hues, values 5 or 6 and chromas 3 or 4 over 10YR, 7.5YR
and 2.5YR hues, values  6 to 7 and chromas 2 or less. Structure of moderate medium blocky.
Strongly acid to moderately acid, reaction values range from 5.0 to 6.0.

Red mottles may occur in the deeper subsoil and few mica flakes may occur in the surface or
throughout the profile.

Similar Soil Series:

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults.

Su-ngai Kolok series (Gk): fine, kaolinitic, isohyperthermic Typic Endoaquults, sandy texture
subsoil.

Principal Associated Soils:

These include La Han, Thung Wa and Su-ngai Kolok series.

La Han series (Lh): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults, has
grayer color in subsoil and well drained.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults,
well drained and occur on higher positions.

ANALYSIS RESULTS  Profile code No.: S-71/17

      (oven dry basis) Soil series: Khok Khian series (Ko)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-862 0-10 Apg 51.2 34.8 14.0 l sl 4.4 3.8 0.2 6.2 46

P-863 10-21 Bg 67.4 15.6 17.0 sl sl 5.2 4.0 0.0 4.0 19

P-864 21-57 Btg1 66.1 8.4 25.5 scl scl 5.0 3.9 0.2 4.4 22

P-865 57-100 Btg2 65.6 7.4 27.0 scl scl 5.2 4.0 0.2 4.6 28

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 0.1 1.13 0.60 0.30 0.10 0.20 1.20 4.30 5.50 4.7 33.6 26 22 0.04

10-21 0.1 0.17 0.40 0.20 0.03 0.10 0.73 2.30 3.03 2.8 16.5 26 24 0.01

21-57 0.2 0.11 0.40 0.20 0.03 0.20 0.83 3.30 4.13 3.8 14.9 22 20 0.01

57-100 0.1 0.11 0.60 0.40 0.04 0.20 1.24 3.40 4.64 3.3 12.2 38 27 0.01

Surveyor: F. J. Dent Reported by: W. Sirichuaychoo

Date: April 18, 1969 Date: Nov. 7, 1998
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Proposed by S. Charoenpong, 1974
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KHOK KLOI SERIES Field Symbol: Koi

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Khok Kloi soils derived from granite or equivalent rocks (gneissic granite or granitic gneiss)
and occurred on granitic terrains. Relief is undulating to hilly with slopes ranging from 5 to 35
percent. Elevation is approximately from 20 to 60 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is above 2,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate to rapid and surface runoff is rapid to medium depending upon slope and
surface protection. Ground water level falls very deep, usually below 3 m throughout the
year.

Vegetation and Land Use: Originally, under Tropical Evergreen Forest, now many areas have been
cleared for para rubber, oil palm and fruit trees growing.

Characteristic Profile Features: The Khok Kloi series is a member of the fine, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a very dark brown or brown sandy loam surface or A horizon overlying a
yellowish brown grading to yellowish red medium to gravelly sandy clay loam over sandy
clay kandic B horizon. Gravelly horizons usually occur below 50 cm but within 1 meter from
the soil surface and consist mainly of quartz grains. Very strongly acid to strongly acid,
reaction values range from 5.0 to 5.5 in surface soil and very strongly acid, reaction values
range from 4.5 to 5.0 in subsoil.

Typifying Pedon: Khok Kloi sandy loam – para rubber plantation, from Ban Farang, Tambon Khok
Kloi, Amphoe Takua Thung, Changwat Phangnga, 35 m above mean sea level, 7 to 8
percent slopes (sheet name Ban Khok Kloi, sheet number 4635 I).

Profile Code Number: S-60/26, described by Anan Pittayarak, 9 January 1974 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-13 Brown to dark brown (7.5YR4/4) medium sandy loam; weak medium and

coarse granular structure; friable, slightly sticky and nonplastic; many very fine
and fine interstitial and common fine tubular pores; slightly acid (field pH 6.5);
clear smooth boundary.

Bw 13-26 Yellowish red (5YR4/8) coarse sandy loam; weak medium and coarse
subangular structure; friable, slightly sticky and nonplastic; common fine
interstitial and tubular pores; plentiful fine and few medium roots; moderately
acid (field pH 6.0); clear smooth boundary.

Bt1 26-51 Yellowish red (5YR4/8) coarse sandy clay; moderate medium and coarse
subangular structure; friable, slightly sticky and slightly plastic; common thin
clay film on ped faces; common fine interstitial and few fine tubular pores;
plentiful fine and few medium roots; moderately acid (field pH 6.0); gradual
smooth boundary.

Bt2 51-100 Red (2.5YR5/8) gravelly sandy clay; moderate fine and medium subangular
structure; friable, slightly sticky, slightly plastic; common thin clay film on ped
faces; common fine interstitial pores, few fine and medium tubular pores;
moderately acid (field pH 6.0).

Bt3 100-140 Red (2.5YR5/8) gravelly sandy clay.
Bt4 140-170 Red (2.5YR5/8) very gravelly sandy clay.
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Type Location:

Name of village and subdistrict, Ban Khok Kloi, Amphoe Takua Thung, Changwat Phangnga.

Range of Profile Features:

The surface or A horizon sandy loam or sandy clay loam, is 10 to 15 cm in thickness and has
10YR or 7.5YR hues, values 2 to 4, and chromas 3 or 4. Structure is moderate fine and
medium subangular blocky. Strongly acid to moderately acid, reaction values range from 5.0
to 6.0.

The kandic B horizon has 10YR or 7.5YR hues, values  5 or 6 and chromas  6 or 8 which
gradually grading to 5YR hues, values 4 or 5 and chromas 6 or 8. The reddish colors are
commonly present within 80 cm of the soil surface. Texture usually grades from medium to
coarse sandy clay loam or sandy clay to gravelly sandy clay or clay with discernible sand
fractions. Sand grains increase in size with depth. Gravels are composed mostly of angular
and subangular quartz grains. Very strongly acid to strongly acid, reaction values range from
4.5 to 5.5. Mottles of yellowish and reddish many occur in weathering zone of parent rock
which found below 1.5 m of the soil surface.

Similar Soil Series:

Thai Mueang series (Tim): fine, kaolinitic, isohyperthermic Typic Kandiudults, brownish colors.

Khuan Kalong series (Kkl): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, brownish
colors.

Principal Associated Soils:

These include Phuket, Thai Mueang and Phangnga series. They also occur as parts of Slope
Complex.

Phuket series (Pk): fine, kaolinitic, isohyperthermic Typic Kandiudults, no gravelly or slightly
gravelly subsoil.

Phangnga series (Pga): fine, kaolinitic, isohyperthermic Typic Kandiudults, brown color and
no gravelly or slightly gravelly subsoil.
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ANALYSIS RESULTS  Profile code No.: S-60/26

      (oven dry basis) Soil series: Khok Kloi series (Koi)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-170 0-13 Ap 83.0 10.0 7.0 sl m.sl 5.9 5.2 0.0 2.3 62

Pe-171 13-26 Bw 73.5 10.0 16.5 sl co.sl 5.4 4.5 0.3 2.3 50

Pe-172 26-51 Bt1 52.0 8.5 39.5 sc co.sc 5.6 4.4 0.0 2.6 76

Pe-173 51-100 Bt2 33.0 12.5 54.5 c gsc 5.8 4.3 0.0 2.3 96

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-13 0.4 1.09 1.00 0.80 0.10 0.20 2.10 3.20 5.30 2.6 37.1 81 40 0.10

13-26 1.0 0.89 0.20 0.20 0.10 0.10 0.60 5.10 5.70 2.8 17.0 21 11 0.06

26-51 0.9 0.66 0.20 0.20 0.20 0.10 0.70 6.60 7.30 4.2 10.6 17 10 0.03

51-100 2.0 0.55 0.30 0.20 0.20 0.20 0.90 8.20 9.10 4.4 8.1 20 10 0.03

Surveyor: A. Pitayarak Reported by: W. Sirichuaychoo

Date: Jan. 9, 1984 Date: Nov. 3, 1998
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Proposed by P. Pramojanee, 1972
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

KO YAI SERIES Field Symbol: Koy

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Ko Yai soils are lacustrine deposited and occurred on coastal plain or lacustrine beach.
Elevation ranges from 2 to 4 m above mean sea level. The relief is level. Slopes is less than
2 percent. The climate is Tropical Monsoon (Koppen 'Am'). Average annual air temperature
is from 26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be moderate and surface runoff is slow. The Flooding occurred mainly in the rainy season.

Vegetation and Land Use: Used almost exclusively for transplanted rice.

Characteristic Profile Features: Ko Yai series is a member of the coarse-silty, mixed, superactive,
nonacid, isohyperthermic Humic Endoaquepts (soil taxonomy, 2003). They are very deep
soils and are characterized by a very dark grayish brown silt loam surface or A horizon over
a light gray silt accompanying with yellowish and/or brownish mottles. Moderately acid to
slightly acid, reaction values range from 6.0 to 6.5.

Typifying Pedon: Ko Yai silt loam - paddy field, from Tambon Ko Yai, Amphoe Ranot, Changwat
Songkhla, 3 m above mean sea level, less than 2 percent slopes (sheet name Ban Sanam
Chai, sheet number 5033 I).

Profile Code Number: S-68/127, described by P. Pramojanee, 6 June 1972 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-19 Very dark grayish brown (10YR3/2) silt loam; moderate fine and medium

subangular blocky structure; friable, nonsticky and slightly plastic; common fine
and medium tubular and vesicular pores; plentiful fine and few coarse roots;
strongly acid (field pH 5.5); clear wavy boundary.

Bg1 19-40 Light gray (10YR7/2) silt; many brown (7.5YR5/2) band about 2 to 3 cm in
thickness; weak medium subangular blocky structure; friable, nonsticky and
nonplastic; many very fine tubular pores; plentiful fine and few coarse roots;
moderately acid (field pH 6.0); clear wavy boundary.

Bg2 40-65 Light gray (10YR7/2) silt; few fine distinct yellowish brown (10YR5/6) mottles;
many brown (7.5YR5/2) band of 2 to 3 cm in thickness; weak medium
subangular blocky structure; firm, nonsticky and nonplastic; common very fine
tubular pores; plentiful fine and few coarse roots; moderately acid (field pH 6.0);
clear wavy boundary.

Bg3 65-100 Light gray to very pale brown (10YR7/2-3) silt; many fine distinct yellowish
brown (10YR5/6) and strong brown (7.5YR5/6) mottles; weak medium
subangular blocky structure; firm, nonsticky and nonplastic; strongly acid (field
pH 5.5).

Type Location:

Name of subdistrict, Tambon Ko Yai, Amphoe Ranot, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon silt loam or silt ranges between 10 to 20 cm in thickness and has
10YR hues, values 3 or 4 and chromas 1 or 2. The structure is moderate fine and medium
subangular blocky. Very strongly acid to moderately acid reaction values range from 5.0 to
6.0.
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The cambic B horizon silt or silt loam, has 10YR or 7.5YR hues, values 6 or 7 and chromas 1
or 2 and also has mottles of brownish or yellowish color. Structure is massive to weak
medium subangular blocky. Strongly acid to neutral, reaction values range from 5.5 to 7.0.

Similar Soil Series:

Tak Bai series (Ta): fine-silty, mixed, semiactive, acid, isohyperthermic Typic Endoaquepts.

Principal Associated Soils:

These include Tak Bai series mainly. They occur on the same physiographic pattern.

      (oven dry basis) Soil series: Ko Yai series (Koy)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-735 0-19 Apg 1.5 83.5 15.0 sil sil 5.0 3.9 0.8 7.8 114

Pe-736 19-40 Bg1 1.0 96.0 3.0 si si 5.9 4.5 0.5 2.0 12

Pe-737 40-65 Bg2 12.0 87.0 1.0 si si 6.3 4.7 0.5 1.9 9

Pe-738 65-100 Bg3 0.5 94.5 5.0 si si 5.7 4.2 0.8 2.6 21

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-19 1.5 2.86 1.40 3.30 0.20 0.80 5.70 13.00 18.70 13.3 88.7 43 30 0.13

19-40 0.2 2.20 0.10 0.35 0.02 0.40 0.87 1.50 2.37 1.4 46.7 62 37 0.04

40-65 1.2 0.09 0.20 0.30 0.03 1.00 1.53 0.70 2.23 1.2 120.0 100 69 0.04

65-100 1.6 0.07 0.10 2.20 0.05 0.50 2.85 1.40 4.25 3.1 62.0 92 67 0.06

Surveyor: P. Pramojanee Reported by: W. Sirichuaychoo

Date: June 6, 1972 Date: Nov. 5, 1998
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Proposed by P. Vijarnsorn, 1973
Revised by :
P. Vijarnsorn andstaffs, 1988
W. Sirichuaychoo, 2004

KHLONG KHUT SERIES Field Symbol: Kut

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Khlong Khut soils are formed from alluvium and occurred on alluvial plain and higher of
coastal plains. Relief is level. Slopes is less than 1 percent. Elevation is less than 8 m above
mean sea level. The climate is Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest.
(Koppen 'Af'). Average annual precipitation is above 2,000 mm. Average annual air
temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be slow and surface runoff is slow. Ground water level lies within 1 meter almost the year
except during peak of dry season. Flooding commonly occurs in rainy season which is about
3 to 4 months a year.

Vegetation and Land Use: Originally, under Malaleuca Leucadendron mainly but now are cleared for
paddy rice.

Characteristic Profile Features: The Khlong Khut series is a member of the fine, kaolinitic,
isohyperthermic Kandic Plinthaquults (soil taxonomy, 2003).They are very deep soils and
are characterized by a thick black or very dark grayish brown fine sandy loam umbric
epipedon overlying a gray or light gray clay kandic B horizon. Mottles of yellowish, brownish
and reddish colors are present almost throughout the profile except in surface horizon.
Plinthite that forms a continuous phase or constitutes more than half of the soil matrix
occurs in lower kandic B but within 1.5 m from the soil surface. Very strongly acid, reaction
range from 4.5 to 5.0 in surface soil and very strongly acid to strongly acid, reaction range
from 5.0 to 5.5 in subsurface soil.

Typifying Pedon: Khlong Khut sandy loam - paddy field, Near Satun Military Airport, Ban Khlong Kut,
Amphoe Muang Changwat Satun, 6 m above mean sea level, less than 2 percent slopes,
1.30 m ground water depth (sheet number 5022 III NW).

Profile Code Number: S-67/60, described by P. Vijarnsorn, 6 March 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap1 0-14 Very dark gray (10YR3/1) sandy loam; moderate fine and medium granular

structure; hard, slightly sticky and slightly plastic; abundant fine and very fine
roots; strongly acid (field pH 5.5); diffuse smooth boundary.

Ap2 14-26 Very dark gray (10YR3/1) sandy loam; weak medium platty structure; firm,
slightly sticky and slightly plastic; few fine roots; strongly acid (field pH 5.5);
abrupt smooth boundary.

Btg 26-44 Light brownish gray (10YR6/2) clay; common fine distinct yellowish brown
(10YR5/6) mottles; weak coarse prismatic breaking to moderate medium and
coarse angular blocky structure; sticky and plastic; common thin clay coating on
ped faces; many thick organic matter coating in krotovinas; very strongly acid
(field pH 5.0); clear smooth boundary.

Btgv 44-140 Light gray to gray (10YR6/1) clay; many medium and coarse prominent red
(10R4/6, plinthite), common fine distinct yellowish brown (10YR5/8) and strong
brown (7.5YR5/8) mottles; moderate medium and coarse subangular blocky
structure; very firm, sticky and plastic; continuous moderately thick clay coating
on ped faces and moderately thick organic matter (10YR5/1, gray) coating in
krotovinas; plinthite composed more than 50% of the soil matrix. very strongly
acid (field pH 5.0); clear smooth boundary.
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BCgv 140-240 Mixed white (10YR8/1) and light gray to gray (10YR6/1) clay with gritty coarse
sand; common fine and medium distinct yellowish brown (10YR5/8) and weak
red (10R4/3, plinthite) mottles; sticky and plastic; many mica flakes; very
strongly acid (field pH 5.0).

Type Location:

Name of village, Ban Khlong Kut, Amphoe Muang, Changwat Satun.

Range of Profile Features:

The surface or A horizon or umbric epipedon sandy loam or sandy clay loam, is more than 25
cm in thickness and has 10YR or 7.5YR hues, values 2 or 3 and chromas 0 to 2. Texture of
loam or clay loam may occur. Structure is moderate fine and medium granular. Very strongly
acid, reaction values range from 4.5 to 5.0.

The kandic B horizon silty clay or silty clay loam over silty clay, has 10YR or 2.5Y hues,
values  6 or 7 and chromas  0 to 2, mottles of high chromas and values in 10YR to 5YR found
in common. Plinthite of reddish color (2.5YR, 10R 3-4/5-6) form as a continuous phase or
constitutes of more than half of soil matrix in the kandic B horizon. Very strongly acid, reaction
values range from 4.5 to 5.5.

Similar Soil Series:

Klaeng series (Kl): very-fine, kaolinitic, isohyperthermic Typic Plinthaquults, as an ochric
epipedon.

Satun series (Stu): coarse-loamy over clayey, kaolinitic, isohyperthermic Kandic Plinthaquults,
has a texture of medium or coarse sandy clay or clay with discernable coarse sand.

Principal Associated Soils:

These include Klaeng, Satun, Phatthalung and Bang Nara series.

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults.

ANALYSIS RESULTS  Profile code No.: S-67/60

      (oven dry basis) Soil series: Khlong Kut series (Kut)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1123 0-14 Ap1 52.5 44.0 3.5 sl sl 5.1 4.0 0.6 10.5 15

Pd-1124 14-26 Ap2 52.0 42.5 5.5 sl-l sl 4.6 3.8 0.3 2.6 18

Pd-1125 26-44 Btg 27.5 16.5 56.0 c c 4.8 3.7 0.6 1.2 15

Pd-1126 44-140 Btgv 15.0 29.5 55.5 c c 5.2 3.9 0.6 1.4 21

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-14 0.3 2.31 0.50 0.10 0.03 0.30 0.93 7.90 8.83 4.1 117.1 23 11 0.03

14-26 0.2 2.54 0.20 0.06 0.04 0.30 0.60 7.60 8.20 2.9 52.7 21 7 0.04

26-44 0.3 0.63 0.15 0.06 0.05 0.26 0.52 7.90 8.42 7.1 12.7 7 6 0.01

44-140 2.9 0.89 0.25 0.10 0.06 0.30 0.71 9.10 9.81 8.9 16.0 8 7 0.01

Surveyor: P. Vijarnsorn Reported by: W. Sirichuaychoo

Date: March 6, 1973 Date: Nov. 7, 1998
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Proposed by S. Charoenpong, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

LAM KAEN SERIES Field Symbol: Lam

Distribution: Occupies a small extent in Peninsular Thailand and some area in Southeast Coast of
Thailand.

Setting: Lam Kaen soils are formed from alluvium and occurred on alluvial plain and river levee. The
relief is nearly level to gently undulating. Slope ranges from 1 to 5 percent. Elevation is from
10 to 30 m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am') or
Tropical Rain Forest (Koppen 'Af'). Average annual precipitation is above 2,000 mm.
Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is slow. Ground water level is below 1 meter throughout the year.
Flooding commonly occur as a flash flood from the stream or river.

Vegetation and Land Use: Mostly used for fruit trees and para rubber growing. Also, vegetables are
grown in some parts.

Characteristic Profile Features: The Lam Kaen series is a member of the fine-silty, mixed,
semiactive, isohyperthermic Typic Haplohumults (soil taxonomy, 2003). They are very deep
soils and are characterized by a dark grayish brown or brown silt loam surface or A horizon
overlying a strong brown or yellowish brown silt loam to silty clay loam argillic B horizon.
These inturn overly a sandy loam or sandy horizon which commonly occurs below 80 cm but
within 1.5 m from the soil surface. Very strongly acid, reaction values range from 4.5 to 5.0
in the surface horizon and very strongly acid to strongly acid, reaction values range from 5.0
to 5.5 in subsoil.

Typifying Pedon: Lam Kaen silt loam – para rubber plantation, from Ban Lam Kaen, Amphoe Thai
Mueang, Changwat Phangnga, 4 m above mean sea level, 1 to 3 percent slopes (sheet
name Ban Thung Maphrao, sheet number 4636I).

Profile Code Number: S-60/17, described by S. Luangsirorat, 15 December 1973 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A1 0-14 Grayish brown (10YR5/2) silt loam; weak fine and medium granular structure;

friable, slightly sticky and slightly plastic; many very fine and medium and few
coarse roots; many visible mica flakes; strongly acid (field pH 5.5); clear
smooth boundary.

A2 14-24 Mixed dark grayish brown (10YR4/2) and light yellowish brown (10YR6/4) silt
loam; weak fine subangular blocky structure; friable, slightly sticky and slightly
plastic; common very fine and fine roots; many visible mica flakes; very strongly
acid (field pH 5.0); clear smooth boundary.

Bt1 24-73 Brownish yellow (10YR6/6) silty clay loam; weak fine and medium subangular
blocky structure; friable, sticky and plastic; patchy thin clay coating on ped
faces and along root channels; abundant very fine interstitial and tubular pores;
few very fine roots; many visible mica flakes; very strongly acid (field pH 5.0);
clear smooth boundary.

Bt2 73-96 Brownish yellow (10YR6/6) silty clay loam; weak fine and medium subangular
blocky structure; friable, sticky and plastic; patchy thin clay coating on ped
faces and along root channels; abundant very fine interstitial and tubular pores;
few very fine roots; many visible mica flakes; very strongly acid (field pH 5.0);
clear smooth boundary.
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C1 96-130 Light yellowish brown (10YR6/4) sandy loam; weak fine subangular blocky
structure; friable, slightly sticky and slightly plastic; few very fine and fine roots;
many visible mica flakes; very strongly acid (field pH 5.0); abrupt smooth
boundary.

C2 130-200 Light gray (2.5Y7/2) sand; common fine distinct yellowish brown (10YR5-6/6-8)
mottles; single grain; loose; nonsticky and nonplastic; saturated with water;
moderately acid (field pH 6.0).

Type Location:

Name of village, Ban Lam Kaen, Amphoe Thai Mueang, Changwat Phangnga.

Range of Profile Features:

The surface or A horizon silt loam or loam, is from 10 to 15 cm in thickness and has 10YR or
7.5YR hues, values  3 to 5 and chromas  2 to 4. Texture of fine sandy loam may occur.
Structure is weak and moderate fine subangular blocky. Very strongly acid to moderately
acid, reaction values range from 5.0 to 6.0.

The argillic B horizon silty clay loam, has 10YR or 7.5YR hues, values  5 to 6 and chromes  6
to 8. Structure is weak and moderate fine and medium subangular blocky. Very strongly acid
to moderately acid, reaction values range from 5.0 to 6.0.

The BC or C horizon at some depth between 80 to 150 cm from the soil surface, texture
become much lighter varying from sandy loam to sand. The soil color is commonly pale with
10YR or 2.5Y hues, values  6 or 7 and chromas 2 to 4. Structure is weak subangular blocky to
structureless. Very strongly acid to moderately acid, reaction values range from 5.O to 6.0.

Normally in agriculture area , low organic carbon content ( Typic Hapludults).

Similar Soil Series:

Rueso series (Ro): fine-silty, mixed, semiactive, isohyperthermic Typic Palehumults, has
more developed argillic B horizon down deeper than 150 cm of the soil surface.

Tha Khun series (Tkn): coarse-loamy, mixed, superactive, acid, isohyperthermic Typic
Udifluvents, stratified soils.

Principal Associated Soils:

These include Rueso series on higher position and Sai Buri series on lower position adjacent
to flood plain or low terrace.

Sai Buri series (Bu): fine-silty, kaolinitic, isohyperthermic Aquic Kandiudults.
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ANALYSIS RESULTS  Profile code No.: S-60/17

      (oven dry basis) Soil series: Lam Kaen series (Lam)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-28 0-14 A1 41.5 49.5 9.0 l sil 4.4 3.7 0.6 9.6 59

Pe-29 14-24 A2 45.5 42.0 12.5 l sil 5.0 4.1 0.6 5.6 64

Pe-30 24-73 Bt1 25.5 43.5 31.0 cl sicl 5.2 4.2 0.6 6.6 50

Pe-31 73-96 Bt2 19.5 51.0 29.5 sicl sicl 5.2 4.2 0.9 9.6 44

Pe-32 96-130 C1 39.0 40.0 21.0 l sl 5.2 4.2 0.3 8.3 29

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-14 6.6 3.78 0.50 0.40 0.20 0.20 1.30 16.50 17.80 13.2 146.7 10 7 0.17

14-24 6.4 2.23 0.20 0.20 0.20 0.20 0.80 11.50 12.30 7.3 58.4 11 7 0.03

24-73 2.2 1.07 0.30 0.20 0.10 0.20 0.80 11.60 12.40 7.2 23.2 11 6 0.01

73-96 0.3 1.18 0.10 0.10 0.10 0.20 0.50 10.60 11.10 7.1 24.1 7 5 0.01

96-130 1.6 0.50 0.10 0.10 0.10 0.20 0.50 7.80 8.30 5.4 25.7 9 6 0.02

Surveyor: S. Luangsirorat Reported by: W. Sirichuaychoo

Date: Dec. 15, 1973 Date: Nov. 24, 1998
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Proposed by P. Vijarnsorn, 1970
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

LANG SUAN SERIES Field Symbol: Lan

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Lang Suan soils derived from sandstone or equivalent rocks and occurred on denudation
surface. Relief is on nearly level to undulating. Slope ranges from 3 to 12 percent. Elevation
is approximately 20 to 60 m above mean sea level. The climate is Tropical Monsoon
(Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual air temperature is from
26 oC to 28oC. Average annual  precipitation is from 1,500 to 3,000 mm.

Drainage, Permeability and Surface runoff: Drainage is excessively drained with rapid, permeability
is estimated to be rapid and surface runoff is rapid, due to sloping. Water level below 1 meter
throughout the year.

Vegetation and Land Use: Originally, the areas are Tropical Evergreen Forest and Dry Evergreen
Forest. Parts have been cleared for coconut growing and for some upland crops such as
water melon and para rubber and oil palm. When abandoned, mostly revert to low shrubs
and tall grasses.

Characteristic Profile Features: Lang Suan series is a member of the isohyperthermic, coated Typic
Quartzipsamments (soil taxonomy, 2003). They are very deep sandy soils and are
characterized by a dark brown, grayish brown or brown loamy sand surface or A horizon
overlying a reddish yellow or strong brown loamy sand C horizon. Very strongly acid to
strongly acid, reaction range from 4.5 to 5.5.

Typifying Pedon: Lang Suan loamy sand, 1.2 km from Ban Nai to Don Sak road (right hand side
about 900 m), Ban Tha Kub, Tambon Pak Paek, Amphoe Don Sak Changwat Surat Thani,
60 m above mean sea level, 2 to 5 percent slopes (sheet number 4927 III, coordinate
753112).

Profile Code Number: research net work, described by W. Sirichuaychoo and S. Udomsri, 15 July
1996 (moist colors unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-10 Dark grayish brown (10YR4/2) loamy sand; weak fine subangular blocky

structure; very friable, nonsticky and nonplastic; common fine and medium
roots; slightly acid (field pH 6.5); abrupt smooth boundary.

C1 10-23 Yellowish brown (10YR5/6) loamy sand; weak fine subangular blocky structure;
very friable, nonsticky and nonplastic; common fine and medium roots;
moderately acid (field pH 6.0); gradual smooth boundary.

C2 23-40/50 Yellowish brown to light yellowish brown (10YR5-6/4) loamy sand; weak fine
subangular blocky structure; very friable, nonsticky and nonplastic; common
fine roots; moderately acid (field pH 6.0); gradual smooth boundary.

C3 40/50-84 Yellowish brown (10YR5/6) loamy sand; weak fine subangular blocky structure;
very friable, nonsticky and nonplastic; few fine roots; strongly acid (field pH
5.5); gradual smooth boundary.

C4 84-100 Yellowish brown (10YR5/6) loamy sand; weak fine subangular blocky structure;
very friable, nonsticky and nonplastic; strongly acid (field pH 5.5); clear smooth
boundary.

C5 100-135 Dark brown to brown (7.5YR4/4) loamy sand; weak fine subangular blocky
structure; very friable, nonsticky and nonplastic; strongly acid (field pH 5.5);
gradual smooth boundary.
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C6 135-160 Strong brown (7.5YR5/6) loamy sand; weak fine subangular blocky structure;
very friable, nonsticky and nonplastic; strongly acid (field pH 5.5); gradual,
smooth boundary.

Type Location:

Name of district, Amphoe Lang Suan, Changwat Chumphon.

Range of Profile Features:

The surface or A horizon loamy sandy, ranges from 8 to 15 cm in thickness and has 10YR or
7.5YR hues, values 4 to 5 and chromas 2 to 3. Texture of sandy loam may occur. Very
strongly acid to moderately acid, reaction values range from 5.0 to 6.0.

The C horizon loamy sand, has 7.5YR or 5YR hues, values 5 to 7 and chromas 6 to 8. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Bacho series (Bc): isohyperthermic, coated Typic Quartzipsamments, formed on beach ridges
or dune sand.

Sattahip series (Sh): isohyperthermic, coated Typic Quartzipsamments, derived from granite.

Principal Association Soils:

Lang Suan series are associated with Kho Hong, Na Thawi and Tha Sae series.

Kho Hong series (Kh): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults,10YR or
7.5YR hues.

Na Thawi series (Nat): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, 5YR
hues.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, 10YR  or
7.5YR hues.
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ANALYSIS RESULTS  Profile code No.: Research Net Work

      (oven dry basis) Soil series: Lang Suan series (Lan)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

401060 0-10 Ap 81.2 12.8 6.0 0.6 3.2 28.6 34.7 14.1 ls ls 5.1 4.7 3.9 30

401061 10-23 C1 80.2 16.8 3.0 0.3 2.7 29.9 34.6 12.7 ls ls 4.2 3.8 0.9 14

401062 23-40/50 C2 80.4 16.1 3.5 0.2 3.4 32.3 34.2 10.3 ls ls 4.0 3.7 0.5 18

401063 40/50-84 C3 79.6 15.9 4.5 0.2 2.5 15.8 38.8 22.3 ls ls 4.2 3.8 0.3 12

401064 80-100 C4 80.8 15.2 4.0 0.5 2.8 19.1 43.5 14.9 ls ls 4.5 3.9 0.1 9

401065 100-135 C5 78.3 17.2 4.5 0.9 3.6 18.2 40.2 15.4 ls ls 4.5 3.8 0.1 10

401066 135-160 C6 79.7 15.8 4.5 1.2 3.0 22.4 38.9 14.2 ls ls 4.7 3.9 0.2 12

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 0.59 0.70 0.40 0.10 0.20 1.40 1.20 2.60 1.6 26.7 88 54 3 1.58 0.001

10-23 0.27 0.20 0.10 0.10 0.20 0.60 1.40 2.00 0.9 30.0 67 30 1.5 0.86 0.001

23-40/50 0.12 0.20 0.10 0.10 0.20 0.60 1.10 1.70 0.8 22.9 75 35 1.5 0.90 0.001

40/50-84 0.09 0.20 0.10 0.10 0.20 0.60 1.20 1.80 0.8 17.8 75 33 1.7 1.07 0.001

80-100 0.04 0.20 <.0.05 0.10 0.20 0.50 0.70 1.20 0.5 12.5 100 42 1.2 0.71 0.001

100-135 0.05 0.40 0.10 0.10 0.20 0.80 0.90 1.70 0.9 20.0 89 47 2.1 1.25 0.001

135-160 0.03 0.20 <0.05 0.10 0.20 0.50 0.70 1.20 1.1 24.4 45 42 1.8 1.34 0.001

Surveyor: W. Sirichuaychoo Reported by: W.  Sirichuaychoo

Date: July 15, 1996 Date: Oct.  26, 1998
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Proposed by S. Charoenpong, 1973
Revised by :
P. Vijarnsorn and staffs, 1988.
W. Sirichuaychoo, 2004

LA-NGU SERIES Field Symbol: Lgu

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: La-ngu soils are formed from relatively old alluvium on low alluvial plain or higher of coastal
plain with limestone monadnocks standing near by. Relief is level. Slope is less than 1
percent. Elevation is approximately 8 to 15 m above mean sea level. The climate is Tropical
Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation
is above 2,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, permeability and surface runoff: Drainage is poorly drained, permeability is estimated to
be slow and surface runoff is slow. Ground water level is within 1 meter for most parts of the
year except 2 to 3 months during dry season. Irrigation or rain water is usually flooded
almost throughout the season of paddy growing which is about 3 to 4 months a year.

Vegetation and Land Use: Mostly used for paddy rice, where abandoned, grasses and Melaleuca
leucadendron are occupied.

Characteristic Profile Features: The La-ngu series is a member of the fine, mixed, isohyperthermic
Typic Tropaqualfs. They are very deep soils and are characterized by a dark gray or dark
grayish brown clay loam surface or A horizon overlying a gray or light gray clay argillic B
horizon. Mottles of brownish and yellowish occur throughout the soil profile. Secondary lime
concretion and soft manganese or iron oxides concretion are found in common within
subsoil. Moderately acid to slightly acid, reaction values range from 6.0 to 6.5 in the surface
and slightly alkaline to moderately alkaline, reaction values range from 7.5 to 8.0 in subsoil.

Typifying Pedon: La-ngu clay loam - paddy field, North of Ban Chai Khlong about 200 m, Ban Chai
Khlong, Tambon Phaya Kha, Amphoe Muang, Changwat Phatthalung, 10 m above mean
sea level, less than 2 percent slopes, 10 to 30 cm flooding depth, 1.25 m ground water
depth (sheet name Changwat Phatthalung, sheet number 5024 III, coordinate 218435).

Profile Code Number: S-66/66, described by K. Busayamanont and staffs, 15 June 1978 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
Apg 0-9 Gray (10YR5/1) clay loam; many fine distinct dark brown to brown (7.5YR4/4)

along roots channels and common fine distinct yellowish brown (10YR5/8)
mottles; weak fine subangular blocky structure; friable, sticky and plastic; many
fine and medium roots; neutral (field pH 7.0); clear, wavy boundary.

Btg1 9-25 Light gray to gray (10YR6/1) clay; many fine distinct yellowish brown (10YR5/6)
and common fine distinct dark yellowish brown (10YR4/6) mottles; moderate
medium subangular blocky structure; friable, sticky and plastic; patchy thin clay
coating on ped faces; many fine and few medium roots; moderately alkaline
(field pH 8.0); gradual smooth boundary.

Btg2 25-87 Light gray to gray (10YR6-7/1) clay; many medium distinct brownish yellow to
yellowish brown (10YR5-6/8) mottles; moderate medium and coarse
subangular blocky structure; friable, very sticky and very plastic; continuous
thick clay coating on ped faces and in pores; few fine roots; moderately alkaline
(field pH 8.0); gradual smooth boundary.

Btg3 87-130 Light gray (10YR7/1) clay; many medium distinct strong brown (7.5YR5/6-8)
mottles; moderate medium and coarse subangular blocky structure; friable,
very sticky and very plastic; continuous thick clay coating on ped faces and in
pores; few fine roots; few fine iron and manganese concretion; moderately
alkaline (field pH 8.0).
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Type Location:

Name of district, Amphoe La-ngu, Changwat Satun.

Range of Profile Features:

The surface or A horizon silty clay loam or clay loam, is 10 15 cm in thickness and has 10YR
hues, values 4 to 6 and chromas 1 or 2. Structure is moderate fine and medium subangular
blocky. Strongly acid to slightly acid, reaction values range from 5.5 to 6.5.

The argillic B horizon silty clay to clay, has 10YR or 2.5Y hues, values 6 or 7 and chromas 0
to 2. Structure is weak medium and coarse prismatic or blocky. Mottles of brownish and
yellowish are present in common. Reddish mottles may be found but a few. Neutral to
moderately alkaline, reaction values range from 7.0 to 8.0.

Similar Soil Series:

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults, base saturation is
less than 35 percent.

Principal Associated Soils:

These include Thung Kai series.

Thung Kai series (Tuk): clayey-skeletal, mixed, active, nonacid, isohyperthermic Aeric
Endoaquepts.

ANALYSIS RESULTS  Profile code No.: S-66/66

      (oven dry basis) Soil series: La-ngu series (Lgu)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

RA-12315 0-9 Apg 18.3 56.5 25.2 1.9 3.4 5.1 4.5 3.4 sil cl 4.7 4.0 20.4 68

RA-12316 9-25 Btg1 11.1 49.3 39.6 0.6 2.6 3.2 2.7 2.0 sicl c 6.3 5.3 4.6 41

RA-12317 25-87 Btg2 14.8 35.3 49.9 0.9 2.6 3.5 4.2 3.6 c c 6.9 5.9 3.0 33

RA-12318 87-130 Btg3 11.0 27.8 61.2 0.3 1.0 2.3 3.4 4.0 c c 6.8 5.6 2.5 56

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 1.4 1.72 5.20 0.50 0.10 0.30 6.10 5.20 11.30 7.4 29.4 82 54 0.49

9-25 1.7 0.86 7.40 0.70 0.10 0.40 8.60 2.40 11.00 8.5 21.5 100 78 0.25

25-87 2.2 0.26 8.80 1.00 0.10 0.40 10.30 1.70 12.00 10.5 21.0 98 86 0.21

87-130 3.3 0.12 14.20 1.90 0.10 0.60 16.80 2.80 19.60 16.7 27.3 100 86 0.39

Surveyor: K.  Busayamanont & staff Reported by: W. Sirichuaychoo

Date:June 15, 1978 Date: Nov. 5, 1998

Soil series: La-ngu series (Lgu)
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Proposed by S. Charoenphong, 1971
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

LA HAN SERIES Field Symbol: Lh

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coastal
of Thailand.

Setting: La Han soils derived from granite or equivalent rocks and occurred on granitic terrains. Relief
is nearly level to gently undulating. Slope ranges from 2 to 5 percent. Elevations ranges from
30 to 60 m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am'). Average
annual air temperature is 26oC. Average annual precipitation is 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium to rapid. Ground water level falls below 1.5 m
during the peak of dry season.

Vegetation and Land Use: Mainly used for para rubber, coconut and fruit trees. Some areas are in
low secondary shrubs.

Characteristic Profile Features: La Han series is a member of the fine-loamy, siliceous, subactive,
isohyperthermic Typic Paleudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark grayish brown or dark brown sandy loam A horizon overlying a light
brownish gray sandy clay loam subsurface of argillic B horizon. Coarse fraction is composed
of angular quartz sand. Strongly acid to moderately acid, reaction values range from 5.5 to
6.0.

Typifying Pedon: La Han sandy loam – para rubber and coconut, from Moo Ban La Han, Amphoe
Rueso, Changwat Narathiwat, 2 to 5 percent slopes.

Profile Code Number: S 71/4, described by F. J. Dent and S. Charoenpong, 18 December 1968
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-16 Dark grayish brown (10YR4/2) sandy loam; moderate medium subangular

blocky structure; friable, slightly sticky and slightly plastic; few tubular and many
interstitial pores; many fine and very fine roots; moderately acid (field pH 6.0);
gradual, smooth boundary.

Bw 16-32 Brown (10YR5/3) coarse sandy clay loam; moderate medium subangular
blocky structure; friable, slightly sticky and slightly plastic; few tubular and many
interstitial pores; few medium and many fine roots; moderately acid (field pH
6.0); gradual smooth boundary.

Bt1 32-60 Light brownish gray to pale brown (10YR6/2-3) coarse sandy clay loam; strong
medium subangular blocky structure; friable, slightly sticky and slightly plastic;
patchy thin cutans; many interstitial pores; strongly acid (field pH 5.5); diffuse
smooth boundary.

Bt2 60-100+ Light brownish gray to pale brown (10YR6/2-3) coarse sandy clay loam; strong
medium subangular blocky structure; friable, slightly sticky and slightly plastic;
patchy thin cutans; many interstitial pores; common medium, fine and very fine
roots; strongly acid (field pH 5.5).

Type Location:

Name of village, Ban La Han, Amphoe Rueso, Changwat Narathiwat.

Range of Profile Features:
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The A horizon sandy loam is 10 to 20 cm in thickness and has 10YR or 7.5YR hues, values 3
to 5 and chromas 1 or 2. The structure is moderate medium blocky. Moderately acid to slightly
acid, reaction values range from 6.0 to 6.5.

The argillic B horizon sandy clay loam (sandy clay may occurred in the deeper subsoil) and
has 10YR or 7.5YR hues, values 5 to 7 and chromas 1 to 3. The structure is moderate fine
blocky. Few visible mica flakes may occur through the profile. Strongly acid to moderately
acid, reaction values range from 5.5 to 6.0. in 10YR hue.

Similar Soil Series:

Huai Pong series (Hp): fine, kaolinitic, isohyperthermic Typic Kandiudults, has 10YR or 7.5YR
hues, values 5 to 6 and chromas 3 or 4 in the kandic horizon.

Khlong Nok Krathung series (Knk): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults,
brown colors.

Principal Associated Soils:

These include Thung Wa, Khok Khain and Su-ngai Padi series.

Khok Khain series (Ko): fine-loamy, kaolinitic, isohyperthermic Typic Kandiaquults, formed in
lower positions and used for paddy rice.

Su-ngai Padi series (Pi): fine-loamy, siliceous, subactive, isohyperthermic Aeric Paleaquults,
lower positions.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults,
formed in higher positions, solum contains a coarse fraction which increases in size with
depth.

ANALYSIS RESULTS  Profile code No.: S-71/4

      (oven dry basis) Soil series: La Harn series (Lh)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-102 0-16 Ap 76.8 8.5 14.7 sl sl 5.1 4.1 0.0 5.3 31

P-103 16-32 Bw 70.2 7.8 22.0 scl coscl 4.9 4.0 0.0 4.0 16

P-104 32-60 Bt1 73.1 7.4 19.5 sl-scl coscl 4.9 4.0 0.0 5.6 13

P-105 60-100 Bt2 72.5 7.3 20.2 scl coscl 4.9 4.0 0.0 7.4 10

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-16 0.7 0.73 0.20 0.20 0.05 0.20 0.65 4.10 4.75 3.3 22.4 20 14 0.01

16-32 0.3 0.23 0.20 0.20 0.02 0.20 0.62 3.90 4.52 3.4 15.5 18 14 0.00

32-60 0.4 0.13 0.20 0.20 <.02 0.20 0.60 3.50 4.10 3.2 16.4 19 15 0.00

60-100 0.7 0.15 0.30 0.10 <.02 0.20 0.60 3.30 3.90 3.7 18.3 16 15 0.01

Surveyor: F. J. Dent & S. Charorenpong Reported by: W. Sirichuaychoo

Date: Dec. 18, 1968 Date: Nov. 4, 1998

Soil series: Lahan series (Lh)
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Proposed by F. J. Dent , 1966
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

LAMPHU LA SERIES Field Symbol: Ll

Distribution: Occupies a  small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Lamphu La soils are formed from alluvium and occurred on the alluvial plain (alluvial
terrace). The elevation ranges from 20 to 60 m above mean sea level. Relief is gently
undulating to undulating. Slope ranges from 2 to 12 percent. The climate is Tropical
Monsoon (Koppen 'Am'). Average annual air temperature is from 26 oC to 28oC. Average
annual precipitation is from 1,500 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is rapid. Ground water level is below 1 meter throughout the
year.

Vegetation and Land Use: Originally under Tropical Evergreen Forest. Now largely planted in para
rubber, oil palm and variety of fruit crops. Abandoned areas revert to thick secondary
vegetation.

Characteristic Profile Features: Lamphu La series is a member of the fine, mixed, semiactive,
isohyperthermic Typic Palehumults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown or dark yellowish brown clay loam surface or A horizon
overlying a strong brown clay argillic B horizon. Very strongly strongly acid, reaction values
range from 4.5 to 5.5.

Typifying Pedon: Lamphu La clay loam - para rubber plantation, 2 km from Petchakasem road (12th

km), Moo Ban Thieng Som Poi, Tambon Lamo, Amphoe Muang Changwat Trang, 35 m
above mean sea level, 2 to 3 percent slopes (sheet name Changwat Trang, sheet number
4933 IV, coordinate 375813).

Profile Code Number: S-65/58, described by Chanin Pintip, 24 May 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-11 Yellowish brown (10YR5/4) clay loam; moderate fine and medium subangular

blocky structure; firm, sticky and plastic; common fine and medium tubular
pores, common medium interstitial pores; few fine and medium roots;
moderately acid (field pH 6.0); clear smooth boundary.

Bt1 11-28 Yellowish brown (10YR5/6) clay loam; moderate medium and fine subangular
blocky structure; firm, sticky and plastic; common thin cutan on ped faces and
in pores; few fine and medium tubular pores, few medium interstitial pores; few
fine and medium roots; moderately acid (field pH 6.0); clear smooth boundary.

Bt2 28-42 Yellowish brown (10YR5/8) clay; moderate medium and fine subangular blocky
structure; firm, sticky and plastic; common moderately thick cutan on ped faces
and in pores; common fine and medium tubular pores; very few very fine and
fine roots; strongly acid (field pH 5.5); clear smooth boundary.

Bt3 42-100 Strong brown (7.5YR5/6) clay; moderate medium and fine subangular blocky
structure; firm, sticky, plastic; continuous moderately thick cutan on ped faces
and in pores; common fine and medium tubular pores; very few very fine and
fine roots; strongly acid (field pH 5.5).

Type Location:

Name of village, Ban Lamphu La, Amphoe Muang, Changwat Trang.
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Range of Profile Features:

The surface or A horizon loam or clay loam, ranges between 10 to 20 cm in thickness and
has 10YR hues, values  3 to 5 and chromas  2 to 4. Structure is moderate fine and medium
subangular blocky. Granular structure may occur in the uppermost layer. Very strongly acid to
strongly acid, reaction values range from 5.0 to 5.5.

The argillic B horizon clay, has 7.5YR hue, values  5 or 6 and chromas  6 to 8. Structure is
moderate medium and coarse blocky. Texture may be clay loam and gravels of quartz and
ironstone nodules may occur in the deeper subsoil (below 80 cm). Very strongly acid to
strongly acid, reaction values range from 5.0 to 5.5.

Remark: Normally in agriculture area, low organic carbon content ( Typic Paleudults).

Similar Soil Series:

Rueso series (Ro): fine-silty, mixed, semiactive, isohyperthermic Typic Palehumults.

Pak Chan series (Pac): very-fine, kaolinitic isohyperthermic Typic Palehumults.

Krabi series (Kbi): fine, kaolinitic isohyperthermic Typic Kandiudults.

Principal Associated Soils:

 These include Rueso and Krabi series.

ANALYSIS RESULTS  Profile code No.: S-65/58

      (oven dry basis) Soil series: Lamphu La series (Ll)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-833 0-11 A 11.0 68.0 21.0 sil cl 4.8 4.0 0.9 6.2 210

Pd-834 11-28 Bt1 8.0 59.5 32.5 sicl cl 4.9 4.0 0.5 1.1 137

Pd-835 28-42 Bt2 7.5 52.0 40.5 sicl c 5.1 3.9 0.5 0.6 99

Pd-836 42-100 Bt3 5.5 40.0 54.5 sic-c c 5.5 4.4 0.5 3.7 123

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-11 6.0 3.23 1.40 1.20 0.40 0.10 3.10 19.10 22.20 11.5 54.8 27 14 0.20

11-28 4.5 2.65 0.60 0.50 0.30 0.10 1.50 18.30 19.80 12.0 36.9 13 8 0.05

28-42 2.2 1.23 0.30 0.40 0.10 0.10 0.90 17.60 18.50 11.3 27.9 8 5 0.02

42-100 2.3 1.84 0.30 0.36 0.20 0.20 1.06 18.40 19.46 14.5 26.6 7 5 0.02

Surveyor: C.  Pintip Reported by: W. Sirichuaychoo

Date: May 24, 1973 Date: Nov. 24, 1998
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Proposed C. Changprai, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

MAKHAM SERIES Field Symbol: Mak

Distribution: Occupies a small extent in the areas of Southeast Coast of Thailand.

Setting: Makham soils are development from alluvium and occurred on alluvial plain. Relief is level to
nearly level. Slopes are 2 percent or less. Elevation is from 20 m to 30 m above mean sea
level. The climate is Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from
2,000 to 3,400 mm. Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
rapid over slow and surface runoff is slow. Ground water level is within 1.5 m of the surface
almost the year.

Vegetation and Land Use: mainly low open dipterocarp and short grass with scattered bushes and
shrubs.

Characteristic Profile Features: The Makham series is a member of the coarse-loamy over clayey,
siliceous over kaolinitic, subactive, nonacid, isohyperthermic Fluvaquentic Eutrudepts (soil
taxonomy, 2003). They are very deep soils and are characterized by a dark grayish brown or
dark brown fine sandy loam surface or Ap or A1 horizon overlying a very pale brown, pink or
pinkish gray loamy sand A2 horizon which inturn overlies a pinkish gray or white clay or sandy
clay 2B horizon. Mottles of strong brown, yellowish brown and/or yellowish red occur
throughout the profile. Strongly acid to moderately acid, reaction values range from 5.5 to 6.0
at the surface and slightly acid to moderately alkaline, reaction values range from 6.5 to 8.0 in
the subsoil.

Typifying Pedon: Makham  sandy loam - low open dipterocarp forest, from near by Ban Pa-Yat,
Amphoe Makham, Changwat Chanthaburi, 20 m above mean sea level, less than 2 percent
slopes (sheet number 5449 III).

Profile Code Number: SE-17/22, described by S. Kitiyarak and C. Chaengprai, 17 January 1973
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
A1 0-10 Dark brown to brown (7.5YR4/2) sandy loam; common fine distinct yellowish

red (5YR5/6) mottled along roots channels; weak coarse subangular blocky
structure; slightly firm, slightly sticky and slightly plastic; common fine interstitial
and few fine tubular pores; many fine and medium roots; strongly acid (field pH
5.5); clear slightly wavy boundary.

A2 10-22 Grayish brown (10YR5/2) and pinkish gray (7.5YR6/2) sandy loam; many fine
distinct strong brown (7.5YR5/6) and yellowish red (5YR5/6) mottled along
roots channels; weak coarse subangular blocky structure; slightly firm, slightly
sticky and slightly plastic; few fine interstitial and tubular pores; common fine,
medium and few coarse roots; moderately acid (field pH 6.0); clear smooth
boundary.

AE 22-40 Very pale brown (10YR7/3) sandy loam; common fine distinct strong brown
(7.5YR5/6) and yellowish red (5YR5/6) mottled along roots channels; weak
coarse subangular blocky structure; friable, nonsticky and nonplastic; common
fine and medium interstitial pores, few very fine and fine tubular pores; many
fine, few medium and coarse roots; few fine scattered subrounded iron nodules;
slightly acid (field pH 6.5); gradual smooth boundary.

E 40-60 Pinkish gray to pink (5YR7/2-3) loamy sand; common medium and few fine
distinct strong brown (7.5YR5/6) and yellowish red (5YR5/6) mottled; very weak
coarse subangular blocky structure; friable, nonsticky and nonplastic; common
very fine and fine interstitial pores, few very fine and fine tubular pores; few fine
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roots; few fine and medium subrounded iron nodules; neutral (field pH 7.0);
abrupt smooth boundary.

2Bg 60-100 White (10YR8/1) clay loamy; abundant coarse distinct strong brown (7.5YR5/6)
and common medium yellowish red (5YR5/6) mottled; moderate coarse
subangular and granular blocky structure; extremely firm, sticky and plastic;
many fine and medium interstitial pores, common fine and few medium tubular
pores; few fine roots; common fine and few medium subrounded iron nodules;
neutral (field pH 7.0).

Type Location:

 Name of district, Amphoe Makham, Changwat Chanthaburi.

Range of Profile Features:

The surface or Al or Ap horizon sandy loam, is from 10 to 25 cm in thickness and has 10YR
or 7.5YR hues, values  3 to 5 and chromas  2 to 4. Texture of loamy fine sand may occur.
Structure is very weak medium subangular blocky. Very strongly acid to moderately acid,
reaction values range from 5.0 to 6.0.

The subsoil A2 horizon sandy loam or sandy clay loam, has 5YR, 7.5YR or 10YR hues,
values  5 to 7 and chromas  2 to 4. Structure is weak fine or medium blocky. Very strongly
acid to neutral, reaction values range from 5.0 to 7.0.

The 2Bg horizon sandy clay loam or clay loam, has 10YR or 7.5YR hues, values  6 to 8 and
chromas 2 or less. Structure is moderate and weak medium and coarse blocky. Texture of
sandy clay may occur. Moderately acid to moderately alkaline, reaction values range from 6.0
to 8.0.

Similar Soil Series:

Principal Associated Soils:

ANALYSIS RESULTS  Profile code No.: SE-17/22

      (oven dry basis) Soil series: Makham series (Mak)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1877 0-10 A1 59.5 35.5 5.0 sl sl 4.1 3.8 1.0 1.9 32

Pd-1878 10-22 A2 70.0 24.5 5.5 sl sl 4.4 4.0 0.7 1.6 24

Pd-1879 22-40 AE 61.0 31.5 7.5 sl sl 4.6 4.0 0.3 1.9 21

Pd-1880 40-60 E 81.0 15.0 4.0 ls ls 6.0 4.5 0.7 1.6 18

Pd-1881 60-100 2Bg 35.0 25.5 39.5 cl cl 6.6 5.8 0.3 1.6 32

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 0.4 1.45 0.20 0.10 0.05 0.20 0.55 9.20 9.75 2.6 52.0 21 6 0.31

10-22 0.1 0.69 0.20 0.06 0.04 0.30 0.60 0.40 1.00 1.1 20.0 55 60 0.09

22-40 0.5 0.46 0.20 0.06 0.02 0.30 0.58 1.10 1.68 1.3 17.3 45 35 0.07

40-60 0.7 0.13 0.20 0.05 0.05 0.20 0.50 0.40 0.90 0.3 7.5 100 56 0.02

60-100 2.0 0.35 5.40 2.10 0.10 0.50 8.10 1.60 9.70 8.8 22.3 92 84 0.20

Surveyor: S. Kitiyarak & C. Chaengprai Reported by: W. Sirichuaychoo

Date: Jan. 17, 1973 Date: Nov. 5, 1998
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Proposed by P. Vijarnsorn, 1974
Revision by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

MAI KHAO SERIES Field Symbol: Mik

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Mai Khao soils are formed from beach deposits on old beach ridges or dune sand along sea
shore. Relief is nearly level to gently undulating with slopes ranging from 1 to 5 percent.
Elevation ranges from 3 to 10 m above mean sea level. The climate is Tropical Monsoon
(Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation is above
2,000 mm. Mean annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat excessively to excessively
drained, permeability is estimated to be rapid and surface runoff is slow to medium. Ground
water level falls below 1.5 m throughout the year.

Vegetation and Land Use: Mainly used for settlement and coconut growing. Where abandoned
reverts to low secondary shrubs and grasses.

Characteristic Profile Features: The Mai Khao series is a member of the isohyperthermic, coated
Typic Quartzipsamments (soil taxonomy, 2003). They are very deep sandy soils and are
characterized by a very dark grayish brown or brown sandy surface or A horizon overlying a
reddish brown grading to yellowish red sandy C horizon. Strongly acid to moderately acid,
reaction values range from 5.5 to 6.0 throughout the profile.

Typifying Pedon: Mai Khao sand, coconut plantation, from Ban Suan Maphrao, Tambon Mai Khao,
Amphoe Thalang, Changwat Phuket, 5 m above mean sea level, 2 to 3 percent slopes,
(sheet name Amphoe Thalang, sheet number 4635 II).

Profile Code Number: S-63/33, described by Somsak Luangsirorat, 5 December 1974 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-16 Very dark grayish brown (10YR3/2) sand; single grains; loose, nonsticky and

nonplastic; plentiful very fine and fine roots; strongly acid (field pH 5.5); clear
smooth boundary.

AC 16-24 Dark yellowish brown (10YR3/4) sand; single grains; loose, nonsticky and
nonplastic; plentiful very fine and medium roots; strongly acid (field pH 5.5);
clear smooth boundary.

C1 24-56 Brown to reddish brown (5-7.5YR4/4) sand; single grains; loose, nonsticky and
nonplastic; few very fine and medium roots; very strongly acid (field pH 5.0);
clear smooth boundary.

C2 56-120 Yellowish red (5YR4/6) sand; single grains; loose, nonsticky, nonplastic; few
very fine and medium roots; very strongly acid (field pH 5.0).

Type Location:

Name of subdistrict, Tambon Mai Khao, Amphoe Thalang, Changwat Phuket.

Range of Profile Features:

The surface or A horizon is 10 to 15 cm in thickness and has 10YR or 7.5YR hues, values 3
or 4 and chromas 1 or 2. Texture of sandy loam may occur. Structure is weak fine subangular
blocky or loose (single grain). Very strongly acid to strongly acid, reaction values range from
4.5 to 5.5.

The C horizon has 5YR hues, values 4 or 5 and chromas 3 or 4 and gradual grading to
chromas  6 or 8 of the same hues and values. The 2.5YR hues, values 4 or 5 and chromas 6
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or 8 may be found in the lower C horizon. There is no observable aggregation as called single
grain. Very strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Bacho series (Bc): isohyperthermic, coated Typic Quartzipsamments, has higher hues (10YR
or 7.5YR) in subsoil.

Rayong series (Ry): isohyperthermic, uncoated Typic Quartzipsamments, has much lighter
color in subsoil.

Principal Associated Soils:

These may include Bacho series on the same beach ridge.

ANALYSIS RESULTS  Profile code No.: S-63/33

      (oven dry basis) Soil series: Mai Khao series (Mik)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pf-195 0-16 A 95.5 0.5 4.0 s s 4.9 4.2 5.5 15

Pf-196 16-24 AC 94.0 2.0 4.0 s s 4.9 4.2 2.6 9

Pf-197 24-56 C1 96.5 0.0 3.5 s s 5.5 4.4 3.0 9

Pf-198 56-120 C2 95.0 1.5 3.5 s s 5.3 4.4 6.9 9

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-16 2.9 0.65 0.04 0.60 0.30 0.05 0.20 1.15 3.80 4.95 2.9 72.5 40 23 0.11

16-24 0.3 0.38 0.02 0.40 0.10 0.03 0.20 0.73 2.20 2.93 1.8 45.0 41 25 0.01

24-56 2.3 0.29 0.01 0.90 0.20 0.03 0.20 1.33 3.70 5.03 1.8 51.4 74 26 0.03

56-120 0.6 0.72 0.04 0.30 0.10 0.02 0.20 0.62 6.60 7.22 3.0 85.7 21 9 0.01

Surveyor: S. Luangsirorat Reported by: W.  Sirichuaychoo

Date: Dec. 5, 1974 Date: Oct. .26, 1998
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Proposed by P. Vijarnsorn, 1982
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

MUNOH SERIES Field Symbol: Mu

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Munoh soils are marine clay sediment and occurred on coastal plain (the marginal land of
swampy areas and swampy areas after artificially drained for agricultural used until very
shallow organic soil material, 5 to 10 cm thick). Relief is level. Slope is less than 1 percent.
Elevation is less than 5 m above mean sea level. The climate is Tropical Rain Forest
(Koppen 'Af'). Average annual precipitation is from 2,500 to 3,000 mm. Mean annual air
temperature is from 26 oC to 28oC.

Drainage. Permeability and Surface Runoff: Drainage is poorly drained, permeability is moderately
slow and surface runoff is slow. Ground water level about 70 to 100 cm below the soil
surface in dry season.

Vegetation and Land Use: paddy field, grasses and sedges.

Characteristic Profile Features: Munoh series is a member of the fine, mixed, semiactive, acid,
isohyperthermic Sulfic Endoaquepts (soil taxonomy). They are very deep soils and are
characterized by mixed black, very dark gray and/or gray loam surface or A horizon
overlying gray or light gray clay with jarosite mottles between 50 to 100 cm from surface of
cambic B horizon and brownish mottles over marine greenish clay C horizon within 100 cm.
Extremely acid to very strongly acid, reaction values range from 3.5 to 5.0.

Typifying Pedon: Munoh series loam - paddy field, from Experimental field in Pikunthong Center,
Amphoe Muang, Changwat Narathiwat. Second International Soils Management
Workshop*, less than 5 m above mean sea level, 20 to 50 cm flooding depth, shallower
than 1 meter ground water depth.

Profile Code Pedon: No. 2, described by Pisoot Vijarnsorn (moist colors unless otherwise stated).

HorizonDepth (cm) Description
Ap 0-18 Mixed black (10YR2/1) and dark brown (10YR4/3) loam; humusify; weak

granular structure; sticky and plastic; many fine roots; many charcoal
fragments; strongly react with α-dipyridyl but not bentizine; extremely acid (pH
3.8); clear wavy boundary.

Bg1 18-37 Mixed light gray (10YR6/1) light brownish gray (10YR6/2) yellowish brown
(10YR5/6) and dark gray (10YR4/1-2) silty clay loam; prismatic structure; sticky
and plastic; many fine and medium roots; common fine mica flakes; organic
matter coating along cracks; strongly react with α-dipyridyl but not bentizine;
extremely acid (pH 3.7); clear wavy boundary.

Bg2 37-63 Brown (7.5YR5/2-4) clay loam to silty clay loam; indicating buried A, few yellow
(2.5Y7/6) jarosite mottles and common fine strong brown (7.5YR5/6) mottles
along roots channels; weak coarse and very coarse prismatic structure; sticky
and plastic; patchy very dark gray (7.5YR3/0) organic matter (leaf fossil);
strongly react with α dipyridyl but not bentizine; extremely acid (pH 3.6); clear
wavy boundary.

Bg3 63-80 Mixed dark grayish brown (10YR4/2) and olive gray (5Y4/2) very ripening clay
loam (silty clay loam); many yellow (2.5Y7/6) jarosite mottles patchy along root;
massive and weak very coarse prismatic structure; sticky and plastic; many fine
and medium brown (7.5YR4/4) roots, partially decayed; some sand pocket;
strongly react with α-dipyridyl but not bentizine; extremely acid (pH 3.6); clear
irregular boundary.
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Cg1 80-110 Mixed dark gray (5Y4/1) and olive gray (5Y4/2) half ripe silty clay loam;
massive; sticky and plastic; many fine and medium roots, partially decayed;
many fine mica flakes; strongly react with α- dipyridyl but not bentizine;
extremely acid (pH 3.6); clear irregular boundary.

Cg2 110-150 Mixed dark gray (5Y4/1) and olive gray (5Y4/2) unripe (half ripe) silty loam;
massive; sticky, plastic; many fine and medium roots, partially decayed; many
fine mica flakes; strongly reduced, strongly react with α-dipyridyl but not
bentizine; strongly acid (pH 5.1).

Remark: This profile is Second International Soil Management Workshop.

Type Location:

The name of Village, Ban Munoh, Amphoe Tak Bai, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon loam, silt loam to clay loam ranges from 10 to 20 cm in thickness
and has 10YR  hues, values 2 to 4  and chromas 1 to 3. Extremely acid to strongly acid,
reaction values range from 4.0 to 5.5.

The upper Bg horizon is 10YR or 7.5YR  hues, values 5 to 6  and chromas 1 to 2  with
brownish and yellowish mottles. Extremely acid to very strongly acid, reaction values range
from 4.0 to 4.5. The lower Bg horizon is occurred about 50 to 100 cm with has properties the
same as the upper Bg horizon but has straw yellow mottles (jarosite) in the horizon.

The C horizon is occurred between 50 to 100 cm, has 5Y or GY colored. This horizon is
marine clay with high sulfur content (sulfidic material  occurred within 150 cm).

Similar Soil Series:

Ra-ngae series (Ra): fine, mixed, superactive, acid, isohyperthermic Sulfic Endoaquepts, not
have jarosite mottles  but have sulfidic material within 100 cm from the surface.

Thon Sai series (Ts): fine-loamy, mixed, semiactive, acid, isohyperthermic Sulfic
Endoaquepts, not have jarosite mottles but have sulfidic material within 100 cm from the
surface.

Principal Associated Soils:

The Munoh series is associated with Ra-ngae, Kab Daeng and Narathiwat series. Munoh
series occurred higher position than Ra-ngae, Kab Daeng and Narathiwat series.

Kab Daeng series (Kd): loamy, mixed superactive, dysic, isohyperthermic Terric Sulfihemists,
organic soil materials 40 to 100 cm thick from the soil surface.

Narathiwat series (Nw): dysic, isohyperthermic Typic Haplofibrists, organic soil materials more
than 100 cm thick from the soil surface.
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ANALYSIS RESULTS  Profile code No.: No.2 (Workshop)

      (oven dry basis) Soil series: Munoh series (Mu)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

0-18 Apg 10.4 75.4 14.2 sil l 4.3 4.1 68.5 101

18-37 Bg1 28.5 38.7 32.8 cl sicl 4.0 3.6 7.3 40

37-63 Bg2 24.7 33.2 42.1 c cl-sicl 3.8 3.5 8.4 46

63-80 Bg3 21.7 37.2 41.1 c ripe-cl 3.0 2.8 10.0 25

80-110 Cg1 20.8 52.3 26.9 sil half ripe-sicl 2.4 2.4 15.1 12

110-150 Cg2 31.7 43.0 25.3 cl unripe-sil 2.6 2.3 18.2 16

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-18 11.1 4.90 0.95 0.30 1.50 0.30 1.00 3.10 32.90 36.00 34.3 241.5 9 9 0.55

18-37 2.0 1.25 0.04 1.00 1.10 0.10 0.30 2.50 10.20 12.70 7.7 23.5 32 20 0.21

37-63 2.5 1.85 0.05 0.80 1.30 0.10 0.40 2.60 12.60 15.20 8.8 20.9 30 17 0.83

63-80 4.0 3.55 0.08 1.30 1.90 0.06 0.50 3.76 25.90 29.66 13.9 33.8 27 13 2.05

80-110 6.2 5.30 0.10 0.90 4.20 0.03 0.10 5.23 40.40 45.63 13.3 49.4 39 11 6.12

110-150 4.9 4.95 0.09 1.90 5.40 0.03 0.20 7.53 34.60 42.13 13.0 51.4 58 18 0.52

Surveyor: Pisoot Vijarnsorn Reported by: W. Sirichuaychoo

Date: Date:Nov. 3, 1998
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Proposed by S. Luangsirorat, 1972
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

NA THAWI SERIES Field Symbol: Nat

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Na Thawi soils derived from sandstone or coarse grain clastic rocks and occurred on
denudation surface. Elevation ranges from 20 to 60 m above mean sea level. Relief is gently
undulating to undulating. Slope ranges from 3 to 8 percent. The climate is Tropical Monsoon
(Koppen 'Am'). Average annual precipitation is from 1,800 to 3,000 mm. Average annual air
temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is rapid.

Vegetation and Land Use: Originally under Tropical Evergreen Forest. Now almost exclusively used
for para rubber, oil palm and fruit trees growing.

Characteristic Profile Features: Na Thawi series is a member of the coarse-loamy, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a very dark gray to dark grayish brown sandy loam surface or A horizon
overlying a strong brown or reddish yellow sandy loam upper kandic B horizon. Below these
horizon is a yellowish red or reddish yellow sandy loam lower kandic B horizon. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

Typifying Pedon: Na Thawi sandy loam - para rubber plantation, Ban Pa Yang, Amphoe Hat Yai
Changwat Songkhla, 6 to 8 percent slopes.

Profile Code Number: S-68/14, described by Lek Moncharoen and staffs, 23 November 1970 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-11 Brown to dark brown (7.5YR4/4) sandy loam; weak very fine and fine

subangular blocky structure; very friable, nonsticky and nonplastic; many very
fine and fine interstitial pores and common fine tubular pores; many fine and
few medium roots; strongly acid (field pH 5.5); clear smooth boundary.

Bw 11-26 Strong brown (7.5YR5/6) sandy loam; moderate fine and medium subangular
blocky structure; friable, nonsticky and nonplastic; iron oxide coated on sand
grains and bridge about 10-20%; common very fine and fine interstitial pores,
few fine tubular pores; many fine roots; very strongly acid (field pH 5.0); gradual
smooth boundary.

Bt1 26-80 Yellowish red to strong brown (5-7.5YR5/8) sandy loam to sandy clay loam;
moderate medium subangular blocky structure; friable, slightly sticky and
nonplastic; patchy thin cutan on ped faces and continuous thin cutan along
roots channels; common very fine interstitial and few fine tubular pores;
common fine and few medium roots; very strongly acid (field pH 5.0); gradual
smooth boundary.

Bt2 80-110 Yellowish red (5YR5/8) sandy clay loam; moderate medium subangular blocky
structure; friable, slightly sticky and slightly plastic; patchy thin cutan on ped
faces and continuous thin cutan along roots channels; many fine interstitial and
common medium tubular pores; few fine roots; very strongly acid (field pH 5.0);
gradual smooth boundary.

Bt3 110-160 Red to yellowish red (2.5-5YR5/8) sandy clay loam; moderate medium
subangular blocky structure; friable, slightly sticky and slightly plastic; patchy
thin cutan on ped faces and continuous thin cutan along roots channels; many
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fine interstitial and common medium tubular pores; common medium roots;
very strongly acid (field pH 5.0).

Type location:

Name of district, Amphoe Na Thawi, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon loamy sand or sandy loam, has 5 to 15 cm in thickness and has
10YR or 7.5YR hues, values  3 or 4 and  chromas  2 or 4. The structure is weak fine
subangular blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5
(determined in laboratory).

The upper kandic B horizon sandy loam, is approximately below 20 cm of the soil surface and
has 7.5YR hues, values  5 or 6 and chromas  6 or 8. Texture is sandy loam and gradually
increase in clay content up to sandy clay loam. The structure is weak fine and medium
subangular blocky.

The lower kandic B sandy loam or sandy clay loam  has 7.5YR and grading gradually to 5YR
hues, values  5 or 6 and chromas  6 or 8. This reddish color usually occurs below 50 cm but
within 1 meter of the soil surface. The structure is weak fine and medium subangular blocky.
Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Sadao series (Sd): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, redder in
color throughout the soil profile.

Khlong Thom series (Km): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, heavier
in texture throughout the soil profile almost the same in soil color (fine-loamy).

Principal Associated Soil:

These include Kho Hong, Sadao, Tha Sae and Khlong Thom series.

Kho Hong series (Kh): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, brownish
colors (7.5YR or 10YR 5-6/6-8).

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, brownish
colors (7.5YR or 10YR 5-6/6-8).
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ANALYSIS RESULTS  Profile code No.: S-68/14

      (oven dry basis) Soil series: Na Thawi series (Nat)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pb-240 0-11 Ap 76.5 16.5 7.0 sl sl 4.5 4.1 5.6 24

Pb-241 11-26 Bw 75.5 11.5 13.0 sl sl 4.9 4.2 4.8 27

Pb-242 26-80 Bt1 75.0 12.5 12.5 sl sl-scl 4.9 4.5 5.0 21

Pb-243 80-110 Bt2 72.0 13.5 14.5 sl scl 5.0 4.1 4.5 21

Pb-244 110-160 Bt3 73.0 12.5 14.5 sl scl 4.9 4.2 4.1 15

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-11 0.4 0.62 0.30 0.10 0.10 0.10 0.60 2.90 3.50 2.6 37.1 23 17 0.04

11-26 0.2 0.12 0.10 0.00 0.10 0.10 0.30 2.00 2.30 1.6 12.3 19 13 0.02

26-80 0.1 0.15 0.20 0.00 0.10 0.10 0.40 1.60 2.00 1.5 12.0 27 20 0.01

80-110 0.3 0.09 0.20 0.00 0.10 0.10 0.40 1.30 1.70 1.4 9.7 29 24 0.01

110-160 0.2 0.20 0.20 0.00 0.04 0.10 0.34 1.40 1.74 1.3 9.0 26 20 0.01

Surveyor: L. Moncharoen & staff Reported by: W. Sirichuaychoo

Date: Nov. 23, 1970 Date: Nov. 3, 1998
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Proposed by C.Changprai and staffs,
1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

NONG BON SERIES Field Symbol: Nb

Distribution: Occupies small to moderate extent in the areas of Southeast Coast Thailand.

Setting: Nong Bon soils are formed from basalt and occurred on basaltic terrain. Relief is nearly level
to undulating. Slope ranges from 1 to 12 percent. Elevation ranges from 20 to 40 m above
mean sea level. The climate is Tropical Monsoon (Koppen 'Am'). Average annual
precipitation is from 2,000 to 3,400 mm. Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is rapid and
surface runoff is slow to medium. Ground water level falls below 2 m throughout the year.

Vegetation and Land Use: Natural vegetation is a Tropical Evergreen Forest. Parts have been
cleared for upland crop cultivation such as pineapple, cotton, papaya, corn and fruit trees.

Characteristic Profile Features: The Nong Bon series is a member of the fine, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown or dark grayish brown silty clay or clay surface or A horizon
overlying a brown or dark brown clay or silt clay kandic B horizon. Reaction is moderately
acid to neutral, reaction values range from 6.0 to 7.0 at the surface layer and very strongly
acid to moderately acid, reaction values range from 5.0 to 6.0 in the subsoil.

Typifying Pedon: The Nong Bon clay loam - Tropical Evergreen Forest, from an area near Ban Siwi,
King Amphoe Buao Rai, Changwat Chanthaburi, 30 m above mean sea level, 2 to 5 percent
slopes. (sheet number 5448 I)

Profile Code Number: SE-18/14, described by C. Chaengprai and S. Kitiyarak, 28 May 1973 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-15 Brown to dark brown (7.5YR4/4) clay loam; moderate fine and medium

subangular blocky structure and fine granular structure at the upper most of the
horizon; friable, slightly sticky and slightly plastic; many fine interstitial pores,
common fine and medium tubular pores; many fine, common medium and few
coarse roots; moderately acid (field pH 6.0); gradual smooth boundary.

Bw 15-65 Brown to dark brown (7.5YR4/4) clay loam; weak coarse subangular blocky
structure; friable, sticky and slightly plastic; many fine interstitial and common
fine tubular pores; few fine and medium roots; strongly acid (field pH 5.5);
diffuse smooth boundary.

Bt1 65-120 Reddish brown to dark brown (5-7.5YR4/4) clay; weak coarse subangular
blocky structure; friable, sticky and slightly plastic; thin patchy clay coating on
ped faces; many fine interstitial and common fine tubular pores; few fine and
medium roots; very strongly acid (field pH 5.5); diffuse smooth boundary.

Bt2 120-150 Reddish brown to dark brown (5-7.5YR4/4) clay; weak coarse subangular
blocky structure; friable, sticky and slightly plastic; thin patchy clay coating on
ped faces; many fine interstitial and common fine tubular pores; few fine and
medium roots; very strongly acid (field pH 5.0).

Type Location:

Name of subdistrict, Tambon Nong Bon, Amphoe Bo Rai, Changwat Trat.
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Range of Profile Features:

The surface or A horizon clay loam or clay is from 10 to 20 cm in thickness and has 7.5YR or
10YR hues, values 3 to 5 and chromas 2 to 4. Structure is moderate fine and medium blocky
and granular. Textures of silty clay loam may occur. Moderately acid to neutral, reaction
values range from 6.0 to 7.0.

The kandic B horizon has 7.5YR hues, values 4 or 5 and chromas 4 or 3. Structure is weak
meduim and coarse blocky. Very strongly acid to moderately acid, reaction values range from
5.0 to 6.0.

Similar Soil Series:

Tha Mai series (Ti): fine, kaolinitic, isohyperthermic Typic Hapludox, redder color in the
subsoil.

Chok Chai series (Ci): very-fine, kaolinitic, isohyperthermic Rhodic Kandiustox, redder color in
the subsoil and has an ustic moisture regime.

Principal Associated Soils:

These include Tha Mai series.

ANALYSIS RESULTS  Profile code No.: SE-18/14

      (oven dry basis) Soil series: Nong Bon series (Nb)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1950 0-15 A 19.5 64.5 16.0 sil cl 4.4 4.0 1.6 84.4 129

Pd-1951 15-65 Bw 17.5 48.0 34.5 sicl cl 5.1 4.8 2.0 91.2 38

Pd-1952 65-100 Bt1 13.0 34.5 52.5 c c 5.8 5.0 0.8 89.4 27

Pd-1953 100-150 Bt2 10.0 24.0 66.0 c c 5.6 4.9 1.3 69.2 24

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-15 1.5 5.11 1.10 1.10 0.30 0.10 2.60 34.00 36.60 17.8 111.3 15 7 1.48

15-65 4.8 2.34 0.20 0.20 0.10 0.30 0.80 27.20 28.00 9.4 27.2 9 3 0.07

65-100 1.8 0.81 0.30 0.20 0.10 0.40 1.00 21.00 22.00 7.5 14.3 13 5 0.03

100-150 2.3 0.36 0.20 0.20 0.04 0.30 0.74 19.30 20.04 6.5 9.8 11 4 0.03

Surveyor: C. Caengprai & S. Kitiyarak Reported by: W. Sirichuaychoo

Date: May 28, 1973 Date: Nov. 6, 1998
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Proposed by F.J. Dent,1966
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

NAM KRACHAI SERIES Field Symbol: Ni

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast coast of
Thailand.

Setting: Nam Krachai soils are formed from alluvium and occurred on alluvial fan. Relief is nearly
level to gently undulating. Slope ranges from 1 to 5 percent. Elevation ranges from 20 to 30
m above mean sea level. The climate is Tropical Monsoon (Koppen 'Aw'). Average air
temperature is from 26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
estimated to be moderate and surface runoff is medium. The ground water level is below 1.5
m during the peak of dry season. Surface flooding may occur during the rainy season for 2 to
3 weeks.

Vegetation and Land Use: Mainly planted in para rubber, coconut and variety of fruits including
durian. When abandoned revert to low secondary shrubs, grasses and bamboo.

Characteristic Profile Features: Nam Krachai series is a member of the coarse-loamy, mixed,
semiactive, isohyperthermic Typic Plinthaquults (soil taxonomy, 2003). They are very deep
soils and are characterized by a dark gray or grayish brown sandy loam surface or A horizon
overlying a yellowish brown or pale brown sandy loam argillic B horizon. Yellowish brown
and/or brownish yellow mottles occur in the surface and subsurface horizon, strong brown
and/or reddish yellow in the upper argillic B horizon and red (plinthite) more than 50 percent
in the lower argillic B horizon. Very strongly acid to moderately acid, reaction values range
from 5.0 to 6.0.

Typifying Pedon: Nam Krachai sandy loam - coconut, bamboo, palm and orange, Ban Khlong Sa,
Tambon Tha Utae, Amphoe Kanchanadit Changwat Surat Thani, less than 2 percent
slopes.

Profile Code Number: S-61/39, described by Prasat Rimchala, 29 March 1976 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-9 Grayish brown (10YR5/2) fine sandy loam; weak fine subangular blocky

structure; friable, nonsticky and nonplastic; many fine and few medium and
coarse roots; strongly acid (field pH 5.5); gradual smooth boundary.

BAg 9-26 Light brownish gray to light gray (10YR6-7/2) fine sandy loam; many medium
prominent reddish yellow (7.5YR6/6) mottles; weak fine to medium subangular
blocky structure; slightly hard, friable, nonsticky and nonplastic; common fine
and few medium roots; strongly acid (field pH 5.5); gradual smooth boundary.

Btg 26-50 Light brownish gray to light gray (10YR6-7/2) sandy loam; many coarse
prominent reddish yellow (7.5YR6/6) mottles; moderate medium subangular
blocky structure; slightly hard, friable, nonsticky and nonplastic; patchy thin clay
coating on ped faces; few fine and few medium roots; strongly acid (field pH
5.5); clear smooth boundary.

Btgv1 50-74 Light brownish gray (10YR6/2) sandy clay loam; common medium prominent
dark red (2.5YR3/6) and strong brown (7.5YR5/6) mottles; moderate medium
subangular blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; broken moderately thick clay coating on ped faces; plinthite more than
10 –20 % by volume of the soil matrix; few fine and few medium roots; very
strongly acid (field pH 5.0); clear smooth boundary.

Btgv2 74-110 Gray to light gray (10YR5-6/1) sandy clay loam; many coarse prominent red to
yellowish red (2.5-5YR5/6) mottles; moderate medium to coarse subangular
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blocky structure; hard, firm, sticky and slightly plastic; continuous thick clay
coating on ped faces; plinthite more than 50% by volume of the soil matrix or
continuous phase; few fine and medium roots; very strongly acid (field pH 5.0).

Type Location:

Name of village, Ban Nam Krachai, Tambon Nam Noi, Amphoe Muang, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon is between 10 to 20 cm thick and has 10YR hues, values  4 to 6 and
chromas  1 to 3. The structure is weak fine and medium blocky. Very strongly acid to
moderately acid, reaction values range from 5.0 to 6.0.

The argillic B horizon sandy clay loam with an average of clay in the control section not more
than 18 percent, has 10YR to 7.5YR hues, values 6 to 8 and chromas 1 to 3. These soils are
mottled of strong brown and yellowish brown red or dusky red (plinthite) more than 50 percent
of the matrix  within 150 cm or continuous phase from the soil surface. The blocky structure
becomes moderate expressed and varies from fine and medium in size. Few iron-manganese
nodules may occur in the deeper subsoil. Very strongly acid to moderately acid, reaction
values range from 5.0 to 6.0.

Similar Soil Series:

Kho Hong series (Kh): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults, well
drainage.

Visai series (Vi): fine-loamy, mixed, semiactive, isohyperthermic Typic Plinthaquults.

Principal Associated Soils:

These include Kho Hong and Visai series.

ANALYSIS RESULTS  Profile code No.: S-61/39

      (oven dry basis) Soil series: Nam Krachai series (Ni)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pg-458 0-9 Apg 59.0 39.0 2.0 sl fsl 4.7 3.7 0.6 10.0 78

Pg-459 9-26 BAg 52.3 38.7 9.0 sl fsl 4.8 3.7 0.3 2.5 36

Pg-460 26-50 Btg 52.4 36.1 11.5 sl sl 5.2 3.8 0.0 2.3 29

Pg-461 50-74 Btgv1 52.8 32.7 14.5 sl scl 5.2 3.7 0.6 2.3 29

Pg-462 74-110 Btgv2 39.4 31.6 29.0 cl scl 5.6 3.5 0.6 2.2 49

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 0.6 1.69 0.19 0.40 0.40 0.20 1.20 2.20 2.80 5.00 5.0 250.0 44 44 0.12

9-26 1.6 0.43 0.06 0.20 0.20 0.10 0.40 0.90 3.80 4.70 3.0 33.3 30 19 0.04

26-50 1.0 0.18 0.04 0.20 0.10 0.10 0.60 1.00 3.10 4.10 2.7 23.5 37 24 0.00

50-74 0.7 0.19 0.03 0.20 0.10 0.10 0.30 0.70 5.40 6.10 4.8 33.1 15 11 0.01

74-110 1.8 0.12 0.04 0.20 0.30 0.10 0.90 1.50 9.60 11.10 9.3 32.1 16 14 0.04

Surveyor: P Rimchala Reported by: W. Sirichuaychoo

Date: March 29, 1976 Date: Nov. 19, 1998
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Proposed S. Charoenpong, 1970
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

NONG KHLA SERIES Field Symbol: Nok

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Nong Khla soils derived from fine grain clastic rock namely mudstone, shale, phyllite or
equivalent rocks and occurred on denudation surface. Relief is gently undulating to
undulating. Elevation  ranges from 30 to 80 m above sea level. Slope ranges from 2 to 12
percent. The climate is Tropical Rain Forest (Koppen 'Af') or Tropical Monsoon (Koppen
'Am'). Average annual precipitation is 3,000 mm. Average annual air temperature is from 26
oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is rapid, due to sloping.

Vegetation and Land Use: Some areas are still under Tropical Evergreen Forest, but many areas
have been cleared for para rubber, oil palm and fruit trees plantation. Also, some area have
been changed to the gravel pits which used for road subgrade material.

Characteristic Profile Features: Nong Khla series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). There are very shallow soils to
ironstones and are characterized by dark reddish brown clay loam surface or A horizon
overlying a dark red or red very gravelly clay kandic B horizon. Gravels composed of loose
ironstones of various sizes (diameter between 2 to 7.5 cm) but rounded boulder of
consolidated ironstones are also found in the soil profile at deeper depth. Weathering
shales, phyllites or mudstones usually occur at approximately below 3 to 6 m of the soil
surface.

Typifying Pedon: Nong Khla clay loam - para rubber plantation, Ban Suan, Amphoe Ao Luek,
Changwat Krabi, 40 m above mean sea level, 3 to 5 percent slopes (sheet name Ban Kuan
Hin, sheet number 4735 I).

Profile Code Number: S-64/23, described by Piboon Pramojanee, 14 December 1973 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-13 Dark brown to brown (7.5YR4/4) clay loam; moderate medium to coarse

subangular blocky structure; friable, slightly sticky and slightly plastic; many fine
roots; few fine to medium concretion of ironstone or shale; very strongly acid
(field pH 5.0); clear smooth boundary.

BA 13-26/30 Yellowish red (5YR5/6-8) gravelly clay loam; friable, sticky and plastic; common
patchy cutan in pores; many very fine to fine tubular pores; few fine and
medium roots; gravels composed of ironstones or shale about 40% by volume
of the soil matrix; very strongly acid (field pH 5.0); gradual wavy boundary.

Btc1 26/30-47/49 Red (2.5YR5/8) gravelly clay loam to clay; slightly firm, sticky and plastic;
moderately thick cutan in pores; few fine tubular pores; few fine roots; gravels
composed of ironstones or shale about 40-50% by volume of the soil matrix;
very strongly acid (field pH 4.5); clear smooth boundary.

Btc2 47/49-100 Red (2.5YR5/8) gravelly clay; sticky, plastic; moderately thick cutan in pores;
few fine tubular pores; few very fine roots; gravels composed of ironstones or
shale about 40% by volume of the soil matrix; very strongly acid (field pH 4.5).

Type Location:

Name of village, Ban Nong Khla, Amphoe Tha Sae, Changwat Chumphon.
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Range of Profile Features:

The surface or A horizon loam to clay or gravelly loam to gravelly clay, ranges between 5 to
15 cm in thickness and has 5YR or 2.5YR hues, values 3 or 4, and chromas 3 or 4. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The kandic B horizon  very gravelly clay, and has 2.5YR or 10R hues, values 3 to 5 and
chromas  6 or 8. Very strongly acid to moderately acid, reaction values range from 5.o to 6.0.
The soil structure of the solum is difficult to define due to the presence of ironstones.

Similar Soil Series:

Khlong Chak series (Kc): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandihumults, has
a yellowish red argillic B horizon otherwise is the same.

Trang series (Tng): fine, kaolinitic, isohyperthermic Typic Kandihumults, almost the same
except gravelly layers occur below 50 cm but within 1 meter of the soil surface.

Trat series (Td): fine, kaolinitic, isohyperthermic Typic Kandiudults.

Principal Associated Soils:

These include Trang, Khlong Chak and Trat series. All of these soils have ironstone layers at
different depth due to the wavy topography of ironstone boundary. Also, Nong Khla series
may found in association with Ao Luek series if there are limestone monadnocks occur on the
area.

ANALYSIS RESULTS  Profile code No.: S-64/23

      (oven dry basis) Soil series: Nong Khla series (Nok)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-332 0-13 A 54.0 24.5 21.5 scl cl 5.2 4.4 0.0 3.0 88

Pe-333 13-26/30 BA 38.5 19.5 42.0 c gcl 5.7 4.4 0.3 2.3 35

Pe-334 30-47/49 Btc1 14.0 8.0 78.0 c gcl-c 5.7 4.4 0.0 2.0 21

Pe-335 49-100 Btc2 16.0 8.0 76.0 c gc 6.1 4.6 0.6 1.9 29

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-13 1.8 2.25 0.40 0.40 0.20 0.20 1.20 9.50 10.70 6.0 27.9 20 11 0.32

13-26/30 1.8 1.22 0.14 0.16 0.06 0.20 0.56 8.20 8.76 3.6 8.6 16 6 0.05

30-47/49 2.5 0.73 0.20 0.10 0.05 0.20 0.55 9.60 10.15 4.2 5.4 13 5 0.03

49-100 2.9 0.37 0.20 0.15 0.05 0.20 0.60 8.50 9.10 4.3 5.7 14 7 0.03

Surveyor: P. Pramojanee Reported by: W. Sirichuaychoo

Date: Dec. 14, 1973 Date: Oct. 26, 1998
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Proposed by P. Vijarnsorn, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

NA THAM SERIES Field Symbols: Ntm

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Na Tham soils are formed from alluvium over fine grain clastic rocks (shale and phyllite) and
occurred on alluvial fan. Relief is gently undulating to undulating with slopes ranging from 2
to 12 percent. Elevation ranges from 15 to 40 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is above 2,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Runoff: Drainage is well to moderately well drained, permeability is
estimated to be moderate and surface runoff is medium. Ground water level lies below 1.5 m
throughout the year.

Vegetation and Land Use: Mainly used for para rubber. Some parts are planted to fruit trees.

Characteristic Profile Features: The Na Tham series is a member of the fine-loamy, mixed,
semiactive, isohyperthermic Typic (Aquic) Plinthudults (soil taxonomy, 2003). They are
moderately deep soils to ironstones  and are characterized by a very dark grayish brown or
dark brown fine sandy loam surface or A horizon overlying a strong brown or yellowish
brown fine sandy clay loam upper argillic B horizon. These in turn overly a mixed brownish
very gravelly  sandy clay loam (very gravelly clay loam) lower argillic B horizon which is
underlain by a mottled clay or clay loam accompanying with plinthite of more than half of the
soil matrix. Gravels are mainly composed of ironstones which may include rounded or
subrounded rock pebbles. Reddish and grayish mottles are present in common throughout
the argillic B horizon. Very strongly acid to strongly acid, reaction values, range from 5.0 to
5.5 in surface soil and very strongly acid, reaction values range from 4.5 to 5.0 in subsoil.

Typifying Pedon: Na Tham fine sandy loam - para rubber, oil palm plantation, from Ban Na Tham,
Tambon Khlong Teng, Amphoe Muang, Changwat Trang, 10 m above mean sea level, 3
percent slopes (sheet name Changwat Trang, sheet number 4933 IV).

Profile Code Number: S-65/25, described by P. Vijarnsorn, 23 January 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-8/11 Dark brown (10YR3-4/3) fine sandy loam; moderate medium and coarse

subangular blocky structure; firm, nonsticky and nonplastic; few fine tubular
pores; many fine roots; strongly acid (field pH 5.5); clear wavy boundary.

BA 8/11-25 Yellowish brown (10YR5/8) fine sandy loam; moderate fine and medium
subangular blocky structure; firm, nonsticky and nonplastic; patchy organic
matter coating on ped faces; few very fine tubular pores; common fine and few
medium roots; very strongly acid (field pH 5.0); clear smooth boundary.

Bt1 25-52 Mixed strong brown (7.5YR5/8) and brownish yellow (10YR6/6) sandy clay
loam; common fine and medium distinct yellowish red (5YR4/6) mottles;
moderate medium subangular blocky structure; firm, sticky and plastic; patchy
thin clay coating on ped faces; common fine tubular pores; few fine roots; very
strongly acid (field pH 5.0); gradual smooth boundary.

Bt2 52-74 Mixed strong brown (7.5YR5/8) and brownish yellow (10YR6/6) clay loam;
many medium distinct yellowish red (5YR4/6) mottles; moderate medium
subangular blocky structure; firm, sticky and plastic; broken thick clay coating
along roots channels, common moderate thick cutan on ped faces and few
thick organic matter coating; common fine and few fine tubular pores; very
strongly acid (field pH 5.0); clear smooth boundary.
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Bcgv 74-120 Mixed yellowish brown (10YR5/6) light gray (10YR7/2) red (10R4/8) and
yellowish red (5YR5/8) very gravelly clay; gravels composed of iron stones
diameter up to 1.0 cm, rounded sandstone's which iron coating diameter about
3-4 cm; very strongly acid (field pH 5.0).

BCgv1 120-150 Mixed light gray (10YR7/2) dark yellowish brown (10YR4/6) and yellowish
brown (10YR5/8) clay loam; plinthite more than 50% of the matrix; very strongly
acid (field pH 5.0).

BCgv2 150-220 Mixed light gray (10YR7/2) weak red (10R4/4) and dark red (10R3/6) clay;
moderately thick clay coating on ped faces and few thick organic matter
coating; plinthite more than 50% of the soil matrix; very strongly acid (field pH
5.0).

Remarks: below 150 cm  from the soil surface is reduction zone.

Type Location:

Name is village, Ban Na Tham, Tambon Khlong Teng, Amphoe Muang Changwat Trang.

Range of Profile Features:

The surface or A horizon sandy loam, is 10 to 15 cm in thickness and has 10YR or 7.5YR
hues, values 3 or 4 and chromas 2 to 4. Texture of loam may also occur. Structure is weak
and moderate fine subangular blocky. Very strongly acid to strongly acid, reaction values
range from 5.0 to 5.5.

The argillic B horizon has 10YR or 7.5YR hues, values 5 or 6 and chromas 4, 6 or 8. The
horizon of gravelly fine sandy clay loam or gravelly clay loam is commonly present at some
depth between 75 to 100 cm of the soil surface. Mottles are in 5YR or 2.5YR hues, values 4
or 5 and chromas 6 or 8 and may be mixed with grayish mottles. Very strongly acid to strongly
acid, reaction values range from 4.5 to 5.5.

The BC or C horizon usually occurs at some depth between 90 to 150 cm from the surface
and has 10YR hue, values 6 or 7 and chromas 1 to 2. Reddish mottles or plinthite are
prominent in this horizon. Structure is massive or weak medium  blocky. Very strongly acid,
reaction values range from 4.5 to 5.0.

Similar Soil Series:

Pak Khom series (Pkm): fine-loamy, mixed, semiactive, isohyperthermic Typic (Aquic)
Plinthudults, no gravelly horizon within the profile.

Principal Associated Soils:

These commonly include Pak Khom and Tha Sae series.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, commonly
occur in the higher position of well drained sites.
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ANALYSIS RESULTS  Profile code No.: S-65/25

      (oven dry basis) Soil series: Na Tham series (Ntm)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-148 0-8/11 A 58.0 33.0 9.0 sl fsl 5.3 4.2 0.3 2.3 53

Pd-149 8/11-25 BA 56.5 32.5 11.0 sl fsl 4.7 3.6 0.3 2.3 29

Pd-150 25-52 Bt1 50.0 29.5 20.5 l scl 5.7 3.8 0.0 1.1 12

Pd-151 52-74 Bt2 45.5 27.5 27.0 l cl 5.6 4.0 0.0 1.7 15

Pd-152 74-120 Bcgv 46.5 25.5 28.0 scl-cl vgc 5.8 4.5 0.0 1.2 18

Pd-153 120-150 BCgv1 38.5 30.0 31.5 cl cl 5.6 3.9 0.0 1.1 14

Pd-154 150-220 BCgv2 25.5 30.0 44.5 c c 5.5 4.8 0.0 1.4 108

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-8/11 0.3 3.18 1.40 0.74 0.10 0.20 2.44 7.10 9.54 6.9 76.7 35 26 0.07

8/11-25 0.9 2.96 0.20 0.20 0.04 0.10 0.54 7.70 8.24 6.3 57.3 9 7 0.02

25-52 1.9 0.49 0.20 0.20 0.10 0.50 1.00 9.10 10.10 7.9 38.5 13 10 0.01

52-74 1.7 0.43 0.10 0.20 0.10 0.20 0.60 11.00 11.60 9.7 35.9 6 5 0.01

74-120 2.3 0.32 0.30 0.20 0.10 0.40 1.00 11.20 12.20 10.5 37.5 10 8 0.01

120-150 2.2 0.25 0.67 0.46 0.10 0.50 1.73 11.20 12.93 12.5 39.7 14 13 0.02

150-220 3.0 0.38 1.50 0.90 0.30 0.50 3.20 15.70 18.90 20.0 44.9 16 17 0.04

Surveyor: P. Vijarnsorn Reported by: W. Sirichuaychoo

Date: Jan. 23, 1973 Date: Nov. 4, 1998
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Proposed by  S. Charoenpong, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

NA THON SERIES Field Symbol: Ntn

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Na Thon soils derived from fine grain clastic rocks namely shale, phyllite or equivalent rocks
and occurred on  denudation surface. Relief is undulating to rolling. Slope ranges from 5 to
20 percent. Elevation ranges from 30 to 100 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is 2,000 mm Average annual air temperature is from  26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium or rapid depending upon slope. Ground water
level falls very deep, below 2 m throughout the year.

Vegetation and Land Use: Originally under Tropical Evergreen Forest, now many parts were cleared
and planted to para rubber oil palm and fruit trees.

Characteristic Profile Features: The Na Thon series is a member of the fine, mixed, semiactive,
isohyperthermic Typic Haplohumults. They are moderately deep soils to bed rocks and are
characterized by a dark brown or brown clay loam surface or A horizon overlying a strong
brown and/or yellowish brown clay loam or clay argillic B horizon. These underlain by a
mixed colors of brownish, yellowish and reddish silty clay or clay C horizons which occur
approximately below 50 cm but within 100 cm from the soil surface. The mixed colors are
resulted of weathering process of the parent rock. Rock fragments commonly occur in C
horizon. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5 throughout
the soil profile.

Typifying Pedon: Na Thon clay loam - para rubber plantation, 10 m above mean sea level, 3 to 5
percent slopes (sheet name King Amphoe Thung Wa, sheet number 4923 II, coordinate
780583).

Profile Code Number: S-67/151, described by Anon Pittayarak, 23 December 1974 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-10 Yellowish brown (10YR5/4) loam; weak medium and coarse subangular blocky

structure; friable, slightly sticky, and slightly plastic; common fine and very fine
interstitial pores, few fine and very fine tubular pores; plentiful fine and medium
roots; moderately acid (field pH 6.0); clear smooth boundary.

Bt1 10-17 Brown to strong brown (7.5YR5/4-6) clay loam; weak to moderate medium and
coarse subangular blocky structure; friable, slightly sticky and slightly plastic;
many moderately thick clay films on ped faces; common fine and very fine
interstitial pores, few fine tubular pores; few fine and medium roots; strongly
acid (field pH 5.5); gradual smooth boundary.

Bt2 17-40 Mixed brownish yellow (10YR5/6) yellowish red (5YR5/8) and red (2.5YR4/6)
clay; moderate medium and coarse subangular blocky structure; slightly firm,
sticky and plastic; many moderately thick clay films on ped faces; few fine and
medium roots; very strongly acid (field pH 5.0); diffuse smooth boundary.

Bt3 40-87 Mixed brownish yellow (10YR6/6) and yellowish red (5YR5/8) clay; moderate
fine and medium subangular blocky structure; friable, sticky and plastic; many
moderately thick clay films on ped faces; common fine and very fine interstitial
pores, few very fine tubular pores; few fine roots; very strongly acid (field pH
4.5); clear smooth boundary.
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Cr 87-110 Mixed light yellowish brown to brownish yellow (10YR6/4-6) and red (2.5YR4/6)
clay with shale fraction; structureless; friable, slightly sticky and plastic; the
layer of weathered shale; very strongly acid (field pH 4.5).

Remark: Normally in agriculture area, low organic carbon content (Typic Paleudults).

Typic Location:

Name of village, Ban Na Thon, Amphoe Thung Wa, Changwat Satun.

Range of Profile Features:

The surface or A horizon is from 10 to 15 cm in thickness and has 10YR or 7.5YR hues,
values 3 or 4 and chromas 2 or 4. Texture of clay loam may occur on eroded sites. Structure
is weak and moderate fine subangular blocky. Very strongly acid to strongly acid, reaction
values range from 5.0 to 5.5.

The argillic B horizon is commonly from 40 to 100 cm in thickness and has 10YR or 7.5YR
hues, values 5 or 6 and chromas 6 or 8. The color of 5YR hue, values 4 or 5 and chromas 6
or 8 may mixed with the matrix color. Structure is moderate medium and coarse subangular
blocky. Very strongly acid to strongly acid reaction values range from 4.5 to 5.5.

The C horizon is present at some depth between 50 to 150 cm from the soil surface. This is a
weathering zone of parent rock as shown by a multicolored (brownish, yellowish and reddish
colors) pattern. The soft rock fragments are commonly found within this horizon. Structure is
massive or weak blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to
5.0.

Similar Soil Series:

Khlong Teng series (Klt): fine-loamy, mixed, semiactive, isohyperthermic, shallow Typic
Haplohumults, C horizon occurs within 50 cm from the soil surface.

Principal Associated Soils:

These include Khlong Teng, Khao Khat and Pak Chan series.

Khao Khat series (Kkt): clay-skeletal, kaolinitic, isohyperthermic Typic (Kandic) Plinthudults.

Pak Chan series (Pac): very-fine, kaolinitic, isohyperthermic Typic Palehumults.
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ANALYSIS RESULTS  Profile code No.: S-67/151

      (oven dry basis) Soil series: NaThon series (Ntn)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

PF-289 0-10 Ap 14.0 63.5 22.5 sil l 5.0 3.8 0.0 3.6 105

PF-290 10-17 Bt1 11.5 61.5 27.0 sil-sicl cl 4.8 3.6 0.0 1.6 44

PF-291 17-40 Bt2 6.5 48.0 45.5 sic c 4.8 3.6 0.0 2.0 32

PF-292 40-87 Bt3 9.0 40.5 50.5 c c 5.2 3.7 0.3 2.8 38

PF-293 87-110 Cr 80.5 6.0 13.5 sl - 4.5 4.0 0.0 3.7 62

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 2.2 2.11 0.11 0.50 0.30 0.20 0.20 1.20 11.1 12.30 8.8 39.1 14 10 0.16

10-17 2.6 1.83 0.08 0.30 0.10 0.10 0.20 0.70 12.9 13.60 8.8 32.6 8 5 0.05

17-40 2.9 1.03 0.05 0.30 0.10 0.10 0.20 0.70 14.4 15.10 11.4 25.1 6 5 0.03

40-87 4.2 0.83 0.05 0.30 0.10 0.10 0.10 0.60 13.5 14.10 13.1 25.9 5 4 0.02

87-110 0.8 1.02 0.05 0.50 0.40 0.10 0.20 1.20 2.9 4.10 2.5 18.5 48 29 0.09

Surveyor: A. Pitayarak Reported by: W. Sirichuaychoo

Date: Dec. 23, 1974 Date: Nov. 23, 1998
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Proposed by P. Vijarnsorn, 1984
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

NARATHIWAT SERIES Field Symbol: Nw

Distribution: Occupies on Peninsular Thailand and and some areas in Southeast Coast of Thailand.

Setting: Narathiwat soils are organic soil materials and occurred on the swampy areas along the
coastal region, especially in Changwat Narathiwat. Commonly, swamp areas occurred
between sand bar or sand dune. Relief is level. Slopes is less than 1 percent. Elevation
ranges from 1 to 2 m above mean sea level. The climate is Tropical Rain Forest (Koppen
'Af'). Average annual precipitation is 2,500 to 2,800 mm Average annual air temperature is
from 26 to 28oC.

Drainage. Permeability and Surface Runoff: Drainage is very poorly drained, permeability is slow to
moderate and surface runoff is slow.

Vegetation and Land Use: The natural vegetation are fresh water swamp forest such as Melaleuca
leucadendron, ferns, reeds and sedges. In some part cleared forest and drained water out
for rice cultivation.

Characteristic Profile Features: Narathiwat series is member of the dysic, isohyperthermic Typic
Haplofibrists (soil taxonomy, 2003). They are very  deep organic soils materials, more than
100 cm depth from the soil surface, fibric material with soil reaction less than 4.5 (extremely
acid) throughout the profile. In lower parts of organic materials are inorganic soils which high
sulphur content (sulfidic soil materials).

Typifying Pedon: Narathiwat fibric organic soil materials, cleared forest (Melaleuca leucadendron,
sedges, reeds and ferns), from central part of Bacho swamp, Amphoe Muang, Changwat
Narathiwat. The thesis submitted to the University of Tokyo*, 10 to 100 cm flooding depth,
less than 50 cm ground water depth.

Profile Code: Pedon No. S7, described by Pisoot Vijarnsorn, 12 March 1984 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Oig1 0-4 Black (7.5YR2/0) unrubbed and rubbed, fibric materials (burnt) about 70% fiber;

most remain consisting of roots; many charcoal fragments (irreversible drying);
fine subangular blocky structure; hard, nonsticky and nonplastic; not react with
α-dipyridyl and bentizine; sodium pyrophosphate test paper is pinkish gray to
pink (7.5YR7/2-4); extremely acid (field pH 4.0).

Oeg 4-15 Dark reddish brown (5YR3/2) unrubbed and rubbed, fibric materials about 50%
fiber; most remain consisting of roots and woody fragments; massive; nonsticky
and nonplastic; not react with α-dipyridyl and bentizine; sodium pyrophosphate
test paper is light brown (7.5YR6/4); very strongly acid (field pH 4.5).

Oig2 15-30 Black (5YR2.5/1) unrubbed and rubbed, fibric materials about 70% fiber; most
remain consisting of roots; massive; nonsticky and nonplastic; not react with α-
dipyridyl and bentizine; sodium pyrophosphate test paper is pink (7.5YR7/4);
very strongly acid (field pH 4.5).

Oig3 30-90 Dark reddish brown (5YR2.5/2) unrubbed and rubbed, fibric materials about
50% fiber; most remain consisting of fine roots and easy to be rubbed; massive;
nonsticky and nonplastic; not react with α-dipyridyl and bentizine; sodium
pyrophosphate test paper is pink (7.5YR8/4); very strongly acid (field pH 4.5).

Oig4 90-140 Dark reddish brown (5YR3/2) unrubbed and rubbed, fibric materials about 52%
fiber; most remain consisting of fine roots, some as coarse as 2 cm partially
decayed and easy to be rubbed; massive; nonsticky and nonplastic; not react
with α-dipyridyl and bentizine; sodium pyrophosphate test paper is pinkish
white (7.5YR8/2); very strongly acid (field pH 4.5).
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Oig5 140-200 Dark reddish brown (5YR2.5/2) unrubbed and rubbed, fibric materials about
68% fiber; most remain consisting of roots and wood fragments about 2-4 cm;
massive; nonsticky and nonplastic; not react with α-dipyridyl and bentizine;
sodium pyrophosphate test paper is pinkish white (7.5YR8/2); very strongly
acid (field pH 4.5).

Remark: *Pisoot Vijarnsorn, 1985. Characterization, genesis, classification and agricultural potential of
peat and saline/acid sulphate soils of Thailand. A thesis submitted to the university of Tokyo,
in partial fulfiment of the requirement for the degree of Doctor of Philosophy, 1985.

Type Location:

Name of Province, Changwat Narathiwat.

Range of Profile Features:

Narathiwat series is organic soil material which has organic material more than 100 cm thick
from the soil surface (O horizon), dominantly fibric material in subsurface tier (within 40 cm
from the surface).

Sub layer (C horizon) of organic materials are marine sediment which high sulfur content
(> 0.75 percent total sulfur).

Similar Soil Series:

Kab Daeng series (Kd): loamy, mixed, superactive, dysic isohyperthermic Terric Sulfihemists,
organic soil materials 40 to 100 cm thick from the soil surface.

Principal Associated Soils:

Narathiwat series is associated with Kab Daeng, Munoh, Ra-ngae and Thon Sai series.
Narathiwat soils occurred on the depression but the associated soils occurred on the marginal
of depression.

Munoh series (Mu): fine, mixed, semiactive, acid, isohyperthermic Sulfic Endoaquepts.

Ra-ngae series (Ra): very-fine, mixed, superactive, acid, isohyperthermic Sulfic Endoaquepts.

Thon Sai series (Ts): fine-loamy, mixed, semiactive, acid, isohyperthermic Sulfic
Endoaquepts.
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ANALYSIS RESULTS  Profile code No.: No.7 (thesis)

      (oven dry basis) Soil series: Narathiwat series (Nw)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

0-4 Oig1 fibric 3.6 2.4 36.8 128

4-15 Oeg hemic 3.4 2.7 85.0 217

15-30 Oig2 fibric 3.4 2.1 40.5 219

30-90 Oig3 fibric 3.5 2.4 28.2 191

90-140 Oig4 fibric 3.6 2.4 10.8 70

140-200 Oig5 fibric 4.8 3.8 9.4 47

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-4 14.3 46.64 1.91 10.80 4.60 0.40 1.50 17.30 121.30 138.60 120.6 14 12 0.09

4-15 14.8 52.23 1.48 5.90 7.50 0.90 1.70 16.00 125.60 141.60 171.3 9 11 0.17

15-30 20.2 73.41 1.10 1.60 6.00 0.70 2.50 10.80 167.20 178.00 179.7 6 6 0.21

30-90 15.6 57.39 1.02 1.90 4.70 0.60 2.30 9.50 122.70 132.20 146.5 6 7 0.18

90-140 11.5 69.30 1.01 2.60 6.70 0.20 2.30 11.80 63.30 75.10 117.8 10 16 0.18

140-200 5.9 66.54 1.15 4.60 25.70 0.20 2.70 33.20 99.50 132.70 133.5 25 25

Surveyor: Pisoot Vijarnorn Reported by: W. Sirichuaychoo

Date:March 12, 1984 Date:Nov.  2, 1998
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Proposed by C. Changprai and staffs, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
 W. Sirichuaychoo, 2004

O LAM CHIAK SERIES Field Symbol: Oc

Distribution: Occupies a small to moderate extent in the Southeast Coast of Thailand.

Setting: O Lam Chiak soils derived from fine grain clastic rocks namely shale, phyllite or equivalent
rocks and occurred on denudation surface. Relief is undulating to rolling. Slope ranges from
5 to 20 percent. Elevation ranges from 100 to 140 m above meansea level. The climate is
Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from 2,000 to 3,400 mm
Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is moderate to
slow and surface runoff is medium to rapid. Ground water level falls below 1.5 m throughout
the year.

Vegetation and Land Use: Original vegetation is Tropical Evergreen Forest. Parts have been cleared
for upland crop cultivation.

Characteristic Profile Features: The O Lam Chiak series is a member of the very-fine, mixed,
active, isohyperthermic Typic Hapludalfs (soil taxonomy, 2003). They are moderately deep
soils to bed rocks and are characterized by a dark brown or dark reddish brown or reddish
brown clay surface or A horizon overlying a yellowish red or red clay argillic B horizon which
inturn overlies a multicolored weathering shale or phyllite layer (may be C or R horizon)
between 50 to 100 cm from the soil surface. Slightly acid to moderately alkaline, reaction
values range from 6.5 to 8.0 over moderately acid to neutral, reaction values range from 6.0
to 7.0.

Typifying Pedon: O Lam Chiak clay - Tropical Evergreen Forest, from nearby. Ban O Lam Chiak,
Amphoe Pong Nam Ron Changwat Chanthaburi, 120 m above mean sea level, 2 to 5
percent slopes (sheet number 5449 I).

Profile Code Number: SE-17/25 described by S. Kitiyarak and C. Chaengprai, 20 January 1973
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-28 Reddish brown (5YR4/4) clay; moderate fine and medium subangular blocky

structure; extremely hard, extremely firm, sticky and plastic; few fine interstitial
and tubular pores; common fine, common medium and few coarse roots;
moderately alkaline (field pH 8.0); gradual smooth boundary.

Bt 28-68 Red (2.5YR4/6) clay; moderate medium to coarse subangular blocky structure
breaking into strong fine subangular blocky structure; friable, sticky and plastic;
thin broken clay coating on ped faces and in pores; few to common fine
interstitial and few fine tubular pores; few fine and common medium roots;
moderately alkaline (field pH 8.0); clear smooth boundary.

Cr 68-90+ Mixed light yellowish brown (10YR6/4) yellowish red (5YR4/6) and yellowish
brown (10YR5/8) clay and weathering phyllite fragments; moderate medium
subangular blocky; friable, sticky and slightly plastic; common fine interstitial
pores; strongly acid (field pH 5.5).

Type Location:

Name of village, Ban O Lam Chiak,Amphoe Pong Nam Ron, Changwat Chanthaburi.



122

Range of Profile Features:

The surface or A horizon clay or clay loam, ranges from 10 to 30 cm in thickness and has
5YR or 7.5YR hues, values 3 to 4 and chromas 2 to 6. Texture of silty clay loam may occur.
Structure is moderate fine and coarse blocky. Slightly acid to moderately alkaline, reaction
values range from 6.5 to 8.0.

The argillic B horizon has 5YR or 2.5YR hues, values 4 or 5 and chromas 4 to 8. Structure is
moderate fine and medium blocky. Moderately acid to slightly alkaline, reaction values range
from 6.0 to 7.5.

The C horizon usually occur below 50 cm of the surface but within 1 meter and has a
multicolored due to the weathering stage of parent rock (brownish, yellowish and reddish
colors). Moderately acid to neutral, reaction values range from 6.0 to 7.0.

Similar Soil Series:

Nathon series (Ntn) : fine, mixed, semiactive, isohyperthermic Typic Hapludults, has low base
saturation and yellower color (yellowish brown or strong brown) in the subsoil.

Principal Associated Soils:

These include Phak Kat, Pong Nam Ron and Bueng Chanang series.

Phak Kat series (Pat): fine, mixed, semiactive, isohyperthermic Plinthic Paleudalfs.

Pong Nam Ron series (Pon): fine-loamy, mixed, active, isohyperthermic, shallow Typic
Hapludolls.

Bueng Chanang series (Bng): fine, mixed, superactive, isohyperthermic Fluventic Eutrudepts.

ANALYSIS RESULTS  Profile code No.: SE-17/25

      (oven dry basis) Soil series: O Lam Chiak series (Oc)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1889 0-28 A 16.0 41.5 42.5 sic c 6.8 5.6 3.9 73.4 29

Pd-1890 28-68 Bt 10.0 23.0 67.0 c c 4.6 5.4 2.9 3.1 13

Pd-1891 68-90+ Cr 23.0 35.5 41.5 c 5.4 4.0 4.2 4.5 10

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-28 5.4 4.83 28.60 8.90 1.10 0.40 39.00 9.80 48.80 43.0 101.2 91 80 0.83

28-68 3.4 1.11 14.80 10.70 0.30 0.30 26.10 12.10 38.20 30.2 45.1 86 68 0.52

68-90+ 2.6 0.57 19.40 16.60 0.20 0.60 36.80 18.80 55.60 46.8 112.8 79 66 0.38

Surveyor: S. Kitiyarak & C. Chaengprai Reported by: W. Sirichuaychoo

Date: Jan. 20, 1973 Date: Dec.5, 1998
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Proposed by U. Pulsawath, 1972
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PAK CHAN SERIES Field Symbol: Pac

Distribution: Occupies moderate extent in peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Pak Chan soils derived from fine grain clastic rocks namely shale, phyllite or equivalent rocks
and occurred on denudation surface. Relief is undulating to rolling. Slopes ranges from 5 to
20 percent. Elevation is approximately from 20 to 80 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is above 2,000 mm Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium. Ground water level lies level 1.5 m throughout
the year.

Vegetation and Land Use: Originally under Tropical Evergreen Forest, but most parts were cleared
for para rubber, oil palm, coconut and fruit trees.

Characteristic Profile Features: The Pak Chan series is a member of very-fine, kaolinitic,
isohyperthermic Typic Palehumults (soil taxonomy, 2003). They are very deep soils and are
characterized by a very dark grayish brown or dark grayish brown clay loam surface or A
horizon overlying a strong brown and/or yellowish brown clay argillic B horizon. The matrix
color is commonly mixed with reddish color which looks alike mottles. Very strongly acid to
moderately acid, reaction values range from 5.0 to 6.0 throughout the soil profile.

Typifying Pedon: 40th Petchakasem road, Tambon Pak Chan, Amphoe Kraburi Changwat Ranong,
100 m above mean sea level, 8 to 16 percent slopes (sheet number 4742 I, coordinate:
648880).

Profile Code Number: S-59/16, described by: Udom Pulsawath and staffs, 2 January, 1972 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-9 Very dark grayish brown (10YR3/2) and dark yellowish brown (10YR4/4) clay

loam; moderate fine and medium subangular blocky structure; friable, sticky
and plastic; common interstitial and tubular pores; common fine roots;
moderately acid (field pH 6.0); gradual smooth boundary.

Bw 9-22 Strong brown (7.5YR5/6-8) clay; moderate medium subangular blocky
structure; firm, sticky and plastic; patchy thin cutan in animal holes; common
interstitial and many tubular pores; common fine roots; very strongly acid (field
pH 5.0); diffuse smooth boundary.

Bt1 22-42 Strong brown (7.5YR5/6-8) and yellowish red (5YR5/8) clay; moderate medium
subangular blocky structure; firm, sticky and plastic; patchy thin cutan on ped
faces and in animal holes; many interstitial and tubular pores; few fine roots;
very strongly acid (field pH 5.0); diffuse smooth boundary.

Bt2 42-75 Mixed yellowish red (5YR5/6) and strong brown (7.5YR5/6) clay; moderate
medium subangular blocky structure; friable, sticky and plastic; common patchy
thin cutan on ped faces and in animal holes; many interstitial and tubular pores;
few fine roots; very strongly acid (field pH 5.0); diffuse smooth boundary.

Bt3 75-105 Mixed yellowish red (5YR5/6) and few brownish yellow (10YR6/6) clay;
moderate fine and medium subangular blocky structure; friable, sticky and
plastic; patchy thin cutan on ped faces and in animal holes; many interstitial
and tubular pores; few fine roots; very strongly acid (field pH 5.0).
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Type Location:

Name of subdistrict, Tambon Pak Chan, Amphoe Kra Buri, Changwat Ranong.

Range of Profile Features:

The surface or A horizon clay loam is from 10 to 15 cm in thickness and has 10YR or 7.5YR
hues, values 3 to 5 and chromas 2 to 4. Texture of silt loam or silty clay loam may occur.
Structure is weak and moderate fine subangular blocky. Very strongly acid to moderately
acid, reaction values range from 5.0 to 6.0.

The argillic B horizon has 10YR or 7.5YR hues, values 5 or 6 and chromas 6 or 8. This
commonly mixed with colors of 5YR or 2.5YR hues, values 4 or 5 and chromas 6 or 8 and
presence as fine to medium (3 to 15 mm in diameter) spots. Texture of silty clay may occur.
Structure is moderate medium and coarse subangular blocky. Very strongly acid to
moderately acid, reaction values range from 5.0 to 6.0.

Normally in agriculture are, Pak Chan soils have low organic carbon content (Typic
Paleudults). 

Similar Soil Series:

Lamphu La series (Ll): fine, mixed, semiactive, isohyperthermic Typic Palehumults, 10YR or
7.5YR 5-6/6-8 throughout, no mixed color.

Principal Associated Soils:

These include Na Thon, Khlong Teng and Khlong Chak series. They may also occur
associated with Lamphu La soils in some parts where adjacent to alluvial terrace.

Na Thon series (Ntn): fine, mixed, semiactive, isohyperthermic Typic Haplohumults.

Khlong Teng series (Klt): fine-loamy, mixed, semiactive, isohyperthermic, shallow Typic
Haplohumults.

Khlong Chak series (Kc): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandihumults.
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ANALYSIS RESULTS  Profile code No.: S-59/16

      (oven dry basis) Soil series: Pak Chan series (Pac)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-21 0-9 Ap 32.0 41.0 27.0 cl-c cl 5.7 4.8 0.3 6.6 120

Pd-22 9-22 Bw 24.5 26.5 49.0 c c 5.9 4.6 0.6 3.3 70

Pd-23 22-42 Bt1 19.5 18.0 62.5 c c 6.0 4.3 1.2 3.7 64

Pd-24 42-75 Bt2 19.0 22.0 59.0 c c 5.7 4.2 0.3 5.0 44

Pd-25 75-105 Bt3 19.5 18.0 62.5 c c 5.7 4.5 0.3 6.6 38

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 4.3 2.96 1.90 1.10 0.30 0.20 3.50 12.90 16.40 10.6 39.3 33 21 0.02

9-22 3.5 1.34 0.50 0.50 0.10 0.20 1.30 14.10 15.40 10.0 20.4 13 8 0.02

22-42 5.1 1.00 0.20 0.44 0.10 0.20 0.94 15.80 16.74 11.7 18.7 8 6 0.01

42-75 2.5 0.87 0.20 0.36 0.10 0.20 0.86 15.80 16.66 10.9 18.5 8 5 0.03

75-105 4.0 0.70 1.70 0.44 0.10 0.40 2.64 15.00 17.64 10.2 16.3 26 15 0.02

Surveyor: U.  Pulsawath & staff Reported by: W. Sirichuaychoo

Date: Dec. 3, 1972 Date: Nov. 24, 1998
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Proposed by U. Pulsawath, 1972
Revised by :
P. Vijarnsorn, 1988
W. Sirichuaychoo, 2004

PADANG BESAR SERIES Field Symbol: Pad

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Padang Besar soils are developed from alluvium of granite or equivalent rocks and occurred
on alluvial fan (granitic terrain). Relief is gently undulating to undulating. Slope ranges from 3
to 8 percent. Elevation ranges from 15 to 40 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am'). Average annual air temperature is from  26 oC to 28oC.
Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid over moderate and surface runoff is rapid.

Vegetation and Land Use: Originally under Tropical Evergreen Forest, but now most areas have
been cleared of climax forest and used for para rubber growing. When abandoned, revert to
low secondary shrubs.

Characteristic Profile Features: Padang Besar series is a member of coarse-loamy over clayey-
skeletal, siliceous over kaolinitic, subactive, isohyperthermic Typic Paleudults (soil
taxonomy, 2003). They are moderately deep soils to ironstone and rocks fragments and are
characterized by a very dark grayish brown to brown loamy sand surface or A horizon
overlying a strong brown grading to yellowish red sandy loam upper argillic B horizon. These
inturn overly a yellowish red very gravelly sandy clay which occur below 50 cm but within 1
meter from the soil surface. The coarse fraction composed mainly of loose ironstones and
rounded or subrounded sandstone and quartzite (some cobble sizes are also found). Strongly
acid to moderately acid, reaction values range from 5.5 to 6.0.

Typifying Pedon: Padang Besar loamy sand - low secondary shrub area near Hat Yai airport,
Amphoe Hat Yai, Changwat Songkhla, 15 m above mean sea level, 1 to 2 percent slopes
(sheet number 5022 I).

Profile Code Number: S-68/135, described by C. Pintip, 2 June 1972 (moist colors unless otherwise
stated).

Horizon Depth (cm) Description
A1 0-12 Brown (7.5YR5/4) loamy sand; weak fine and medium subangular blocky

structure; friable, nonsticky and nonplastic; many medium interstitial pores;
abundant fine and few medium roots; moderately acid (field pH 6.0); gradual
smooth boundary.

A2 12-25 Brown (7.5YR5/4) loamy sand; weak fine and medium subangular blocky
structure; friable, nonsticky and nonplastic; many medium interstitial pores; few
fine and medium roots; few pieces of charcoal; strongly acid (field pH 5.5);
gradual smooth boundary.

Bw 25-37 Strong brown (7.5YR5/6) sandy loam; moderate medium and fine subangular
blocky structure; firm, slightly sticky and nonplastic; common medium and fine
interstitial pores; few fine and medium roots; strongly acid (field pH 5.5);
gradual smooth boundary.

Bt 37-72/90 Strong brown (7.5YR5/8) sandy loam; moderate medium and fine subangular
blocky structure; firm, slightly sticky and nonplastic; thin cutan on ped faces;
common medium and fine interstitial pores and few fine tubular pores; very few
very fine roots; very strongly acid (field pH 5.5); clear smooth boundary.

Btc 72/90-100 Yellowish red (5YR5/8) very gravelly sandy clay; moderate medium and fine
subangular blocky structure; firm, sticky and plastic; moderately thick cutan on
ped faces; common medium interstitial pores; gravels composed mostly of



127

rounded and subrounded quartzite, sandstone and ironstone; very strongly acid
(field pH 5.5).

Type Location:

Name of district, Amphoe Padang Besar, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon  sandy loam vary from 5 to 15 cm in thickness and has 10YR or
7.5YR hues, values 3 to 5, and chromas 2 or 3. The structure is weak fine and medium
subangular blocky. The soil texture is loamy sand may occurred. Strongly acid to slightly acid,
reaction values range from 5.5 to 6.5.

The upper argillic B horizon sandy loam usually occurs somewhere between 25 to 70 cm from
the soil surface and has 7.5YR hues, values 5 or 6 and chromas 6 or 8, which may gradually
change to hue 5YR. The structure is weak and moderate medium subangular blocky.

The lower argillic B or BC horizon very gravelly sandy clay occurred within 100 cm from the
soil surface, has 5YR hues, values 4 or 5 and chromas 6 or 8. The texture is very gravelly
clay may occurred. The structure is hard to describe due to the presence of ironstones,
rounded and subrounded quartzite and sandstone. Very strongly acid to moderately acid,
reaction values range from 5.0 to 6.0.

Similar Soil Series:

Hat Yai series (Hy): clayey-skeletal, kaolinitic, isohyperthermic Typic Paleudults, almost the
same profile features except gravelly layer occurs within 50 cm of the soil surface.

Principal Associated Soils:

These include Hat Yai series which occurs on higher position.

ANALYSIS RESULTS  Profile code No.: S-68/135

      (oven dry basis) Soil series: Padang Besar series (Pad)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-783 0-12 A1 80.0 17.0 3.0 ls ls 5.7 4.3 0.0 1.9 35

Pc-784 12-25 A2 77.0 17.5 5.5 ls ls 5.1 4.1 0.3 1.6 29

Pc-785 25-37 Bw 75.5 18.5 6.0 sl sl 5.2 4.0 0.0 1.6 29

Pc-786 37-72/90 Bt 72.0 20.0 8.0 sl sl 5.3 4.1 0.0 1.6 21

Pc-787 72/90-100 Btc 49.0 12.0 39.0 sc vgsc 5.4 3.9 0.3 1.3 32

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12 0.5 0.78 0.24 0.15 0.10 0.20 0.69 0.50 1.19 2.0 66.7 35 58 0.02

12-25 0.7 0.73 - - - - - - - - - - - 0.03

25-37 1.3 0.38 0.05 0.04 0.10 0.20 0.39 1.00 1.39 1.9 31.7 21 28 0.02

37-72/90 0.5 0.18 0.15 0.04 0.10 0.20 0.49 0.30 0.79 1.5 18.8 33 62 0.02

72/90-100 1.0 0.37 0.25 0.20 0.10 0.20 0.75 9.00 9.75 9.1 23.3 8 8 0.02

Surveyor: C. Pintip Reported by: W. Sirichuaychoo

Date: June 2, 1972 Date: Nov. 8, 1998
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Proposed  by S. Kitiyarak and staffs, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHAK KAT SERIES Field Symbol: Pat

Distribution: Occupies a small to moderate extent in the areas of Southeast Coast Thailand and in
Peninsular Thailand.

Setting: Phak Kat soils are formed from relatively alluvium and occurred on alluvial plain. Relief is
nearly level to gently undulating with slopes ranging from 1 to 5 percent. Elevation ranges
from 100 to 160 m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am').
Average annual precipitation is from 2,000 to 3,400 mm Average annual air temperature is
27oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
slow and surface runoff is slow to medium. Ground water level is within 1.5 m in the rainy
season and falls below 1.5 m in the dry season.

Vegetation and Land Use: Mainly covered by tall grasses with scattered trees and Tropical
Evergreen Forest. Parts are cleared for upland crops.

Characteristic Profile Features: The Phak Kat series is a member of the fine, mixed, semiactive,
isohyperthermic Plinthaquic Paleudalfs (soil taxonomy, 2003). They are very deep soils and
are characterized by a very dark grayish brown, dark grayish brown or dark brown  clay
loam surface or A horizon overlying a strong brown yellowish brown or brown clay loam or
clay upper argillic B horizon which inturn overlies a light gray or light brownish gray clay
lower argillic B horizon. Reaction is moderately acid to neutral, reaction values range from
6.0 to 7.0 at the surface and moderately acid to slightly acid, reaction values range from 6.0
to 6.5 in the subsoil. Mottles occur in the subsoil with yellowish red, reddish brown. red or
dark red colors (plinthite less than 50 percent of the soil matrix).

Typifying Pedon: Phak Kat clay loam - Tropical Evergreen Forest, from area near Ban Phak Kat,
Amphoe Pong Nam Ron, Changwat Chanthaburi, 2 to 5 percent slopes (sheet number
5449 I).

Profile Code Number: SE-17/24, described by: S. Kitiyarak and C. Chaengprai, 20 January 1973
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-13 Dark brown (10YR3/3) clay loam; strong fine and medium subangular blocky

structure; hard, slightly firm, sticky and very plastic; many fine and medium
interstitial pores, few fine and medium tubular pores; many fine and common
medium roots; few fine subrounded iron nodules; slightly acid (field pH 6.5);
clear smooth boundary.

Bt 13-34 Yellowish brown (10YR5/6-8) clay; common medium prominent red (2.5YR4/6)
and dark reddish brown (5YR3/6) mottles; moderate medium and coarse
subangular blocky breaking into strong fine subangular blocky structure; friable,
sticky and plastic; patchy moderately thick clay coating on ped faces and thin
continuous clay coating in pores; many fine interstitial pores, common fine and
few medium tubular pores; common fine and medium roots; common fine and
medium iron-manganese nodules; strongly acid (field pH 5.5); gradual smooth
boundary.

Btgv1 34-74 Light gray (10YR7/2) clay; many medium prominent reddish brown (5YR5/4)
and yellowish red (5YR5/6) mottles; strong fine and medium subangular blocky
structure; friable, sticky and plastic; moderately thick broken clay coating on
ped faces and continuous clay coating in pores; common plinthite; many fine
interstitial pores, common fine and medium tubular pores; few fine and medium
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roots; few fine feldspar pieces; strongly acid (field pH 5.5); gradual smooth
boundary.

Btgv2 74-100 Light gray (10YR7/2) clay; many medium prominent dark red (2.5YR3/6) and
yellowish red (5YR5/6) mottles; strong fine subangular blocky structure; friable,
sticky and plastic; moderately thick broken clay coating on ped faces and
continuous clay coating in pores; plinthite 20-50% by volume of the soil matrix;
few fine roots; many fine and medium plinthite; strongly acid (field pH 5.5).

Remark: Plinthite 5-50% by volume of the soil matrix.

Type Location:

Name of village, Ban Phak Kat, Amphoe Pong Nam Ron, Changwat Chanthaburi.

Range of Profile Features:

The surface or A horizon clay loam or loam is 10 to 25 cm in thickness and has 10YR or
7.5YR hues, values 3 or 4 and chromas 2 to 4. Texture of silty clay loam or clay may occur.
Structure is moderate and strong fine and medium subangular blocky. Moderately acid to
neutral, reaction values range from 6.0 to 7.0.

The upper argillic B horizon clay has 10YR or 7.5YR hues, values 5 or 6 and chromas 4 to 8
whereas the lower argillic B horizon has 10YR or 2.5Y hues, values 6 to 7 and chromas 2 or
less. Structures is moderate fine and medium subangular blocky. Texture of silty clay may
occur. Very strongly acid to moderately acid, reaction values range from 5.0 to 6.0. Some
scattered and subrounded iron-manganese nodules may occur throughout the profile.

Similar Soil Series:

La-ngu series (Lgu): fine, kaolinitic, isohyperthermic Typic Endoaqualfs, poorly drained and
occurred in lower position.

Sai Buri series (Bu): fine-silty, kaolinitic, isohyperthermic Aquic Kandiudults, low base saturation
and higher position.

Principle Association Soils:

These include O Lam Chiak. Pong Nam Ron and Bueng Chanang soils.

O Lam Chiak series (Oc): very-fine, mixed, active, isohyperthermic Typic Hapludalfs.

Pong Nam Ron series (Pon): fine-loamy, mixed, active, isohyperthermic, shallow Typic
Hapludolls.

Bueng Chanang series (Bng): fine, mixed, superactive, isohyperthermic Fluventic Eutrudepts,
moderately deep soil and higher position.
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ANALYSIS RESULTS  Profile code No.: SE-17/24

      (oven dry basis) Soil series: Phak Kat series (Pat)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1885 0-13 A 28.5 47.5 24.0 l cl 5.9 5.0 1.9 3.3 117

Pd-1886 13-34 Bt 27.5 26.0 46.5 c c 5.6 3.8 1.6 1.9 59

Pd-1887 34-74 Btgv1 13.0 18.5 68.5 c c 5.5 4.2 1.9 1.9 79

Pd-1888 74-100 Btgv2 16.0 20.0 64.0 c c 5.4 4.0 2.3 1.9 88

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-13 3.4 3.11 6.20 5.00 0.20 0.20 11.60 11.00 22.60 16.5 68.8 70 51 0.35

13-34 4.6 1.17 2.50 4.00 0.10 0.30 6.90 14.80 21.70 16.1 34.6 43 32 0.08

34-74 6.8 0.78 2.90 6.40 0.20 0.50 10.00 19.20 29.20 23.5 34.3 43 34 0.10

74-100 4.1 0.66 4.30 7.60 0.20 0.50 12.60 15.60 28.20 24.0 37.5 53 45 0.12

Surveyor: S. Kitiyarak & C. Chaengprai Reported by: W. Sirichuaychoo

Date: Jan. 20, 1973 Date: Nov. 24, 1998
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Proposed by A. Pittayarak, 1972
Revised by ;
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHAWONG SERIES Field Symbol: Paw

Distribution: Occupies a small extension Peninsular Thailand.

Setting: Phawong soils are formed from alluvium and occurred on alluvial fan. Relief is level with
slope  less than 1 percent. Elevation is less than 10 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is above 2,000 mm Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be slow and surface runoff is slow. Ground water level falls within 1 meter through out the
year. Flooding commonly occurred for 6 to 7 months a year.

Vegetation and Land Use: Used almost exclusively for paddy rice.

Characteristic Profile Features: The Phawong series is a member of the very-fine, kaolinitic,
isohyperthermic Umbric Paleaquults (soil taxonomy, 2003). They are very deep soils and
are characterized by a very dark grayish brown clay loam umbric epipedon overlying a gray
clay argillic B horizon. Coated color of grayish brown may be observable within argillic B
horizon. Mottles of yellowish and brownish occur distinctly throughout the soil profile. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.0 throughout the profile.

Typifying Pedon: Phawong clay loam - paddy field, from Ban Nam Krachai, Amphoe Muang,
Changwat Songkhla, less than 2 percent slopes, shallow than 1 meter ground water depth.

Profile Code Number: S-68/100, described by Anan Pittayarak, 10 March 1972 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-15 Very dark grayish brown (10YR3/2) clay loam; common fine distinct yellowish

brown (10YR5/6) mottles; weak medium subangular blocky structure; firm,
slightly sticky and slightly plastic; common fine interstitial pores; common fine
roots; very strongly acid (field pH 5.0); clear smooth boundary.

AB 15-30 Very dark grayish brown (10YR3/2) clay; many fine distinct yellowish brown
(10YR5/8) mottles; weak medium and coarse subangular blocky structure; very
firm, sticky and plastic; common fine interstitial and few fine tubular pores;
common fine roots; very strongly acid (field pH 5.0); clear smooth boundary.

Btg1 30-48 Brown (7.5YR5/2) clay; few fine distinct strong brown (7.5YR5/6) mottles; weak
medium subangular blocky structure; firm, sticky and plastic; common thin clay
films on ped faces; common fine interstitial and tubular pores; few fine roots;
very strongly acid (field pH 5.0); clear smooth boundary.

Btg2 48-80 Gray (5YR5/1) clay; common medium distinct strong brown (7.5YR5/8) mottles;
moderate medium and coarse subangular blocky structure; firm, sticky and
plastic; moderately thick clay films on ped faces; common fine interstitial and
tubular pores; very strongly acid (field pH 5.0); clear smooth boundary.

Btg3 80-100 Gray (5YR5/1) clay; common medium distinct strong brown (7.5YR5/8) mottles;
moderate medium and coarse subangular blocky structure; firm, sticky and
plastic; many moderately thick clay films on ped faces; common fine interstitial
and few fine tubular pores; very strongly acid (field pH 5.0).

Type Location:

Name of subdistrict, Amphoe Muang, Changwat Songkhla.
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Range of Profile Features:

The A horizon or umbric epipedon clay loam or silty clay loam is from 25 to 35 cm in thickness
and has 10YR hue, values 3 or 4 and chromas 1 or 2. Structure is weak medium subangular
blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.0.

The argillic B horizon has 7.5YR, 10YR or 2.5Y hues, values 5 or 6 and chromas less than 2,
mottles of 10YR or 7.5YR hues, values 5 or 6 and chromas 6 or 8 are commonly present
throughout the soil profile. Structure is moderate medium and coarse subangular blocky. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Khlong Khut series (Kut): fine, kaolinitic, isohyperthermic Kandic Plinthaquults, has plinthite
more than 50 percent within 150 cm from the soil surface.

Principal Associated Soils:

These include Bang Nara and Khlong Kut soils.

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults.

ANALYSIS RESULTS  Profile code No.: S-68/100

      (oven dry basis) Soil series: Phawong series (Paw)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-437 0-15 Ap 8.0 54.5 37.5 sicl cl 4.4 3.7 0.0 14.4 59

Pc-438 15-30 AB 3.0 37.0 60.0 c c 4.6 3.5 0.0 3.9 29

Pc-439 30-48 Btg1 4.5 31.0 64.5 c c 4.7 3.6 0.0 2.6 35

Pc-440 48-80 Btg2 3.5 33.5 63.0 c c 4.7 3.5 0.0 3.4 53

Pc-441 80-100 Btg3 5.5 33.5 61.0 c c 4.7 3.4 0.3 2.8 64

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-15 3.2 5.05 1.10 0.60 0.10 0.30 2.10 25.20 27.30 20.0 53.3 11 8 0.05

15-30 3.5 2.79 0.40 0.30 0.10 0.20 1.00 18.60 19.60 16.7 27.8 6 5 0.02

30-48 2.9 0.83 0.30 0.40 0.10 0.20 1.00 14.70 15.70 12.5 19.4 8 6 0.02

48-80 3.0 0.73 0.20 0.70 0.10 0.20 1.20 16.90 18.10 15.9 25.2 8 7 0.02

80-100 2.2 0.52 0.20 0.70 0.50 15.60 13.1 21.5 0.02

Surveyor: A. Pitayarak Reported by: W. Sirichuaychoo

Date: March 10, 1972 Date: Nov. 7, 1998
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Proposed by U. Pulsawath, 1974
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHANG-NGA SERIES Field Symbol: Pga

Distribution: Occupies moderate extent in Peninsular and  Southeast  Coast of Thailand.

Setting: Phang-nga soils derived from granite or equivalent rocks and occurred on granitic terrain.
Relief is gently undulating to undulating. Slope ranges from 2 to12 percent. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is above 2,000 mm Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium to rapid depending upon slope and nature of
vegetation. Ground water level falls below 1.5 m throughout the year.

Vegetation and Land Use: Tropical Evergreen Forest on steep slope, but many parts are planted to
para rubber and fruit trees. Upland crops namely cassava and pineapple are also grown on
various parts of south-eastern area.

Characteristic Profile Features: The Phang-nga series is a member of the fine, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown or brown sandy clay loam surface horizon overlying a strong
brown or yellowish brown  kandic B horizon. Very strongly acid to moderately acid, reaction
values range from 5.0 to 6.5 throughout the soil profile.

Typifying Pedon: Phang-nga sandy clay loam - para rubber plantation, from Ban Bang La, Tambon Pa
Khok, Amphoe Thalang Changwat Phuket, 2 to 5 percent slopes.

Profile Code Number: S-63/15, described by U. Pulsawath and staffs, 21 May 1974 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-14 Dark grayish brown (10YR4/2) and dark brown (10YR3/3) sandy clay loam;

moderate medium and coarse subangular blocky structure; friable, slightly
sticky and slightly plastic; many interstitial and common tubular pores; few fine
and common roots; moderately acid (field pH 6.0); clear smooth boundary.

BA 14-29 Brown (7.5YR5/4) and brown to dark brown (10YR4/3) sandy clay loam;
moderate medium and coarse subangular blocky structure; friable, slightly
sticky and slightly plastic; many interstitial and tubular pores; few large and
coarse roots; krotovinas; moderately acid (field pH 6.0); gradual smooth
boundary.

Bt1 29-67 Strong brown (7.5YR5/6) sandy clay; weak fine and medium subangular blocky
structure; friable, sticky and slightly plastic; patchy thin cutan on ped faces;
many interstitial and tubular pores; few fine roots; krotovinas; moderately acid
(field pH 6.0); diffuse smooth boundary.

Bt2 67-110 Strong brown (7.5YR5/6-8) sandy clay; weak fine and medium subangular
blocky structure; friable, sticky and slightly plastic; few fine cutan on ped faces;
many interstitial and tubular pores; few fine roots; moderately acid (field pH
6.0).

Type Location:

Name of province, Changwat Phang-nga.

Range of Profile Features:

The surface or A horizon sandy loam or sandy clay loam, is from 10 to 15 cm in thickness and
has 10YR or 7.5YR hues, values 3 to 4 and chromas 2 to 4. Structure is weak and moderate
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fine subangular blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to
5.5.

The kandic B horizon has 10YR or 7.5YR hues, values 5 or 6 and chromas 6 or 8. However,
color of 5YR hue, values 4 or 6 and chromas 6 or 8 may present below 80 cm from the soil
surface. Structure is moderate medium and coarse subangular blocky. Mica and feldspars
may be observable within the profile, sand grains commonly increase in sizes with depth.
Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The multicolored C horizon usually occur below 1.5 m of the surfaces. Weathered granite
fragments commonly occur in this horizon.

Similar Soil Series:

Phuket series (Pk): fine, kaolinitic, isohyperthermic Typic Kandiudults, reddish color are
present within 80 cm from the soil surface.

Phang-nga series (Pga): fine, kaolinitic, isohyperthermic Typic Kandiudults, 10YR to 7.5YR
hues.

Thai Mueang series (Tim): fine, kaolinitic, isohyperthermic Typic Kandiudults, the gravelly
layer occurs approximately below 50 cm of the soil surface, gravel are quartz grains.
7.5YR to 10YR 5-7/6-8 and mixed colors.

Principal Associated Soils:

These include Thai Mueang and Khok Kloi series and ocurred on higher position and Phuket
series on the same terrain. Generally, Phuket and Phang-nga soils do not occur in geographic
association, although theoretically the Phuket soils should occur in the higher position.

Khok Kloi series (Koi): fine, kaolinitic, isohyperthermic Typic Kandiudults, the gravelly layer
occurs approximately below 50 cm of the soil surface; gravel are quartz grains. 5YR to 2.5YR
5-6/6-8 and mixed colors.

ANALYSIS RESULTS  Profile code No.: S-63/15

      (oven dry basis) Soil series: Phangnga series (Pga)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-1422 0-14 Ap 56.0 37.0 7.0 sl scl 5.1 4.4 0.6 1.9 24

Pe-1423 14-29 BA 66.0 15.5 18.5 sl scl 4.6 4.2 1.2 2.6 29

Pe-1424 29-67 Bt1 54.5 9.5 36.0 sc sc 5.0 4.3 0.9 1.9 15

Pe-1425 67-110 Bt2 53.0 7.0 40.0 sc sc 5.2 4.4 1.2 3.3 12

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-14 1.6 0.97 0.30 0.40 0.10 0.40 1.20 10.00 11.20 4.3 11.6 28 11 0.18

14-29 1.5 1.91 0.40 0.10 0.10 0.20 0.80 12.60 13.40 4.5 24.3 18 6 0.13

29-67 3.4 0.67 0.30 0.30 0.10 0.20 0.90 8.60 9.50 3.1 8.6 29 9 0.08

67-110 1.6 0.52 0.30 0.20 0.10 0.20 0.80 8.40 9.20 3.2 8.0 25 9 0.07

Surveyor: U Pulsawath & staff Reported by: W Sirichuaychoo

Date: May 21, 1974 Date: Nov. 29, 1998

Soil series: Phang-nga series (Pga)
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Proposed by P. Vijarnsorn, 1969
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SU-NGAI PADI SERIES Field Symbol: Pi

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Su-ngai Padi soils are formed from alluvium of granite or equivalent rocks and occurred on
alluvial fan. Relief is nearly level to gently undulating. Slope ranges from 1 to 3 percent.
Elevation is from 10 to 30 m above mean sea level. The climate is Tropical Monsoon
(Koppen 'Am'). Average annual precipitation is from  1,800 to 3,000 mm Average annual air
temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
estimated to be moderate to slow and surface runoff is medium. The ground water level is
below 1.5 m for most of the year. Surface flooding by rainwater occurred for a few days
during the peak or the rainy season.

Vegetation and Land Use: Originally under Tropical Evergreen Forest. Now have been cleared for
cultivation, para rubber and  fruit trees especially bananas, coconuts, durians and
rambutans.

Characteristic Profile Features: Su-ngai Padi series is a member of the fine-loamy, siliceous,
subactive, isohyperthermic Aeric Paleaquults (soil taxonomy, 2003). They are very deep
soils and are characterized by a very dark gray or dark grayish brown sandy loam surface or
A horizon overlying a light brownish gray sandy clay loam AB or BA horizon. The upper
argillic B horizon is light yellowish brown or very pale brown and becomes white or gray in
the lower argillic B horizon. The gravelly sandy clay loam texture in the lower argillic B
horizon is characteristic for the soils. Yellowish brown, brownish yellow and strong brown
mottles occur in the lower A and the upper B horizon, red or dark red mottles occur in the
lower B horizon at depths approximately below 80 cm from the soil surface. The gravel and
sand fractions are composed of quartz. Strongly acid to moderately acid, reaction values
range from 5.5 to 6.0 over very strongly acid to strongly acid, reaction values range from 5.0
to 5.5.

Typifying Pedon: Su-ngai Padi sandy loam - para rubber plantation, from Moo Ban Thor Lang,
Amphoe Ra-ngae, Changwat Narathiwat, 20 m above mean sea level, less than 2 percent
slopes.

Profile Code Number: S-71/10d, described by C. Chaengprai, 11 March 1969 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-18 Very dark gray (10YR3/1) sandy loam; moderate medium blocky structure;

slightly sticky and slightly plastic; common medium animal holes; many medium
and few large roots; strongly acid (field pH 5.5); clear smooth boundary.

ABg 18-32 Light brownish gray (10YR6/2) sandy clay loam; massive and weak subangular
blocky structure; slightly friable, sticky and plastic; common fine tubular pores;
common medium roots; very strongly acid (field pH 5.0); clear smooth
boundary.

Btcg1 32-48 Light brownish gray (10YR6/2) gravelly sandy clay loam; common medium
yellowish brown to strong brown (7.5-10YR5/8) mottles; weak medium
subangular blocky structure; sticky and slightly plastic; few thin clay coatings on
gravel and in pores; common fine tubular pores; few fine roots; gravels
composed of quartz grains; strongly acid (field pH 5.5); clear smooth boundary.

Btcg2 48-64 Light yellowish brown (10YR6/4) gravelly sandy clay; many medium brownish
yellow (10YR6/8) and few fine strong brown (7.5YR5/8) mottles; moderate
medium subangular blocky structure; sticky and slightly plastic; thick clay
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coatings; many fine and medium tubular pores; gravels composed of quartz
grains; few fine roots; strongly acid (field pH 5.5); clear smooth boundary.

BCcg1 64-108 Very pale brown (10YR7/4) gravelly sandy clay; many reddish yellow
(7.5YR6/8) and common red (2.5YR4/8) mottles; fine and medium subangular
blocky structure; sticky and slightly plastic; few fine roots; gravels composed of
quartz grains; strongly acid (field pH 5.5); gradual smooth boundary.

BCcg2 108-150 White (10YR8/1) gravelly sandy clay loam; many medium strong brown
(7.5YR5/6) and yellowish brown (10YR5/8) mottles; weak coarse subangular
blocky structure; common fine mica; gravels composed of quartz grains;
strongly acid (field pH 5.5).

Remark: gravel and quartz grains less than 35% by volume of the soil matrix.

Type Location:

Name of district, Amphoe Su-ngai Padi, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon sandy loam, has 10 to 20 cm in thickness. Moist color in hues 10YR,
values 3 to 5 and chromas 1 or 2. Sandy clay loam may occurred. Structure is moderate
medium blocky. Very strongly acid to strongly acid, reaction values range from 5.0 to 6.0.

The argillic B horizon sandy clay loam, has hues 10YR, values 6 or 7 and chromas 2 to 4 in
the upper argillic B and 2 or 1 in the lower argillic B horizon. The horizon may have a gravelly
sandy clay texture with an average clay content in the control section ranging from 18 to 35
percent. Structure is weak and moderate fine and medium blocky. Very strongly acid to
strongly acid, reaction values range from 5.0 to 6.0.

Similar Soil Series:

La Han series (Lh): fine-loamy, siliceous, subactive, isohyperthermic Typic Paleudults, no
gravel in the argillic B horizon, moderately well drained.

Visai series (Vi): fine-loamy, mixed, semiactive, isohyperthermic Typic Plinthaquults, has no
gravel in the argillic B horizon.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults,
has a better drainage (well drained).

Principal Associated Soils:

These include La Han, Thung Wa, Bangnara and Khok Khain series.

Bangnara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults.

Khok Khain series (Ko): fine-loamy, kaolinitic, isohyperthermic Typic Kandiaquults.
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ANALYSIS RESULTS  Profile code No.: S-71/10d

      (oven dry basis) Soil series: Sungai Padi series (Pi)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-1201 0-18 Ap 68.5 16.5 15.0 sl sl 5.0 4.0 0.0 6.7 24

P-1202 18-32 ABg 64.5 13.0 22.5 scl scl 5.0 4.2 0.2 3.4 10

P-1203 32-48 Btcg1 57.5 19.5 23.0 scl gscl 4.7 4.1 0.0 2.8 10

P-1204 48-64 Btcg2 52.0 12.0 36.0 sc gsc 4.8 4.0 0.3 3.7 10

P-1205 64-108 BCcg1 56.0 8.5 35.5 sc gsc 5.0 3.8 0.4 2.9 13

P-1206 108-150 BCcg2 13.5 46.5 40.0 cl-c gscl 5.0 4.0 0.0 3.5 24

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-18 0.8 1.47 0.10 0.01 0.10 0.20 0.41 7.10 7.51 5.2 34.7 8 5 0.03

18-32 0.7 0.37 0.20 0.01 0.04 0.20 0.45 3.70 4.15 2.4 10.7 19 11 0.01

32-48 0.1 0.15 0.20 0.01 0.03 0.20 0.44 3.20 3.64 2.1 9.1 21 12 0.01

48-64 0.1 0.16 0.20 0.01 0.30 0.20 0.71 3.90 4.61 3.5 9.7 20 15 0.01

64-108 0.1 0.12 0.20 0.01 0.04 0.20 0.45 5.80 6.25 6.3 17.7 7 7 0.01

108-150 0.1 0.08 0.10 0.01 0.10 0.20 0.41 4.90 5.31 5.6 14.0 7 8 0.01

Surveyor: C. Chaengprai Reported by: W. Sirichuaychoo

Date: March 11, 1969 Date: Oct. 9, 1999

Soil series: Su-ngai  Padi  series (Pi)
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Proposed by F.J. Dent, 1967
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHUKET SERIES Field Symbol: Pk

Distribution: Occupies large extent throughout Peninsular Thailand and in Southeast Coast of
Thailand.

Setting: Phuket soils derived from granite or equivalent rocks and occurred on granitic terrain. Relief
is gently undulating to hilly. Slopes ranges from 2 to 20 percent. The climate is Tropical
Monsoon (Koppen 'Am'). Annual precipitation is from 1,800 to 3,000 mm Average annual
temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium to rapid. Groundwater level is below 2 m
throughout the year.

Vegetation and Land Use: Tropical Evergreen Forest still remains on the steeper slopes and part of
rolling terrain, however, large parts have been cleared and planted to para rubber, fruit
crops and coffee.

Characteristic Profile Features: Phuket series is a member of the fine, kaolinitic, isohyperthermic
Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are characterized by
a dark brown, dark grayish brown or brown sandy clay loam surface or A horizon overlying a
reddish yellow, yellowish red or red sandy clay or slightly gravelly sandy clay argillic B
horizon. Very strongly acid to strongly acid, reaction values range from 5.0 to 5.5 throughout
the profile.

Typifying Pedon: Phuket sandy clay loam - para rubber plantation from Amphoe Rueso, Changwat
Narathiwat, 7 to 8 percent slopes.

Profile Code Number: S-71/5, described by F. J. Dent and S. Charoenpong, 18 December 1968
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-19 Dark brown to brown (10YR4/3) sandy clay loam; moderate medium

subangular blocky structure; friable, slightly sticky and slightly plastic; common
tubular pores; many large, medium and fine roots; very strongly acid (field pH
5.0); gradual smooth boundary.

Bw 19-34 Strong brown (7.5YR5/8) and dark brown to brown (10YR4/3) coarse sandy
clay loam; strong medium subangular blocky structure; firm, sticky and plastic;
common tubular and interstitial pores; common medium and many fine roots;
very strongly acid (field pH 5.0); diffuse smooth boundary.

Bt1 34-53 Yellowish red (5YR5/8) slightly gravelly sandy clay; strong medium subangular
blocky structure; firm, sticky and plastic; patchy thin cutan on ped faces;
common tubular and many interstitial pores; common fine and very fine roots;
very strongly acid (field pH 5.0); diffuse smooth boundary.

Bt2 53-80 Yellowish red (5YR5/8) slightly gravelly sandy clay; strong medium subangular
blocky structure; firm, sticky and plastic; patchy thin cutan on ped faces;
common tubular and many interstitial pores; few fine and very fine roots; very
strongly acid (field pH 5.0); gradual wavy boundary.

Bt3 80-100+ Red (2.5YR5/6) and yellowish red (5YR5/8) coarse sandy clay; moderate
medium subangular blocky structure; firm, sticky and plastic; patchy thin cutan
on ped faces; common tubular and many interstitial pores; few very fine roots;
very strongly acid (field pH 5.0).

Remark: gravel are quartz grain.
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Type Location:

Name of province, Changwat Phuket.

Range of Profile Features:

The surface orA horizon sandy clay loam, is from 10 to 20 cm in thickness, has 10YR hues,
values 3 to 5 and chromas 4 to 2 and occasionally has sandy loam textures. Structure is
moderate fine and medium blocky. Very strongly acid to strongly acid, reaction values range
from 5.0 to 6.0.

The kandic B horizon has 7.5YR, 5YR and 2.5YR hues, values 5 or 6 and chromas 6 or 8.
Structure is moderate and strong medium blocky. Very strongly acid to strongly acid, reaction
values range from 5.0 to 6.0.

The C horizon occurs at some depth below 150 cm from the soil surface and is composed of
a light gray gravelly clay with multicolored mottles and grades down to bedrock at depths of
up to 10 m from the soil surface. Very few mica flakes (muscovite) occur throughout the
profile but are not diagnostic for the series. The gritty feel caused by the angular and
subangular quartz is characteristic. Very strongly acid to strongly acid, reaction values range
from 5.0 to 6.0.

Similar Soil Series:

Phangnga series (Pga): fine, kaolinitic, isohyperthermic Typic Kandiaquults, brownish colors.

Thai Mueang series (Tim): fine, kaolinitic, isohyperthermic Typic Kandiaquults, weathered bed
rocks within 150 cm from the soil surface.

Khok Kloi series (Koi): fine, kaolinitic, isohyperthermic Typic Kandiaquults, weathered bed
rocks within 150 cm from the soil surface.

Principal Associated Soils:

These include La Han, Thung Wa, Khok Khain and Su-ngai Kolok series. La Han soils occupy
slightly lower positions with a more level relief. Thung Wa soils are found on coalescing fans,
whereas Khok Khian and Su-ngai Kolok soils occupy poorly drained flat land and depressions
adjacent to Phuket soils.

La Han series (Lh): fine-loamy, siliceous, subactive, isohyperthermic Typic Paleudults, has
10YR and 7.5YR hues and grayer colors in the B horizon.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults,
brown colors.

Khok Khain series (Ko): fine-loamy, kaolinitic, isohyperthermic Typic Kandiaquults.

Su-ngai Kolok series (Gk): fine, kaolinitic, isohyperthermic Typic Endoaquults.
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ANALYSIS RESULTS  Profile code No.: S-71/5

      (oven dry basis) Soil series: Phuket series (Pk)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-106 0-19 Ap 69.2 9.2 21.6 scl scl 4.4 3.8 0.4 4.1 16

P-107 19-34 Bw 65.1 9.7 25.2 scl coscl 4.6 3.8 0.1 3.8 22

P-108 34-53 Bt1 41.4 10.0 48.6 c sli.gsc 4.8 3.9 0.6 4.4 16

P-109 53-80 Bt2 40.1 11.4 48.5 c sli.gsc 4.8 3.9 0.4 2.9 10

P-110 80-100+ Bt3 29.7 11.1 59.2 c cosc 4.9 3.9 0.5 3.5 10

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-19 0.8 1.03 0.32 0.11 0.02 0.22 0.67 7.50 8.17 5.1 23.6 13 8 0.01

19-34 0.9 0.54 0.32 0.11 0.02 0.22 0.67 5.41 6.08 5.5 21.8 12 11 0.01

34-53 0.9 0.36 0.32 0.11 0.02 0.27 0.72 6.31 7.03 7.5 15.4 10 10 0.01

53-80 1.3 0.16 0.22 0.32 0.02 0.25 0.81 5.69 6.50 6.5 13.4 12 12 0.01

80-100+ 1.3 0.41 0.32 0.11 0.02 0.25 0.70 5.79 6.49 8.5 14.4 8 11 0.01

Surveyor: F. J. Dent & S. Charoenpong Reported by: W. Sirichuaychoo

Date: Dec. 18, 1968 Date: Nov. 3, 1998
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Proposed by P. Vijarnsorn, 1975
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PAK KHOM SERIES Field Symbol: Pkm

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Pak Khom soils are formed from alluvium on alluvial plain. Relief is undulating to gently
rolling. Slope ranges from 2 to 8 percent. Elevation ranges from  20 to 50 m above mean sea
level. The climate is Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from
1,800 to 3,000 mm Mean annual air temperature is from 26 oC to 28oC.

Drainage. Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
slow and surface runoff is medium. Ground water level deeper than 1.5 m in dry season.

Vegetation and Land Used: Secondary forest cleared for para rubber and oil palms plantation.

Characteristic Profile Features: Pak Khom series is a member of the fine-loamy, mixed, semiactive,
isohyperthermic Typic (Aquic) Plinthudults (soil taxonomy, 2003). They are very deep soils
and are characterized by very dark brown or brown sandy loam surface or A horizon
overlying a strong brown or yellowish brown sandy clay loam of the upper argillic B horizon.
The lower argillic B horizon is gray or light gray clay loam or clay with many red mottles
(plinthite) that formed a continuous phase or more than half of the matrix and strong brown
mottles. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

Typifying Pedon: Pak Khom sandy loam - shrubs, from 1.5 km of left side road of the east of Ban
Pak Meng, Tambon Mai Fad, Amphoe Si Kao, Changwat Trang, 10 m above mean sea
level, 2 to 4 percent slopes, less than 1 meter ground water depth (sheet name Amphoe
Sikao, sheet number 4833 I).

Profile Code Number: S-65/121, described by C. Pintip and staffs, 1 May 1975 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-11 Dark brown to brown (10YR4/3) sandy loam; weak fine subangular blocky

structure; friable, slightly sticky and nonplastic; few fine interstitial pores; few
fine roots; moderately acid (field pH 6.0); clear smooth boundary.

BA 11-20 Yellowish brown (10YR5/4) sandy clay loam; common medium distinct strong
brown (7.5YR5/8) mottles; moderate fine and medium subangular blocky
structure; firm, sticky and slightly plastic; few fine and medium interstitial pores;
few fine and medium roots; some krotovina activities; strongly acid (field pH
5.5); clear smooth boundary.

Bt 20-40 Yellowish brown (10YR5/4) clay loam; moderate to strong medium and coarse
subangular blocky structure; very firm, sticky slightly plastic; many moderately
thick cutan on ped faces; few fine and medium interstitial pores; few fine roots;
some krotovina activities; strongly acid (field pH 5.5); clear smooth boundary.

Btg 40-70 Light gray (10YR7/2) and strong brown (7.5YR5/8) clay loam; few fine
prominent red (2.5YR4/8) mottles; strong fine and medium subangular blocky
structure; very firm, sticky and plastic; many moderately thick cutan on ped
faces; few fine interstitial pores; few fine roots; some krotovina activities; very
strongly acid (field pH 5.0); gradual smooth boundary.

Btgv1 70-130 Light gray (10YR7/1-2) clay; many coarse prominent red (10YR4/8, plinthite)
mottles; strong fine and medium subangular blocky structure; very firm, sticky
and plastic; many moderately thick cutan on ped faces; few fine interstitial
pores; few fine roots; very strongly acid (field pH 4.5).

Btgv2 130-150 Light gray (10YR7/1) clay; many coarse prominent red (10YR4/8, plinthite)
mottles; very strongly acid (field pH 4.5). sampling by auger.

Remark: Plinthite more than 50% by volume of the soil matrix or continuous phase.
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Type Location:

Name of subdistrict, Tambon Pak Khom, Amphoe Huai Yot, Changwat Trang.

Range of Profile Features:

The surface or A horizon sandy loam, ranges from 10 to 20 cm in thickness, which 10YR or
7.5YR in hues, values 3 to 4  and  chroma 2 to 4. Soil texture is loam may occur. Very
strongly acid to moderately acid, reaction values range from 4.5 to 6.0.

The upper argillic B horizon sandy clay loam or clay loam with sand has 10YR or 7.5YR
hues, values  5 to 6 and chroma 4 to 8 . The lower argillic B horizon has occurred between 50
to 100 cm from the soil surface which 10YR or 7.5 in hues, values 6 to 7  and chromas 1 to 2 ,
many red mottles (plinthite) formed a continuous phase or more than half of the matrix and
strong brown mottles. Soil texture is clay loam or clay may occurred in deeper subsoil. Very
strongly acid to moderately acid, reaction values range from 4.5 to 6.0.

Similar Soil Series:

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, no mottled clay
(plinthite).

Sawi series (Sw): loamy-skeletal, mixed, semiactive, isohyperthermic Typic Paleudults.

Khao Khat series (Kkt): clayey-skeletal, kaolinitic, isohyperthermic Typic (Kandic) Plinthudults.

Principal Associated Soils:

The Pak Khom series is associated with Tha Sae, Sawi and Khao Khat series. Pak Khom
occurred on the lower position of Tha Sae and Sawi.

ANALYSIS RESULTS  Profile code No.: S-65/121

      (oven dry basis) Soil series: PaK Khom series (Pkm)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pf-585 0-11 A 51.5 45.5 3.0 sl sl 5.8 5.0 1.2 29

Pf-586 11-20 BA 56.9 32.1 11.0 sl scl 6.0 5.0 1.2 29

Pf-587 20-40 Bt 39.5 32.0 28.5 cl cl 5.5 4.0 1.6 24

Pf-588 40-70 Btg 20.4 49.6 30.0 cl cl 5.0 4.0 1.7 35

Pf-589 70-130 Btgv1 26.2 32.8 41.0 c c 5.4 4.2 1.7 29

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-11 0.9 1.79 0.05 4.40 0.40 0.10 0.20 5.10 3.00 8.10 5.9 196.7 86 63 0.22

11-20 2.2 1.53 0.05 3.90 0.40 0.10 0.20 4.60 3.60 8.20 5.4 49.1 85 56 0.12

20-40 2.8 0.78 0.03 1.00 0.40 0.10 0.20 1.70 12.80 14.50 9.7 34.0 18 12 0.05

40-70 3.7 0.71 0.03 0.40 0.40 0.10 0.20 1.10 21.50 22.60 13.8 46.0 8 5 0.04

70-130 3.5 0.65 0.02 0.30 0.30 0.10 0.20 0.90 18.50 19.40 13.8 33.7 7 5 0.04

Surveyor: C. Pintip & staff Reported by: W. Sirichuaychoo

Date: May 1, 1975 Date:Nov. 4, 1998
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Proposed by C. Changprai, 1973
Revised by :
 P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PONG NAM RON SERIES Field Symbol: Pon

Distribution: Occupies a small extent in the areas of Southeast Coast of Thailand.

Setting: Pong Nam Ron soils derived from basalt and occurred on basaltic terrain. Relief is
undulating to rolling. Slope ranges from 2 to 20 percent. Elevation ranges from 180 to 220 m
above mean sea level. The climate is Tropical Monsoon (Koppen 'Am'). Average annual
precipitation is from 2,000 to 3,400 mm Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is rapid and
surface runoff is rapid.

Vegetation and Land Use: Mainly covered by Tropical Evergreen Forest. Parts have been cleared
for upland crop cultivation such as corn and cotton.

Characteristic Profile Features: The Pong Nam Ron series is a member of the fine-loamy, mixed,
active, isohyperthermic, shallow Typic Hapludolls (soil taxonomy, 2003). They are shallow
soils to a layer of weathered parent rock and are characterized by a dark brown or dark
reddish brown loam surface or A horizon overlying a dark reddish brown or reddish brown
clay or gravelly clay cambic B horizon which inturn overlies weathered basalt rock. Neutral
to slightly alkaline, reaction values range from 6.5 to 7.5 at the surface layer and slightly acid
to neutral, reaction values range from 6.5 to 7.0 in the subsoil.

Typifying Pedon: The Pong Nam Ron loam - Tropical Evergreen Forest, 12 km from Amphoe Pong
Nam Ron to Refugee camp, Amphoe Pong Nam Ron, Changwat Chanthaburi, 200 m above
mean sea level, 7 percent slopes(sheet number 5449I, coordinates 218428).

Profile Code Number: No.4, described by L. Momcharoen and W. Sirichuaychoo (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap1 0-4 Brown (7.5YR5/2, dry) or very dark grayish brown (10YR3/2, moist) loam;

moderate fine to medium granular structure; very hard, firm, slightly sticky and
slightly plastic; many very fine to fine roots; neutral (field pH 7.0); clear smooth
boundary.

Ap2 4-14 Brown (7.5YR5/2, dry) or dark brown (7.5YR3/2, moist) clay loam; weak
medium subangular parting to moderate fine to medium granular structure;
extremely hard, firm, slightly sticky and slightly plastic; common fine roots;
slightly acid (field pH 6.5); clear smooth boundary.

Bw1 14-26 Light yellowish brown (10YR6/4, dry) or dark yellowish brown (10YR4/4, moist)
clay loam; moderate medium subangular structure; extremely hard, firm, slightly
sticky and slightly plastic; few fine roots; moderately acid (field pH 6.0); clear
smooth boundary.

Bw2 26-43 Pale brown (10YR6/3, dry) or brown to dark brown (10YR4/3, moist) clay loam;
moderate medium subangular structure; extremely hard, firm, slightly sticky and
slightly plastic; coarse fragments, 10% larger than 19 mm mixed lithology;
strongly acid (field pH 5.5); abrupt irregular boundary.

Cr 43-68 Brownish yellow (10YR6/6) and white (10YR8/2) weathered rock or saprolite;
structureless; few medium roots in cracks.

Remarks: This profile is Benchmark soils of Thailand, October 1987.

Type Location:

Name of district, Amphoe Pong Nam Ron, Changwat Chanthaburi.
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Range of Profile Features:

The surface or A horizon loam, clay loam, silty clay or clay, is 10 to 20 cm in thickness and
has 7.5YR or 5YR hues, values 3 or 2 and chromas 2 to 4. Structure is moderate fine,
medium coarse granular. Moderately acid to slightly alkaline, reaction values range from 6.0
to 7.5.

The upper cambic B horizon clay loam ( silty clay loam may occur), has 7.5YR or 5YR hues,
values 3 or 4 and chromas 3 to 6 in 5YR hues and chromas 2 to 4 in 7.5YR hue. The lower
cambic B horizon has 5YR or 2.5YR hues, values 3 or 4 and chromas 3 to 6. Structure is
granular and subangular blocky. Moderately acid to neutral, reaction values range from 6.0 to
7.0.

The C or R horizon usually occurs at some depth within 50 cm from the surface and consists
of partly weathered basalt fragments.

Similar Soil Series:

Surin series (Su): clayey-skeletal, kaolinitic, isohyperthermic Typic Rhodustalfs, ustic soil
moisture regime.

Nong Bon series (Nb): fine, kaolinitic, isohyperthermic Typic Kandiudults, is very deep soils.

Principal Associated Soils:

These include Tha Mai, Nong Bon, O Lam Chiak, Bueng Chanang and Phak Kat series.

Tha Mai series (Ti): fine, kaolinitic, isohyperthermic Typic Hapludox.

O Lam Chiak series (Oc): very-fine, mixed, active, isohyperthermic Typic Hapludalfs.

Bueng Chanang series (Bng): fine, mixed, semiactive, isohyperthermic Fluventic Eutrudepts.

Phak Kat series (Pat): fine, mixed, semiactive, isohyperthermic Plinthaquic Paleudalfs.

ANALYSIS RESULTS  Profile code No.: No.4 (Benchmark Soil)

      (oven dry basis) Soil series: Pong Nam Ron series (Pon)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

0-4 Ap1 42.7 33.3 24.0 2.8 3.3 7.3 16.0 13.3 l l 5.9 5.8

4-14 Ap2 41.2 32.0 26.8 6.7 3.3 6.1 13.6 11.5 cl cl 5.6 5.3

14-26 Bw1 41.6 31.0 27.4 6.7 4.5 6.7 12.8 10.9 cl cl 5.2 4.9

26-43 Bw2 42.5 30.9 26.6 6.1 5.2 7.5 13.0 10.7 cl cl 5.0 4.7

43-68 Cr 72.5 19.7 7.8 4.9 13.9 20.8 21.2 11.6 sl atheredr 5.3 5.0

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-4 3.06 0.21 12.30 4.10 0.30 0.10 16.80 19.2 80.0 88.0 19.1

4-14 1.51 0.13 9.00 3.30 0.20 TR 12.50 16.2 60.4 77.0 16.2

14-26 0.90 0.09 6.90 3.10 0.10 TR 10.10 15.6 56.9 65.0 15.6

26-43 0.65 7.00 3.60 0.10 0.10 10.80 16.5 62.0 65.0 16.6

43-68 0.20 12.00 5.00 0.10 0.20 17.30 19.7 252.6 88.0 19.7

Surveyor: L. Moncharoen & W. Sirichuaychoo Reported by: W. Sirichuaychoo

Date: Date:Nov. 8, 1998



145

Proposed by W. der Kevie, 1969
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

PHAN THONG SERIES Field Symbol: Ptg

Distribution: Occupies small extent in the southeast region, mainly in Changwat Chachoengsao and
Chon Buri.

Setting: Phan Thong soils are formed from marine sediments mixed with riverine alluvium under
brackish water influence. They occur in former tidal flats or alluvium plain which grade down
to marine deposits and now free from tidal flooding and have been cultivated for some time.
Relief is level. Slopes are 0-1%. Elevation ranges from 3-7 m above sea level. The climate is
Tropical Savanna (Köppen 'Aw'). Mean annual precipitation is about 1,300 mm. Mean annual
temperature is 27oC.

Drainage, Permeability and Surface Runoff: Poorly drained. Permeability is moderate to slow and
runoff are slow. These soils are flooded by impounded rainwater or river up to 30 cm depth
for four to five months during the rainy season. Sometimes this area flooded by irrigation.
Groundwater level falls below 1.5 m during the peak of the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Phan Thong series is a member of the Fine-silty, mixed,
superactive, nonacid, isohyperthermic Mollic Endoaquepts. They are deep, medium acid to
neutral over mildly alkaline soils. They are characterized by a thin dark coloured loam, silt
loam A horizon overlying a light gray loam silt loam or silty clay loam B horizon, which in turn
overlies a greenish-gray C horizon with its upper boundary about 1.5 m from the soil
surface. These soils are mottled throughout with strong brown and reddish yellow coatings
on root channels in the A horizon, and yellowish brown, strong brown and olive brown
mottles in the B horizon.

Typifying Pedon: Phan Thong clay - paddy field, Ban Bang Na, Amphoe Phan Thong, Changwat
Chon Buri, 3 m above mean sea level, less than 2 percent slopes, more than 2 m ground
water table depth (sheet name Amphoe Phanut Nikhom, sheet number  5235 IV, coordinate
240922).

Profile Code Number: SE-15/15, described by Van der Kevie, 23 March 1970.

Horizon Depth (cm) Description

Apg1 0-10 Very dark gray (10YR3/1) clay; common fine discinct strong brown and
prominent reddish yellow mottles in very fine root channels; moderate
coarse subangular blocky structure; hard, firm; many fine and very fine
roots; slightly acid (field pH 6.5); clear, smooth boundary.

Apg2 10-20 Black (10YR2/1) clay; common fine prominent strong brown and
reddish yellow mottles in very fine root channels; massive to weak
coarse subangular blocky structure; firm, hard; common very fine roots;
neutral (field pH 7.0); abrupt, slightly wavy boundary.

BAg 20-34/40 Light gray to gray (10YR6/1) fine sandy clay loam; very few fine diffuse
light olive brown mottles mainly in upper 2 cm of the horizon; weak
prismatic; very friable; few thick dark gray and black humus clay
coatings on vertical ped faces; black humus clay coatings in vertical
pores; few very fine roots; mildly alkaline (field pH 7.5) gradual, wavy
boundary.

Bg1 34/40-70 Light gray to gray (5Y6/1) fine sandy loam; many coarse discinct
yellowish brown, strong brown and light olive brown mottles; weak
prismatic breaking to coarse subangular blocky structure; friable,
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slightly sticky; thick black humus clay coatings in vertical pores and on
few vertical ped faces; few manganese nodules; few very fine roots;
mildly alkaline (field pH 7.5) gradual, wavy boundary.

Bg2 70-140 Light gray to gray (5Y6/1) fine sandy loam; common medium diffuse
light olive brown mottles, few green and olive brown mottles; weak
prismatic breaking to subangular blocky structure; friable, slightly sticky;
black humus clay coatings in pores; many fine vertical and very fine
tubular pores; very few soft manganese nodules; mildly alkaline (field
pH 7.5).

BCg 140-180 Greenish gray (5GY5/1) half ripe clay; few green and olive mottles;
some of which are slightly hard; moderately alkaline (field pH 8.0).

Cg 180-250 Dark greenish gray (5GY4/1) fine sandy loam; very few green mottles;
many shell fragments; moderately alkaline (field pH 8.0).

Type Location:

Name of Amphoe, Amphoe Phan Thong Changwat Chonburi.

Range of Profile Features:

The A horizon is from 15 to 30 cm thick, has 10YR hue, values of 2 or 3 and chromas of 1 or
2. The texture of clay or clay loam Structure is massive to weak or moderate, coarse blocky.
Field pH values range from 6.0 to 7.0.

The B horizon has 10YR or 5Y hues, values of 5 or 6 and chroma of 1. Structure is weak
prismatic breaking to moderate coarse blocky. field pH values range from 7.0 to 8.0.

The C horizon has textures ranging from clay to sandy loam, is half ripe and has greenish
gray or dark greenish gray colours. Few green and olive brown mottles occur in the upper
layers and shell fragments are commonly found. The field pH is 8.0 or more.

Similar Soil Series:

Don Mueang series (Dm): has lower pH values throughout and contains jarosite mottles in the
B horizon.

Bang Phae series (Bph): contains gypsum crystals in the B horizon and has a clayey texture
between 50-100 cm from the surface.

Bang Len series (Bl):  has clay textures to a depth of at least 1 m from the soil surface.

Principal Associated Soils:

These include Bang Len and Bang Phae series occupying similar positions on the former tidal
flats.
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ANALYSIS RESULTS  Profile code No.: SE-15/15
      (oven dry basis) Soil series : Phan Thong (Ptg)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc
sand silt clay vc c m f vf  result  estimn  water  KCl

Pa 282 0-10 Apg1 9.0 64.0 27.0 sicl c 4.9 4.5 0.2 4.8 226
Pa 283 10-20 Apg2 8.0 59.0 33.0 sicl c 6.3 5.6 0.9 4.6 259
Pa 284 20-34/40 BAg 5.0 69.0 26.0 sil fscl 7.0 6.1 0.2 3.8 190
Pa 285 34/40-70 Bg1 26.0 50.0 24.0 l-sil fsl 7.0 5.9 0.8 7.9 235
Pa 286 70-140 Bg2 28.0 51.0 21.0 sil fsl 7.8 7.2 1.3 180.0 217
Pa 287 180-250 Cg 18.0 58.0 24.0 sil fsl 7.5 7.3 6.1 197.5 440

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 
(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) cmol(+) kg-1 cmol(+) kg-1 (ECx106)
(B) (A) (C) Clay (B+D) (D) dS m-1

0-10 1.7 0.83 0.12 6.50 5.20 0.60 1.90 14.20 5.90 20.10 14.40 53.3 99 71 0.18
10-20 2.1 0.55 0.10 7.30 6.20 0.60 2.10 16.20 4.40 20.60 17.50 53.0 93 79 0.08

20-34/40 1.8 0.07 0.02 4.60 4.60 0.40 1.70 11.30 1.60 12.90 11.20 43.1 100 88 0.09
34/40-70 1.8 0.05 0.02 6.80 7.10 0.60 2.40 16.90 2.60 19.50 15.80 65.8 100 87 0.13
70-140 1.7 0.04 0.00 12.40 6.30 0.50 3.00 22.20 1.00 23.20 14.40 68.6 100 96 0.20

180-250 2.4 1.00 0.08 36.80 10.30 0.90 7.10 55.10 1.30 56.40 20.90 87.1 100 98 0.44
Surveyor : Kevie REPORTED BY : Samruay Kruthun
Date: Date: 
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Proposed by P. Vijarnsorn, 1978
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PATTANI SERIES Field Symbol: Pti

Distribution: Occupied a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Pattani soils formed from marine sand sediment and occurred on coastal plain (back swamp
along coastal plain). Relief is level. Slope is less than 1 percent. The climate is Tropical
Monsoon (Koppen 'Am'). Average annual precipitation is from 1,800 to 2,500 mm Average
air temperature is from 26oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is slow and
surface runoff is slow. Flooding depth 20 to 30 cm about 3 to 4 months.

Vegetation and Land Use: Natural grasses, shrub forest, some part cleared for paddy field.

Characteristic Profile Feature: Pattani series is a member of the coarse-loamy, mixed, superactive,
nonacid, isohyperthermic Sulfic Endoaquepts (soil taxonomy, 2003). They are very deep
soils and are characterized by a dark gray or dark grayish brown clay loam surface or A
horizon overlying stratified marine sediments gray sandy loam, loamy sand or silt loam, high
sulfur content of C horizon. Strongly acid to moderately acid, reaction values range from 5.5
to 6.0 over moderately acid to moderately alkaline, reaction values range from 6.0 to 8.0.

Typifying Pedon: Pattani clay loam - old paddy with tall grasses, from Ban Nga Nae, Tambon Ru Sa
Ma Lae, Amphoe Muang, Changwat Pattani, 3 m above mean sea level, less than 1 percent
slopes, 30 cm flooding depth, 110 cm ground water table depth (sheet name Amphoe Nong
Chik, sheet number 5222 IV, coordinate: 467587).

Profile Code Number: S-69/71, described by Boonlom Haneenil, 22 May 1978 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-9 Dark grayish brown (10YR4/2) clay loam; common fine distinct strong brown

(7.5YR5/8) mottles mainly along roots channels; moderate fine and medium
subangular blocky structure; firm, sticky and plastic; many very fine and fine
roots; moderately acid (field pH 6.0); abrupt smooth boundary.

Bg1 9-16 Light gray to gray (5Y6/1) silty clay loam; many medium and coarse prominent
strong brown (7.5YR5/8) and few fine prominent red (10R4/8) mottles;
moderate fine and medium subangular blocky structure; firm, sticky and plastic;
many very fine and fine roots; slightly acid (field pH 6.5); clear smooth
boundary.

Bg2 16-27 Light gray to gray (5Y6/1) and grayish brown (10YR5/2,sand spot) sandy loam;
few fine distinct strong brown (7.5YR5/6) mottles mainly along roots channels;
moderate fine subangular blocky structure and single grains; friable, slightly
sticky and slightly plastic; many very fine and fine roots; neutral (field pH 7.0);
clear smooth boundary.

Cg1 27-47 Light gray (10YR7/1) sand; single grains; loose, nonsticky and nonplastic;
common fine roots; moderately alkaline (field pH 8.0); clear smooth boundary.

Cg2 47-61/68 Light gray to gray (10YR6/1) loamy medium sand; common fine and medium
distinct yellowish brown (10YR5/6 and 10YR5/8) mottles; single grains; loose,
nonsticky and nonplastic; common fine roots; moderately alkaline (field pH 8.0);
clear wavy boundary.

2Ag 61/68-90/110 Grayish brown (10YR5/2) silt loamy; common medium distinct strong brown
(7.5YR5/8) mottles; massive; sticky and plastic; few fine and common decayed
roots; moderately alkaline (field pH 8.0); abrupt smooth boundary.
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2Cg3 90/110+ Dark bluish gray (5B4/1) sand; few fine distinct brownish yellow (10YR6/6)
mottles mainly along roots channels; massive; nonsticky and nonplastic;
common decayed roots and leaves; moderately alkaline (field pH 8.0).

Type Location:

Name of province, Changwat Pattani.

Range of Profile Features:

The surface or A horizon loam or clay loam, ranges 10 to 20 cm in thickness which 10YR
hues, values 4 to 5 and chromas 1 to 2. Very strongly acid to slightly acid, reaction values
range from 5.5 to 6.5.

The stratified of subsoil C horizon colored of marine sediment, sandy loam, loamy sand or silt
loam with high sulfer content, is 10YR, 2.5Y, 5Y or G of gray colored. Neutral to moderately
alkaline, reaction values range from 7.0 to 8.0.

Similar Soil Series:

Chaiya series (Cya) : fine-loamy, siliceous, subactive, nonacid, isohyperthermic Fluvaquentic
Endoaquepts, occurred on brackish deposit over marine deposit and has not sulfidic soil
materials.

Principal Associated Soils:

Pattani series is associated with Chaiya and Thon Sai series.

Thon Sai series (Ts): fine-loamy, mixed, semiactive, acid, isohyperthermic Sulfic
Endoaquepts.
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ANALYSIS RESULTS  Profile code No.: S-69/71

      (oven dry basis) Soil series: Pattani series (Pti)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

RA-10993 0-9 Ap 22.2 45.2 32.6 0.6 4.1 5.9 6.9 4.7 cl cl 4.4 3.8 6.7 150

RA-10994 9-16 Bg1 13.2 59.2 27.6 0.1 1.8 2.7 3.5 5.1 sicl sicl 5.3 4.4 4.4 99

RA-10995 16-27 Bg2 75.4 16.3 8.3 5.1 31.6 29.7 5.9 3.1 sl sl 6.3 5.2 3.4 43

RA-10996 27-47 Cg1 93.6 5.4 1.0 8.7 38.1 37.6 8.8 0.4 s s 6.2 5.9 1.1 12

RA-10997 47-61/68 Cg2 84.0 14.5 1.5 2.3 25.1 42.5 11.8 2.3 ls lms 6.8 5.8 1.8 32

RA-10998 68-90/110 2Ag 12.2 62.3 25.5 0.1 0.7 0.7 5.3 5.4 sil sil 3.1 2.8 12.3 21

RA-10999 90/110+ 2Cg3 94.8 4.2 1.0 0.6 5.5 82.1 5.8 0.8 s s 3.0 2.8 6.2 9

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 2.4 0.51 2.50 4.30 0.30 6.00 13.10 9.60 22.70 11.0 33.7 100 58 0.36

9-16 2.0 0.99 2.60 3.50 0.20 3.60 9.90 6.20 16.10 8.1 29.3 100 61 0.18

16-27 0.5 0.34 1.00 1.20 0.10 1.20 3.50 1.60 5.10 1.6 19.3 100 69 0.24

27-47 5.3 0.17 0.40 0.50 0.10 0.90 1.90 0.40 2.30 1.0 100.0 100 83 0.26

47-61/68 0.0 0.28 0.80 0.90 0.10 1.20 3.00 1.10 4.10 1.6 106.7 100 73 0.26

61/68-90 3.5 2.94 4.00 6.40 0.05 5.60 16.05 19.60 35.65 11.9 46.7 100 45 0.50

90-110+ 0.0 0.02 0.50 2.70 0.02 0.30 3.52 10.10 13.62 0.9 90.0 100 26 0.14

Surveyor: B. Haninnee Reported by: W. Sirichuaychoo

Date: May 22, 1978 Date: Nov. 24, 1998
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Proposed by P. Vijarnsorn, 1978
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHATTHALUNG SERIES Field Symbol: Ptl

Distribution: Occupied moderate to large extent in Peninsular Thailand and some areas in Southeast
Coast of Thailand.

Setting: Phatthalung soils are formed alluvium on alluvial plain (low terrace). Relief is level  to nearly
level. Slopes is less than 2 percent. The climate is Tropical Monsoon (Koppen 'Am').
Average annual precipitation is from 1,800 to 2,000 mm Average annual air temperature is
from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is slow and
surface runoff is slow. Ground water below 1.50 m, flooding every year in rainy season.

Vegetation and Land Use: Transplanted rice.

Characteristic Profile Features: Phatthalung series is a member of the fine, kaolinitic,
isohyperthermic Plinthic Paleaquults (soil taxonomy, 2003). They are very deep soils and
are characterized by gray, light gray, light brownish gray or light brownish yellow clay loam
surface or A horizon overlying a light gray, light brownish gray or gray clay argillic B horizon.
Brownish mottles throughout the profile and have red mottles (plinthite) between 5 to 50
percent of the soil matrix  within 150 cm from the soil surface. Very strongly acid to slightly
acid, reaction values range from 5.o to 6.5 throughout the profile.

Typifying Pedon: Phatthalung clay loam - paddy field of Khuan Kut Rice Experiment Station, Ban
Khuan Kut, Tambon Khuan Maphrao, Amphoe Muang, Changwat Phatthalung, 8 m above
mean sea level, less than 1 percent slopes, 10 to 50 cm flooding depth, 70 cm ground water
table depth (sheet name Changwat Phatthalung, sheet number 5024 III, coordinate:
247364).

Profile Code Number: S-66/51, described by Decha Wisatesin, 24 April 1978 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-14/16 Grayish brown to light brownish gray (10YR5-6/2) clay loamy; common fine

distinct yellowish brown (10YR5/6) along roots channels and common fine
distinct strong brown (7.5YR4/6) mottles; moderate medium subangular blocky
structure; firm, slightly sticky and slightly plastic; common fine and medium
roots; very strongly acid (field pH 5.0); clear wavy boundary.

Bg 14/16-23/25 Light gray (10YR7/1) clay; common fine distinct reddish yellow (7.5YR6/8)
along root channels, common fine distinct strong brown (7.5YR5/6) and few fine
prominent yellowish red (5YR5/6) mottles; strong coarse subangular blocky
structure; firm, sticky and plastic; few fine and common medium roots; very
strongly acid (field pH 4.5); gradual wavy boundary.

Btgv1 23/25-60 Light gray (10YR7/1) clay; common medium distinct yellowish brown
(10YR5/6), common fine distinct strong brown (7.5YR5/6) and common fine
prominent red (2.5YR4/8) mottles; moderate medium subangular blocky
structure; firm, sticky and plastic; patchy thin clay coating on ped faces;
common medium roots; extremely acid (field pH 4.0); clear smooth boundary.

Btgv2 60-95 Light gray (10YR7/1) clay; many coarse distinct yellowish brown (10YR5/8),
common coarse distinct strong brown (7.5YR5/8), common fine prominent
yellowish red (5YR5/8) and red (10R4/8) mottles; moderate medium subangular
blocky structure; firm, sticky and plastic; patchy thin clay coating on ped faces;
plinthite about 10%; few fine roots; extremely acid (field pH 4.0); clear, smooth
boundary.
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Btgv3 95-110 Light gray (10YR7/1) clay; many coarse distinct yellowish brown (10YR5/8),
common coarse distinct strong brown (7.5YR5/6) and many coarse prominent
red (10R4/8) and yellowish red (5YR5/6) mottles; moderate medium subangular
blocky structure; firm, sticky and plastic; patchy thin clay coating on ped faces
and in pores; plinthite about 20%; few fine roots; extremely acid (field pH 4.0);
clear smooth boundary.

Type Location:

Name of province, Changwat Phatthalung.

Range of Profile Feature:

The surface or A horizon clay loam, is 10 to 20 cm in thickness and has 10YR or 7.5YR hue,
values 5 to 6  and chromas 1 to 3. Texture is silt loam, loam, silty clay loam or clay may
occur. Very strongly acid to slightly acid, reaction values range from 5.0 to 6.5.

The argillic B horizon clay or silty clay, has 10YR or 7.5YR hues, values 6 to 8 and chromas 1
to 2. Mottles is brownish to yellowish throughout the profile and has red mottles (plinthite) 5 to
50 percent of the soil matrix within 1.50 meter from the soil surface or form a continuous
phases. Very strongly acid to slightly acid, reaction values range from 5.0 to 6.5.

Similar Soil Series:

Bangnara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults, not plinthite.

Klaeng series (Kl): very-fine, kaolinitic, isohyperthermic Typic Plinthaquults, has red plinthite >
50 percent or continuous phase within 1.50 m from the soil surface.

Principal Associated Soils:

 This included with Bangnara and Klaeng series.

ANALYSIS RESULTS  Profile code No.: S-66/17

      (oven dry basis) Soil series: Phatthalung series (Ptl)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P1-1340 0-14/16 Apg 17.1 74.9 8.0 sil cl 5.2 4.1 6.2 23

P1-1341 16-23/25 Bg 20.0 61.9 18.1 sil c 5.0 3.9 3.4 14

P1-1342 23/25-60 Btgv1 3.8 48.5 47.7 sic c 5.1 3.8 4.4 25

P1-1343 60-95 Btgv2 4.8 44.6 50.6 sic c 5.0 3.6 5.8 38

P1-1344 95-110 Btgv3 5.9 47.1 47.0 sic c 4.9 3.6 3.9 49

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-14/16 0.7 1.40 2.40 0.10 0.04 0.30 2.84 3.40 6.24 3.5 43.8 81 46 0.12

16-23/25 0.6 0.90 2.20 0.04 0.03 0.30 2.57 2.60 5.17 3.8 21.0 68 50 0.08

23/25-60 2.9 0.84 2.40 0.04 0.05 0.30 2.79 10.10 12.89 9.0 18.9 31 22 0.04

60-95 3.0 0.58 1.80 0.04 0.10 0.40 2.34 13.60 15.94 12.1 23.9 19 15 0.04

95-110 2.5 0.22 1.40 0.04 0.10 0.30 1.84 13.40 15.24 11.4 24.3 16 12 0.04

Surveyor: D.  Wisatesin Reported by: W. Sirichuaychoo

Date: April 24, 1978 Date: Nov. 7, 1998
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Proposed by S.Charoenpong, 1970
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHATO SERIES Field Symbol: Pto

Distribution: Occupies moderate extent in peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Phato soils derives from coarse grain clastic rocks namely sandstone, quartzitic sandstone
or equivalent rocks and occurred on denudation surface. Relief is undulating to hilly. Slope
ranges from 5 to 35 percent. Elevation is higher than 50 m above mean sae level. The
climate is Tropical Monsoon (Koppen 'Am') and Tropical Rain Forest (Koppen 'Af'). Average
annual air temperature is from 26 oC to 28oC. Average annual precipitation is from 1,800 to
3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is rapid. Ground water level is below 1 meter throughout the
year.

Vegetation and Land Use: Originally, occupied with Tropical Evergreen Forest, but many areas have
been cleared for para rubber growing.

Characteristic Profile Features: The Phato series is a member of the loamy-skeletal, mixed,
semiactive, isohyperthermic Typic Hapludults (soil taxonomy, 2003). They are moderately
deep soils to bed rocks and are characterized by a dark brown or brown sandy loam surface
or A horizon overlying a strong brown grading to yellowish red sandy loam or sandy clay
loam upper argillic B horizon. This inturn overlies a yellowish red very gravelly sandy clay
loam lower argillic B horizon and C horizon occurs below 50 cm but within 1 meter from the
soil surface. The coarse fractions composed mostly of angular and subangular fragments of
sandstone and quartzite and commonly increase in amount and size with depth. Very
strongly to strongly acid, reaction values range from 4.5 to 5.5.

Typifying Pedon: Phato sandy loam - para rubber plantation, The East of Ban Suan-Ban Khao Mai
Keres about 400 m, Tambon Khlong Hin, Amphoe Ao Luek, Changwat Krabi, 20 to 30
percent slopes (sheet name Ban Mark, sheet number 4725 I, coordinate: 828194).

Profile Code Number: S-64/67, described by K. Busayamanon and staffs, 24 May 1979 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-14 Brown (10YR5/3) sandy loam; weak fine subangular blocky structure breaking

to single grain; friable, nonsticky and nonplastic; many fine and few medium
roots; strongly acid (field pH 5.5); clear smooth boundary.

Bw 14-41 Reddish yellow (7.5YR6/6) sandy loam; weak fine subangular blocky structure;
friable, slightly sticky and nonplastic; many fine and few medium roots; strongly
acid (field pH 5.0); gradual smooth boundary.

Bt1 41-63 Strong brown (7.5YR5/8) sandy clay loam; weak fine and medium subangular
blocky structure; friable, slightly sticky and slightly plastic; patchy thin cutan on
ped faces; few fine and medium roots; very strongly acid (field pH 5.0); clear
smooth boundary.

Bt2 63-93 Yellowish red (5YR5/8) very gravelly sandy clay loam; weak fine subangular
blocky structure grading to structureless; friable, slightly sticky and slightly
plastic; broken thick cutan on ped faces and in pores; few fine and medium
roots; fragment of sandstone about 80% by volume of the soil matrix; very
strongly acid (field pH 5.0); clear wavy boundary.

Cr 93+ weathering zone of sandstone.
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Type Location:

Name of district, Amphoe Phato, Changwat Chumphon.

Range of Profile Features:

The surface or A horizon sandy loam, is between 10 to 20 cm in thickness and has 10YR or
7.5YR hues, values 3 or 4 and chromas  2 through 4. Structure is weak fine subangular
blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The argillic B horizon sandy loam or sandy clay loam, commonly occurs somewhere between
30 to 70 cm of the soil surface. In general, it should have less than 40 cm in thickness, has
7.5YR or 5YR hues, values  5 or 6 and chromas  6 or 8. Texture is sandy loam or sandy clay
loam. Very strongly acid, reaction values range  from 4.5 to 5.0. The lower argillic B horizon
gravelly grading to very gravelly sandy clay loam, ordinary has 5YR hues, values  4 or 5 and
chromas  6 or 8. Soil structure is difficult to describe due to the presence of sandstone and
quartzite fragments. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The C horizon is weathering sandstone bed rocks between 50 to 100 cm from the soil
surface.

Similar Soil Series:

Lat Ya series (Ly): fine-loamy, siliceous, isohyperthermic Kanhaplic Haplustults, ustic
moisture regime.

Principal Associated Soils:

These include Ranong, Tha Sae, Kho Hong and Lang Suan series. Ranong are shallow soils
which occur on higher position. Lang Suan are deeper sandy soils which occur adjacent from
Phato series on lower site of the foothill slope.

Ranong series (Rg): loamy-skeletal, mixed, semiactive, acid, isohyperthermic Lithic
Udorthents.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Kho Hong series (Kh): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Lang Suan series (Lan): isohyperthermic, coated Typic Quartzipsamments.



155

ANALYSIS RESULTS  Profile code No.: S-64/67

      (oven dry basis) Soil series: Phato series (Pto)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

2-12997 0-14 A 66.8 24.6 8.6 0.0 0.2 6.3 24.4 35.9 sl sl 4.3 3.8 1.8 52

2-12998 14-41 Bw 64.7 22.3 13.0 0.1 0.1 6.6 2.2 55.7 sl sl 4.5 3.8 0.7 63

2-12999 41-63 Bt1 62.9 22.5 14.6 0.1 0.1 6.1 20.5 36.1 sl scl 4.7 3.6 0.7 60

2-13000 63-93 Bt2 62.1 10.0 27.9 0.5 0.6 4.3 1.4 55.3 scl vgscl 4.9 3.8 0.7 49

2-13001 93+ Cr - - - - - - - - - - - - - -

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-14 0.6 1.35 0.60 0.30 0.10 0.20 1.20 5.50 6.70 3.4 39.5 35 18 0.23

14-41 0.6 0.44 0.30 0.10 0.10 0.20 0.70 5.00 5.70 3.6 27.7 19 12 0.08

41-63 0.8 0.38 0.30 0.10 0.10 0.20 0.70 6.20 6.90 4.3 29.5 16 10 0.04

63-93 1.2 0.38 0.30 0.06 0.10 0.30 0.76 10.50 11.26 7.8 28.0 10 7 0.02

93+ - - - - - - - - - - - - - - -

Surveyor: K. Busayamanon & staff Reported by: W.  Sirichuaychoo 

Date: May  24, 1979 Date: Jan. 30, 1999
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Proposed by C. Pinthip,1970
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PATHIO SERIES Field Symbol: Ptu

Distribution: Small extent in Peninsular Thailand and some areas in Southeast Coast of Thailand.

Setting: Pathio soils derived from fine grain clastic rocks namely shale, phyllite or equivalent rocks
and occurred on denudation surface. Relief is gently undulating to undulating. Slope ranges
from 2 to 12 percent. The climate is Tropical Monsoon (Koppen 'Am'). Annual precipitation is
from 1,800 to 3,000 mm. Average annual temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is medium. The ground water level is below 2 m for most of
the year.

Vegetation and Land Use: Originally, Tropical Evergreen Forest. Parts are cleared for para rubber,
oil palm or fruit trees. Abandoned areas revert to low secondary shrubs and grass (Imperata
cylindrica).

Characteristic Profile Features: The Pathio series is a member of the fine, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown or dark reddish brown sandy loam  surface or A horizon
overlying a red sandy clay loam grading to sandy clay or clay kandic B horizon. Very
strongly acid to moderately acid, reaction values range from 5.0 to 6.0.

Typifying Pedon: Pathio sandy loam - fruit trees and low shrubs with Imperata cylindrica
undergrowth, from Moo Ban Khao Lang, Amphoe Lang Suan, Changwat Chumphon, 1 to 2
percent slopes.

Profile Code Number: S-58/21, described by Pisoot Vijarnsorn, 13 February 1970 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-5 Dark reddish brown (5YR3/4) sandy loam; weak fine granular structure; soft,

slightly sticky and nonplastic; few fine interstitial and tubular pores; common
fine and medium roots; common fine animal holes; moderately acid (field pH
6.0); clear wavy boundary.

AB 5-20 Dark red (2.5YR3/6) fine sandy clay loam; weak fine granular structure; very
friable, slightly sticky and slightly plastic; common fine interstitial and tubular
pores; common fine animal holes; common fine roots; moderately acid (field pH
6.0); clear smooth, boundary.

Bt1 20-34 Red (2.5YR4/6) very fine sandy clay; weak fine to medium subangular blocky
structure; friable, sticky and plastic; patchy thin cutan along ped faces; many
fine interstitial and tubular pores; common fine roots; moderately acid (field pH
6.0); clear smooth, boundary.

Bt2 34-100+ Red (2.5YR4/6) very fine sandy clay; weak fine to medium subangular blocky
structure; friable, sticky and plastic; distinct cutan along ped faces and animal
holes; common fine interstitial and tubular pores; common fine roots;
moderately acid (field pH 6.0).

Type Location:

Name of district, Amphoe Pathio, Changwat Chumphon.

Range of Profile Features:

The surface or A horizon sandy loam, is from 5 to 10 cm in thickness and has 10YR, 7.5YR or
5YR hues, values 3 to 4 and chromas 2 to 4. The structure is weak fine granular. Texture of
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sandy clay loam may occur. Moderately acid to slightly acid, reaction values range from 6.0 to
6.5.

The lower A or upper B horizon has values of 4 to 5 and chromas  6 to 8 in 5YR hue. Texture
may be sandy loam or sandy clay loam. Moderately acid to slightly acid, reaction values
range from 6.0 to 6.5.

The argillic B horizon clay or sandy clay, has 2.5YR or 10R hues, values 2 to 4 and chromas
6 to 8. Structure is weak and moderate fine to medium blocky. Very strongly acid to strongly
acid, reaction values range from 5.0 to 5.5.

Similar Soil Series:

Ao Luek series (Ak): very-fine, kaolinitic, isohyperthermic Rhodic Kandiudox, dark red colors
(2.5YR or 10R, values < 3 and chroma 2 to 6.

Principal Associated Soils:

These include Khlong Thom, Fang Daeng and Sadao series.

Khlong Thom series (Km): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Fang Daeng series (Fd): fine-loamy, kaolinitic, isohyperthermic Rhodic Kandiudults.

Sadao series (Sd): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

ANALYSIS RESULTS  Profile code No.: S-58/21

      (oven dry basis) Soil series: Pathiu series (Ptu)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-679 0-5 A 60.0 31.0 9.0 sl sl 6.4 6.0 1.1 11.3 241

Pd-680 5-20 AB 58.0 28.0 14.0 sl scl 5.0 4.4 0.0 3.1 104

Pd-681 20-34 Bt1 47.0 20.0 33.0 scl sc 4.9 3.9 0.3 3.7 63

Pd-682 34-100+ Bt2 30.0 18.0 52.0 c sc 4.9 3.7 0.6 3.1 30

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-5 2.9 4.40 19.50 2.60 0.30 0.20 22.60 7.80 30.40 22.1 245.6 100 74 0.30

5-20 0.9 0.69 1.80 0.50 0.20 0.20 2.70 5.70 8.40 4.9 35.0 55 32 0.11

20-34 1.2 0.39 1.80 0.60 0.10 0.10 2.60 8.60 11.20 5.7 17.3 46 23 0.03

34-100+ 1.9 0.19 0.90 0.40 0.10 0.10 1.50 9.00 10.50 7.7 14.8 19 14 0.02

Surveyor: P. Vijarnsorn Reported by: W. Sirichuaychoo

Date: Feb. 13, 1970 Date: Nov. 24, 1998

Soil series: Pathio series (Ptu)
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Proposed by F.R. Moormann, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHATTAYA SERIES Field Symbol: Py

Distribution: Occupy a small extent in Southeast Coast of Thailand.

Setting: Phattaya soils are formed from beach sand on beach ridge, sandy sediments derived largely
from granite and quartzite. Relief is nearly level to gently undulating topography which slope
range from 1 to 5 percent. Elevation ranges from 1 to 10 m above sea level. The climate is a
seashore climate. Average annual precipitation is 1,300 mm Average annual air temperature
is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is excessively drained, permeability is rapid
and surface rurface is slow to medium.

Vegetation and Land Use: Mainly used for dry land crops such as cassava, bananas, pineapples
and castor beans.

Characteristic Profile Features: The Phattaya series is a member of the isohyperthermic, coated
Typic Quartzipsamments (soil taxonomy, 2003). They are very deep sandy soils and are
characterized by a dark grayish brown, dark brown or grayish brown loamy sand surface or
A horizon overlying light yellowish brown or pink sand upper C horizon which inturn overlies
a yellowish brown or reddish yellow or strong brown sand lower C horizon. Sand fraction
mainly consists of coarse sand. Moderately acid to neutral, reaction values range from 6.o to
7.0 throughout the profile.

Typifying Pedon: Phattaya sand - coconut, water melon and castor bean cultivation, from Amphoe Si
Racha, on right side of Sukhumvit road to Phattaya, Changwat Chon Buri, 10 m above
mean sea level, less than 2 percent slopes (sheet name King Amphoe Ko Si Chang, sheet
number 5150 II).

Profile Code Number: SE-15/17, described by M. Singhawara and W. Chanchai, 22 June 22, 1973
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-20 Brown to dark brown (10YR4/3) loamy medium sand; structureless to single

grains; loose, nonsticky and nonplastic; many fine and medium interstitial
pores; many very fine roots; slightly acid (field pH 6.5); clear smooth boundary.

C1 20-45 Pink (7.5YR7/3) loamy medium and coarse sand; structureless to single grains;
loose, nonsticky and nonplastic; many medium interstitial pores; common very
fine, few fine and few medium roots; moderately acid (field pH 6.0); gradual
smooth boundary.

C2 45-150 Reddish yellow and strong brown (7.5YR5-6/6-8) loamy medium and coarse
sand; structureless to single grains; loose, nonsticky and nonplastic; many
medium interstitial pores; many fine and common medium roots; moderately
acid (field pH 6.0).

Type Location:

Name of beach, Phattaya beach, Amphoe Si Racha.

Range of Profile Features:

The surface or A or Ap horizon coarse sand or loamy coarse sand, is from 10 to 20 cm in
thickness and has 10YR or 7.5YR hues, values 3 to 5 and chromas 2 to 4. Structure is single
grain or very weak granular. Very strongly acid to neutral, reaction values range from 5.0 to
7.0.
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The subsoil or C horizon coarse sand or loamy coarse sand has 10YR or 7.5YR hues, values
5 to 7 and chromas  4 to 8. Structure is single grain. Very strongly acid to slightly acid,
reaction values range from 5.0 to 6.5.

Similar Soil Series:

Hua Hin series (Hh): isohyperthermic, coated Typic Quartzipsamments, contain shell
fragments in the profile.

Bacho series (Bc): isohyperthermic, coated Typic Quartzipsamments, less coarse sand
fraction content.

Rayong series (Ry): isohyperthermic, uncoated Typic Quartzipsamments, strongly leached
quartz sand and has paler color in the subsoil.

Principal Associated Soils:

These include Sattahip and Hua Hin series.

Sattahip series (Sh): isohyperthermic, coated Typic Quartzipsamments.

ANALYSIS RESULTS  Profile code No.: SE-15/17

      (oven dry basis) Soil series: Phattaya series (Py)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1208 0-20 Ap 82.0 16.5 1.5 ls lms 5.8 5.2 3.4 32

Pd-1209 20-45 C1 73.5 26.0 0.5 ls lms 5.1 3.9 1.9 21

Pd-1210 45-150 C2 81.0 18.0 1.0 ls lms 5.5 4.2 1.9 24

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-20 1.2 0.75 0.80 0.20 0.10 0.40 1.50 0.20 1.70 1.1 73.3 100 88 0.06

20-45 1.7 0.78 0.10 0.10 0.10 0.40 0.70 0.20 0.90 0.6 120.0 100 78 0.01

45-150 0.9 0.75 0.20 0.10 0.10 0.40 0.80 0.30 1.10 0.5 50.0 100 73 0.00

Surveyor: M. Singhawara & W. Chanchai Reported by: W. Sirichuaychoo

Date: June 22, 1973 Date: Oct. 26, 1998
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Proposed by P. Vijarnsorn,1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

PHAYOM NGAM SERIES Field Symbol: Pym

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Phayom Ngam soils derived from fine grain clastic rocks namely shale, phyllite or equivalent
rocks and occurred on denudation surface. Relief is nearly level to gently undulating. Slopes
ranges from 2 to 5 percent. The climate is Tropical Rain Forest (Koppen 'Af') climate.
Average annual precipitation is from  2,000 to 2,500 mm Mean annual air temperature is
from  26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, slow
permeability is slow and surface runoff  is slow.

Vegetation and Land Use: The major of these soils have been cleared for para rubber, oil palm and
fruit trees. Some areas used for transplanted rice and upland rice.

Characteristic Profile Features: Phayom Ngam series is member of fine-loamy, kaolinitic,
isohyperthermic Kandic Plinthaquults (soil taxonomy, 2003). They are moderately deep soils
to ironstones and are characterized by dark grayish brown to brown loam surface or A
horizon overlying light brownish gray or white clay loam over very gravelly clay with many
red mottles (plinthite) that form a continuous phase or more than half of the matrix within
150 cm from thesoil surface. Very strongly acid to strongly acid, reaction values range from
5.0 to 5.5.

Typifying Pedon: Phayom Ngam  loam - opened grassland, from Phayom Ngam Land Settlement,
Amphoe La-ngu, Changwat Satun, 3 to 4 percent slopes, 150 cm ground water table depth
(sheet number 4922 I NW).

Profile Code Number: S-67/70, described by P. Pramojanee, 27 July 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-13 Dark grayish brown (10YR4/2) loam; few fine faint root mottles; weak to

moderate coarse subangular blocky structure; friable, nonsticky and slightly
plastic; common fine interstitial pores; many fine roots; strongly acid (field pH
5.5); clear smooth boundary.

BAg1 13-22 Grayish brown to light brownish gray (10YR5-6/2) loam; many fine distinct
strong brown (7.5YR5/6) mottles; weak coarse subangular blocky structure;
slightly firm, slightly sticky and slightly plastic; few very fine and fine tubular
pores; many fine roots; very strongly acid (field pH 5.0); gradual, smooth
boundary.

BAg2 22-34 Light brownish gray (10YR6/2) loam; many fine distinct strong brown
(7.5YR5/8) mottles; weak coarse subangular blocky structure; slightly firm,
sticky, plastic; common fine interstitial pores, common very fine and fine tubular
pores; very strongly acid (field pH 5.0); clear smooth boundary.

Btgv 34-63 Light gray (10YR7/1) clay loam; many fine prominent of red (2.5YR4/8,
plinthite) and many fine to medium distinct of strong brown (7.5YR5/8) mottles;
weak to moderate coarse subangular blocky structure; slightly firm, sticky and
plastic; few patchy cutan on ped faces; common fine interstitial and tubular
pores; few fine roots; very strongly acid (field pH 5.0); clear smooth boundary.

Btcgv 63-95 White (10YR8/1) brownish yellow (10YR6/6) and red (2.5YR5/8, plinthite) very
gravelly clay loam; friable, sticky and plastic; few patchy cutan on ped faces;
very few very fine roots; gravels composed of iron stones about 70% by volume
of the soil matrix; very strongly acid (field pH 5.0); clear smooth boundary.
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BCg 95-110 White (10YR8/1) Yellowish red (5YR5/8) and red (10YR4/6) color of weathering
shale, clay; moderate fine to medium angular blocky structure; many fine to
medium interstitial and few very fine tubular pores; common visible weathering
shale but not aggregate; very strongly acid (field pH 5.0).

Remark: Plinthite more than 50% by volume of the soil matrix or continuous phase.

Type Location:

Name of village, Ban Phayom Ngam, Amphoe La-ngu, Changwat Satun.

Range of Profile Features:

The surface or A horizon loam or clay loam is ranges from 15 to 30 cm in thickness, has
10YR or 7.5YR hues, values 3 to 4  and chromas 2 to 4 . Soil texture is silt loam to silty clay
loam may occurred. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The upper kandic B horizon clay loam, has 10YR or 7.5YR  hues, values 6 to 7 and chromas
1 to 2. Common strong brown and red mottles. Very strongly acid to strongly acid, reaction
values range from 4.5 to 5.5.

The lower argillic B horizon very gravelly clay, has 10YR or 7.5 in hues,  values 6 to 8 and
chromas 1 to 2, occur between 50 to 100 cm from the soil surface. Many red mottles
(plinthite) formed a continuous phase or more than half of the matrix and strong brown
mottles. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Kan Tang series (Kat): clayey-skeletal, kaolinitic, isohyperthermic Typic (Aquic) Plinthudults,
shallow soils.

Principal Associated Soils:

Phayom Ngam series is associated with Kan Tang, Na Tham, Yan Ta Khao and Khao Khat
series.

Na Tham series (Ntm): fine-loamy, mixed, semiactive, isohyperthermic Typic (Aquic)
Plinthudults.

Yan Ta Khao series (Yk): loamy-skeletal, mixed, semiactive, isohyperthermic Typic (Aeric)
Plinthaquults.

Khao Khat series (Kkt): clayey-skeletal, kaolinitic, isohyperthermic Typic (Kandic) Plinthudults.
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ANALYSIS RESULTS  Profile code No.: S-67/70

      (oven dry basis) Soil series: Phayom Ngam series (Pym)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1741 0-13 Apg 31.5 53.5 15.0 sil l 5.5 4.0 0.0 2.8 70

Pd-1742 13-22 BAg1 30.0 48.0 22.0 l l 5.3 3.9 0.0 2.6 53

Pd-1743 22-34 BAg2 31.5 44.5 24.0 l l 5.2 3.8 0.0 2.6 44

Pd-1744 34-63 Btgv 27.5 41.0 31.5 cl cl 5.2 3.8 0.0 1.6 41

Pd-1745 63-95 Btcgv 24.0 38.5 37.5 cl vgcl 5.8 4.0 0.0 1.6 50

Pd-1746 95-110 BCg 12.5 42.5 45.0 sic c 5.7 3.6 0.3 1.9 47

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-13 0.1 2.41 0.20 0.20 0.10 0.10 0.60 10.40 11.00 6.0 40.0 10 5 0.18

13-22 0.1 1.60 0.20 0.10 0.10 0.20 0.60 8.90 9.50 6.5 29.5 9 6 0.04

22-34 0.1 1.11 0.10 0.10 0.10 0.20 0.50 8.90 9.40 5.2 21.7 10 5 0.02

34-63 0.1 0.62 0.20 0.10 0.10 0.20 0.60 7.70 8.30 5.7 18.1 11 7 0.02

63-95 0.1 0.62 0.20 0.10 0.10 0.20 0.60 9.20 9.80 7.5 20.0 8 6 0.01

95-110 1.1 0.47 0.30 0.10 0.10 0.30 0.80 10.00 10.80 9.0 20.0 9 7 0.02

Surveyor: P. Pramojanee Reported by: W. Sirichuaychoo

Date: July 27, 1973 Date: Nov. 4, 1998 
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Proposed by P. Hemsrichart , 1969
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

RA-NGAE SERIES Field Symbol: Ra

Distribution: Occupies a small extent in Peninsular Thailand, almost exclusively in Changwat
Narathiwat.

Setting: Ra-ngae soils are formed from marine clay sediment occurred on  coastal plain (slightly
depressed areas of back swamps marginal to the flood plain). Relief is level. Slope is less 1
percent. Elevation ranges from 1 to 5 m above mean sea level. The climate is Tropical
Monsoon (Koppen 'Am'). Average annual air temperature is from 26 oC to 28oC. Average
annual precipitation is from 1,800 to 3,000 mm

Drainage, Permeability and Runoff: Drainage is very poorly drained. Permeability is estimated to be
slow and surface runoff is slow to ponded. Flooded by impounded rain water and river water
during the rainy season up to 1 meter for 6 to 7 months. Ground water level falls below 1
meter from the soil surface.

Vegetation and Land Uses: Most of the areas are under swamp grass, reeds and low shrubs
(Malaleuca Leucadendron). Parts are cleared for transplanted rice.

Characteristic Profile Features: The Ra-ngae series is a member of the very-fine, mixed,
superactive, acid, isohyperthermic Sulfic Endoaquepts (soil taxonomy, 2003). They are very
deep soils and are characterized by a very dark gray  clay loam surface or A horizon. The
cambic B horizon has 10YR hues, values 6 to 7 and chroma 1 to 2, mottles are brownish or
yellowish colors overlying a gray or light gray marine clay C horizon with high sulfer content,
the lithologic discontinuity between 50 to 100 cm from the soil surface. Very strongly acid to
strongly acid reaction values range from 4.5 to 5.0.

Typifying Pedon: Ra-ngae sandy clay loam - wet paddy (marsh grass and reeds), from Moo Ban
Lamphu, Amphoe Muang, Changwat Narathiwat, less than 1 percent slopes, 20 to 50 cm
flooding depth, 70 cm ground water table depth.

Profile Code Number: S-71/12, described by F. J. Dent, 17 April 1969 (moist colors unless otherwise
stated).

Horizon Depth (cm) Description
Apg 0-10/11 Light brownish gray (10YR6/2) fine sandy clay loam; common medium distinct

yellowish brown (10YR5/4) mottles; weak fine subangular blocky structure;
slightly hard, firm, slightly sticky and slightly plastic; few fine to very fine
discontinuous, random, in ped, simple open tubular and interstitial pores;
common fine and few medium roots; very strongly acid (field pH 4.5); clear
smooth boundary.

Bg1 10/11-25/29 Light gray to gray (10YR6/1) silty clay; common medium distinct yellowish
brown (10YR5/8) roots mottles; moderate coarse subangular blocky structure;
slightly hard, firm, sticky and plastic; few fine to very fine discontinuous,
random, in ped, simple open tubular and interstitial pores; many fine and
common medium roots; very strongly acid (field pH 4.5); clear wavy boundary.

Bg2 25/29-62/64 Light gray (10YR7/1) silty clay; many medium prominent yellowish brown
(10YR5/8) and yellowish red (5YR4/6) mottles; moderate coarse subangular
blocky structure; slightly hard, firm, sticky and plastic; common fine to very fine
discontinuous, random, in ped, simple open tubular and interstitial pores; many
fine and few medium roots; very strongly acid (field pH 4.5); clear smooth
boundary.

2Cg 62/64+ Mixed dark grayish brown (10YR4/2) black (10YR2/1) and very dark brown
(10YR2/2) mucky clay; massive, structureless; slightly sticky and slightly
plastic; very strongly acid (field pH 4.5); clear smooth boundary.
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Remark: Ra-ngae series normally has 35-50% clay in the control section (from field check).
Classification of Ra-ngae series is fine, mixed, superactive, acid, isohyperthermic Sulfic
Endoaquepts.

Type Location:

Name of district, Amphoe Ra-ngae, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon loam or clay loam, ranges from 10 to 20 cm in thickness and has
10YR  hues, values 3 to 6 and chromas 1 or 2. Sandy loam or sandy clay loam may occurred.
The structure is weak fine blocky. Very strongly acid to strongly acid, reaction values range
from 4.5 to 5.0.

The cambic B horizon silty clay or clay, has 10YR hues, values 6 to 7 and chromas 1 to 2,
mottles are brownish or yellowish colors. Very strongly acid to strongly acid, reaction values
range from 4.5 to 5.0.

The C horizon marine clay with high sulfer content between 50 to 100 cm from the soil
surface, has moist values of 6 or 7, chromas 1 or 2 in hue 10YR. The structure is massive.
Very strongly acid to strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Munoh series (Mu): fine, mixed, semiactive, acid, isohyperthermic Sulfic Endoaquepts,
jarosite mottles between 50 to 100 cm.

Thon Sai series (Ts): fine-loamy, mixed semiactive, acid, isohyperthermic Sulfic
Endoaquepts.

Principal Associated Soils:

These included Chain Yai, Kab Daeng, Narathiwat and Tak Bai series. Kab Daeng and
Narathiwat soils are organic soils and occur on the lower parts of backswamps. Chain Yai
series occur on higher position. Tak Bai soils occur on former tidal flats and have formed from
brackish sediments, they are poorly drained with a cambic B horizon.

Chain Yai series (Cyi): fine, mixed, superactive, acid, isohyperthermic Haplic Sulfaquents.

Kab Daeng series (Kd): loamy, mixed, superactive, dysic, isohyperthermic Terric Sulfihemists.

Narathiwat series (Nw): dysic, isohyperthermic Typic Haplofibrists.

Tak Bai series (Ta): fine-silty, mixed, semiactive, acid, isohyperthermic Typic Endoaquepts.
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ANALYSIS RESULTS  Profile code No.: S-71/12

      (oven dry basis) Soil series: Rangae series (Ra)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-844 0-10/11 Apg 26.0 27.5 46.5 c fscl 4.3 3.7 0.0 6.7 40

P-845 11-25/29 Bg1 25.5 26.0 48.5 c sic 4.3 3.7 0.0 9.5 25

P-846 29-62/64 Bg2 1.2 11.3 87.5 c sic 4.6 3.6 0.3 4.6 25

P-847 62/64+ 2Cg 29.6 9.4 61.0 c mucky c 3.2 3.1 0.0 3.8 37

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10/11 4.0 1.64 0.80 1.10 0.10 0.30 2.30 9.40 11.70 11.3 24.3 20 20 0.10

11-25/29 3.0 1.38 0.60 1.70 0.03 0.30 2.63 8.10 10.73 12.6 26.0 21 25 0.06

29-62/64 2.8 0.47 0.50 1.60 0.02 0.30 2.42 9.00 11.42 10.4 11.9 23 21 0.05

62/64+ 2.4 12.35 0.60 2.90 0.04 0.60 4.14 77.00 81.14 67.1 110.0 6 5 2.00

Surveyor: F.J. Dent Reported by: W. Sirichuaychoo

Date: April 17, 1969 Date: Nov. 3, 1998

Soil series: Ra-ngae series (Ra)
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Proposed P. Vijarnsorn, 1972
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

RANOT SERIES Field Symbol: Ran
                           (abolished and change to Bangkok series)

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Ranot soils are formed from brackish sediment and occurred  on coastal plain. Relief is level.
Slope is less than 1 percent. Elevation ranges from 1 to 5 m above mean sea level. The
climate is Tropical Monsoon (Koppen 'Am) or Tropical Rain Forest (Koppen 'Af'). Average
annual precipitation is above 2,000 mm Average annual air temperature is from 26 oC to
28oC.

Drainage, Permeability and Runoff: Drainage is poorly drained, permeability is estimated to be slow
and surface runoff is very slow. Ground water level stays within 1 meter almost throughout
the year except during dry season. According to land use, free water lies on the surface
throughout rainy season.

Vegetation and Land Use: Used almost exclusively for transplanted rice.

Characteristic Profile Features: The Ranot series is a member of the very-fine, mixed, semiactive,
isohyperthermic Typic Endoaqualfs (soil taxonomy, 2003). They are very deep soils and are
characterized by a grayish brown or brown silty clay loam or silty clay surface horizon
overlying a gray or olive gray clay argillic B horizon. Mottles of brownish and yellowish occur
throughout the profile. Very strongly acid to strongly acid, reaction values range from 4.5 to
5.5 in surface soil and neutral to moderately alkaline, reaction values range from 7.0 to 8.0
in subsoil.

Typifying Pedon: Ranot silty clay loam - paddy field, from Ban Chiung Sae, Amphoe Ranot,
Changwat Songkhla, 5 m above mean sea level, 20 to 30 cm flooding depth, 1.25 m ground
water table depth.

Profile Code Number: S-68/137, described by Pisoot Vijarnsorn, 24 April 1977 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-15 Mixed grayish brown (10YR5/2) and brown (10YR5/3) silty clay loam; common

fine and medium prominent yellowish red (5YR5/6) mottles along roots
channels; moderate medium subangular blocky structure; very hard, very firm,
slightly sticky and slightly plastic; many fine roots; very strongly acid (field pH
5.0); clear smooth boundary.

Btg1 15-35 Grayish brown (10YR5/2) silty clay; common fine distinct dark brown to brown
(10YR4/3) and few fine distinct dark brown to brown (7.5YR4/4) mottles;
moderate coarse subangular blocky structure; very firm, sticky and plastic;
patchy thick cutan along ped faces; common silt coat on some faces; few fine
roots; strongly acid (field pH 5.5); clear wavy boundary.

Btg2 35-74 Light brownish gray (2.5Y6/2) and gray (10YR5/1) clay; common fine distinct
light olive brown (2.5Y5/4) and common fine distinct brownish yellow (10YR6/6)
mottles; weak coarse subangular blocky structure; firm, sticky and plastic;
moderately thick cutan along channels; few medium roots; distinct slickenside
along ped faces; common soft manganese and iron concretion; moderately
alkaline (field pH 8.0); gradual smooth boundary.

Btg3 74-125 Light brownish gray (2.5Y6/2) clay; common fine distinct light olive brown
(2.5Y5/4) common fine and medium distinct yellowish brown (10YR5/6) and few
medium dark yellowish brown (10YR4/4) mottles; weak coarse subangular
blocky structure; firm, sticky and plastic; moderately thick cutan along channels;
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few medium roots; distinct slickenside along ped faces; common soft
manganese and iron concretion; moderately alkaline (field pH 8.0).

Type Location:

Name of district, Amphoe Ranot, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon clay loam is 10 to 20 cm in thickness and has 10YR hues, values  5
or 6 and chromas  2 or 3. Texture of clay may also occur. Structure is weak and moderate
fine and medium subangular blocky. Strongly acid to slightly alkaline, reaction values range
from 5.5 to 7.5.

The argillic B horizon has 10YR, 2.5Y or 5Y hues, values  5 to 7 and chromas less than 2.
Structure is moderately medium and coarse angular or subangular blocky. Mottles of 7.5YR,
10YR or 2.5Y hues, values  5 or 6 and chromas  6 or 8 occur throughout the profile. Neutral to
moderately alkaline, reaction values very from 7.0 to 8.5.

Similar Soil Series:

Bangkok series (Bk): very-fine, smectitic, isohyperthermic Ustic Endoaquerts, has cambic B
horizon and darker thick surface horizon.

Principal Associated Soils:

These include Bangkok and Bang Nara series.

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults.

ANALYSIS RESULTS  Profile code No.: S-68/137

      (oven dry basis) Soil series: Ranot series (Ran)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

DN-7299 0-15 Apg 2.0 49.7 48.3 sic sicl 4.8 3.5 26.8 125

DN-7300 15-35 Btg1 1.6 42.9 55.5 sic sic 4.8 3.7 2.0 90

DN-7301 35-74 Btg2 0.7 35.5 63.8 c c 6.4 5.2 3.0 129

DN-7302 74-125 Btg3 1.2 39.0 59.8 c c 6.6 6.1 5.8 186

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-15 3.1 1.77 2.10 6.90 0.30 0.60 9.90 12.00 21.90 16.8 34.8 59 45 0.28

15-35 3.9 1.18 3.40 11.70 0.30 1.60 17.00 14.80 31.80 14.5 26.1 100 53 0.69

35-74 4.3 1.00 3.90 19.20 0.40 3.80 27.30 3.40 30.70 25.7 40.3 100 89 1.62

74-125 4.8 1.02 4.90 21.10 0.50 5.30 31.80 3.40 35.20 27.0 45.2 100 90 2.58

Surveyor: P. Vijarnsorn Reported by: W. Sirichuaychoo

Date: April 24, 1977 Date: Oct. 26, 1998
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Proposed S.Charoenpong, 1970
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

RANONG SERIES Field Symbol: Rg

Distribution: Occupies moderate extent in Peninsular Thailand.

Setting: Ranong soils are derived from coarse grain clastic rocks namely sandstone, quartzite or
other equivalent rocks and occurred  on denudation surface. Relief is undulating to hilly.
Slope ranges from 5 to 35 percent. The climate is Tropical Rain Forest (Koppen 'Af') or
Tropical Monsoon (Koppen 'Am'). Average annual air temperature is from 26 oC to 28oC.
Average annual precipitation more than 1,800 mm

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid and surface runoff is estimated to be rapid. Ground water level falls below 2 m
throughout the year.

Vegetation and Land Use: Originally, occupied by Tropical Evergreen Forest but many areas have
been cleared for para rubber growing. If there is no landuse after land clearing, secondary
scrub forest and native grasses are commonly developed.

Characteristic Profile Features: Ranong series is a member of the loamy-skeletal, mixed,
semiactive, acid, isohyperthermic Lithic Udorthents (soil taxonomy, 2003). They are shallow
or very shallow soils to bed rocks and are characterized by a dark brown or dark yellowish
brown sandy loam surface or A horizon overlying a strong brown grading to yellowish red
very gravelly loam or very gravelly sandy clay loam AC or C horizon. Most gravel are
quartzite or sandstone fragments. This inturn overlies a layer of bedrock (quartzite and/or
sandstone or quartzitic sandstone) which is generally found within 50 cm of the soil surface.
Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5 and commonly
decreases with depth.

Typifying Pedon: Ranong sandy loam - Scrub forest, from Phetkasem road side at km 495th Amphoe
Muang, Changwat Chumphon, 10 to 16 percent slopes.

Profile Code Number: S-58/105, described by P. Vijarnsorn, 31 October 1974 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-8 Dark grayish brown (10YR4/2) sandy loam; moderate fine and medium

subangular blocky structure; friable, slightly sticky and nonplastic; plentiful fine
roots; very strongly acid (field pH 5.0); clear wavy boundary.

AC 8-20 Mixed brown (10YR5/3) and strong brown (7.5YR5/6-8) gravelly sandy loam;
weak fine subangular blocky structure; friable, slightly sticky and nonplastic; few
fine roots; gravels composed of sandstone and quartzite fragments about 30%
by volume of the soil matrix; very strongly acid (field pH 5.0); clear wavy
boundary.

C 20-45 Yellowish red (5YR5/6) very gravelly sandy clay loam; gravels composed of
sandstone and quartzite fragments about 80% by volume of the soil matrix;
very strongly acid (field pH 5.0); gradual broken boundary.

R 45-120 Layer of fresh bed rock which are quartzitic sandstone.

Type Location:

Name of province, Changwat Ranong.
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Range of Profile Features:

The surface or A horizon ranges from 5 to 15 cm in thickness and has10YR or 7.5YR hues,
values 3 to 4 and chromas 3 to 4 in. The structure is weak fine and medium subangular
blocky. Very strongly acid to strongly acid, reaction ranges from 5.0 to 5.5.

The AC or C horizon has 7.5YR grading to 5YR hues moist, values  5 or 6 and chromas  6 or
8. Rock fragments commonly composed of more than 50 percent of the soil matrix. The
structure is generally undescribed. Very strongly acid, reaction ranges from 4.5 to 5.0.

The R layer is commonly found within 50 cm of the soil surface.

Similar Soil Series:

Phato series (Pto): loamy-skeletal, mixed, semiactive, isohyperthermic Hapludults, thin argillic
B horizon and R horizon occurs below 50 cm of the surface.

Tha Yang series (Ty): loamy-skeletal, siliceous, isohyperthermic Kanhaplic Haplustults, ustic
moisture regime.

Principle Associated Soils:

These include Phato series occurring on footslope.

ANALYSIS RESULTS  Profile code No.: S-58/105

      (oven dry basis) Soil series: Ranong series (Rg)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-1630 0-8 A 65.0 31.5 3.5 sl sl 5.6 4.9 0.9 2.0 126

Pc-1631 8-20 AC 57.0 32.5 10.5 sl gsl 5.6 5.0 0.6 1.7 76

Pc-1632 20-45 C 47.0 26.5 26.5 scl vg.scl 5.1 4.0 0.9 1.4 82

Pc-1633 45-120 R - - - - - - - - - -

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-8 3.4 3.23 5.30 1.50 0.30 0.20 7.30 10.60 17.90 11.0 314.3 66 41 135

8-20 1.6 1.56 2.70 0.90 0.20 0.10 3.90 7.50 11.40 5.1 48.6 76 34 77

20-45 3.4 0.54 0.80 0.60 0.20 0.20 1.80 12.50 14.30 8.6 32.5 21 13 47

45-120 - - - - - - - - - - - - - -

Surveyor: P. Vijarnsorn Reported by: W. Sirichuaychoo

Date: Oct. 31, 1974 Date: Nov. 24, 1998
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Proposed by P. Vijarnsorn, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

RUESO SERIES Field Symbol: Ro

Distribution: Occupies moderate extent in Peninsular Thailand and some areas in Southeast Coast
of Thailand.

Setting: Rueso soils are formed from alluvium and occurred on alluvial plain and river levee. Relief is
nearly level to gently undulating. Slope ranges from 2 to 5 percent. Elevation ranges from 10
to 40 m above mean sea level. The climate is Tropical Rain Forest (Koppen 'Af') or Tropical
Monsoon (Koppen 'Am'). Average annual precipitation is from 1,800 to 3,000 mm Average
annual air temperature is from  26 oC to 28oC.

Drainage, Permeability and Runoff: Drainage is well drained, permeability is estimated to be rapid
to moderate and surface runoff is moderate. Flooding may occur for short period during flash
flood from the river. Ground water level lies below 1 meter throughout the year.

Vegetation and Land Use: Exclusively used for para rubber, fruit trees, coffee and vegetable
growing.

Characteristic Profile Features: Rueso series is a member of the fine-silty, mixed, semiactive,
isohyperthermic Typic Palehumults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown to dark yellowish brown  silt loam overlying a yellowish brown
or strong brown silty loam to silty clay loam (18 to 35 percent clay) argillic B horizon. Mica
flakes are usually present within the soil. Very strongly acid to strongly acid, reaction values
range from 4.5 to 5.5.

Typifying Pedon: Rueso silt loam - para rubber plantation, Ban Tha Chin, Tambon Kling Kood,
Amphoe Muang Changwat Satun, 2 to 3 percent slopes (sheet number 5022 III NW,
coordinate: 787623).

Profile Code Number: S-67/42, described by Prasat Rimchala, 8 June 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-9 Dark brown (10YR3/3) silt loam; moderate fine and medium subangular blocky

structure; firm, slightly sticky and slightly plastic; abundant fine and roots;
moderately acid (field pH 6.0); clear smooth boundary.

Bw 9-21 Yellowish brown (10YR5/6) silt loam; moderate medium subangular blocky
structure; slightly firm, sticky and slightly plastic; moderate cutan on ped faces;
abundant fine roots; strongly acid (field pH 5.5); clear smooth boundary.

Bt1 21-38 Yellowish brown (10YR5/6) silty clay loam; moderate fine and medium
subangular blocky structure; friable, sticky and plastic; broken thick cutan on
ped faces; many fine roots; strongly acid (field pH 5.5); gradual smooth
boundary.

Bt2 38-80 Yellowish brown (10YR5/8) silty clay loam; moderate medium subangular
blocky structure; friable, sticky and plastic; broken thick cutan on ped faces;
common fine roots; very few iron stone nodule; strongly acid (field pH 5.5);
gradual smooth boundary.

Bt3 80-150 Strong brown (7.5YR5/6) silty clay loam; moderate medium subangular blocky
structure; friable, sticky and plastic; thick cutan on ped faces; few fine roots;
very few fine iron stone nodule; strongly acid (field pH 5.5).

Type Location:

Name of district, Amphoe Rueso, Changwat Narathiwat.
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Range of Profile Features:

The surface or A horizon loam, silt loam, ranges between 10 to 15 cm in thickness and has
10YR or 7.5YR hues, values 3 or 4 and chromas 2 to 4. Soil texture is sandy loam may
occurred. Structure is moderate fine and medium subangular. Very strongly acid  to
moderately acid, reaction values range from 4.5 to 6.0.

The argillic B horizon has a texture of silty clay loam and has 7.5YR and 10YR hues, values 5
or 6 and  chromas 6 or 8. The clay texture may occur in the deeper argillic B but usually
below 80 cm of the soil surface. The soil structure is moderate fine and medium subangular
blocky. Very strongly acid to moderately acid, reaction values range from 4.5 to 6.0.

Fine mica flakes are commonly present in the soil profile.

Similar Soil Series:

Lamphu La series (Ll): fine, mixed, semiactive, isohyperthermic Typic Palehumults.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, higher in sand
fraction.

Principal Associated Soils:

These include Lamphu La and Sai Buri series. Lamphu La soils have much higher in clay
content and Sai Buri soils usually occur in the lower part of river levee extended to flood plain
or low terrace.

Sai Buri series (Bu): fine-silty, kaolinitic, isohyperthermic Aquic Kandiudults.

ANALYSIS RESULTS  Profile code No.: S-67/42

      (oven dry basis) Soil series: Ruso series (Ro)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1063 0-9 A 23.5 72.5 4.0 sil sil 4.9 3.7 1.1 2.5 152

Pd-1064 9-21 Bw 17.0 68.0 15.0 sil sil 5.0 3.7 0.3 2.0 85

Pd-1065 21-38 Bt1 13.5 61.0 25.5 sil sicl 5.1 3.7 0.9 2.6 70

Pd-1066 38-80 Bt2 9.5 59.5 31.0 sicl sicl 5.1 3.7 0.9 2.0 53

Pd-1067 80-150 Bt3 7.5 56.0 36.5 sicl sicl 5.1 3.9 0.6 1.7 56

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 1.7 4.60 0.90 0.85 0.30 0.30 2.35 16.90 19.25 12.0 300.0 20 12 0.16

9-21 1.4 2.70 0.20 0.30 0.10 0.30 0.90 14.20 15.10 9.6 64.0 9 6 0.03

21-38 1.7 1.76 0.50 0.30 0.10 0.20 1.10 15.20 16.30 10.6 41.6 10 7 0.03

38-80 1.7 1.03 0.50 0.20 0.10 0.30 1.10 13.80 14.90 9.0 29.0 12 7 0.01

80-150 1.8 1.94 0.10 0.14 0.10 0.30 0.64 14.80 15.44 10.9 29.9 6 4 0.01

Surveyor: P.  Rimchala Reported by: W. Sirichuaychoo

Date: June 8, 1973 Date: Nov. 24, 1998

Soil series: Rueso series (Ro)
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Proposed by F.R. Moormann, 1964
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

RAYONG SERIES Field Symbol: Ry

Distribution: Occupies a small extent in Southeast Coast of Thailand and in Peninsular Thailand.

Setting: Rayong soils are formed from strongly leached quartz sand or marine deposits and occurred
on old beach ridge and dunes sand, with a level to gently undulating topography along the
coastal plains. Slope ranges from 1 to 5 percent. Elevation ranges from 3 to 10 m above
mean sea level. The climate is transitional zone between Tropical Savanna (Koppen 'Aw')
and Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from 1,100 to 1,800
mm Average  annual air temperature is from 26 oC to 27oC.

Drainage, Permeability and Surface Runoff: Drainage is excessively drained, permeability is rapid
and surface runoff is medium to slow. Ground water level falls below 1.5 m throughout the
year.

Vegetation and Land Use: mainly shrubs, bamboo and cactus. Some village crops such as coconut
and banana.

Characteristic Profile Features: The Rayong series is a member of the isohyperthermic, uncoated
Typic Quartzipsamments (soil taxonomy, 2003). They are very deep sandy soils and are
characterized by a very dark gray, very dark grayish brown or dark grayish brown sand
surface or A horizon overlying a pinkish gray or light brown or pale brown sand C horizon.
Strongly acid to neutral, reaction values range from 5.5 to 7.0 at the surface and moderately
acid to slightly acid, reaction values range from 6.0 to 6.5 in the subsoil.

Typifying Pedon: Rayong sand - shrubs and coconut trees, from 2 km to Rayong, on left side,
Amphoe Muang, Changwat Rayong, 5 to 10 m above mean sea level, less than 2 percent
slopes.

Profile Code Number: SE-16/8, described by C. Chaengprai and M. Singhawara, 8 August 1973
(moist colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-10 Very dark gray (10YR3/1) sand; single grains and weak fine granular structure;

loose, nonsticky and nonplastic; many fine interstitial pores; many very fine,
fine and few coarse roots; very strongly acid (field pH 5.0); clear slightly wavy
boundary.

C1 10-44 Pale brown to light yellowish brown (10YR6/3-4) sand; single grains and weak
fine granular structure; loose, nonsticky and nonplastic; many fine interstitial
pores; many very fine, fine and few medium roots; slightly acid (field pH 6.5);
gradual smooth boundary.

C2 44-75 Pinkish gray (7.5YR7/2) sand; single grains and weak fine granular structure;
loose, nonsticky and nonplastic; many fine interstitial pores; few fine roots;
slightly acid (field pH 6.5); diffuse smooth boundary.

C3 75-140 Pinkish gray to pink (7.5YR7/2-3) sand; single grains and weak fine granular
structure; loose, nonsticky and nonplastic; many very fine interstitial pores;
slightly acid (field pH 6.5).

Type Location:

Named of province, Changwat Rayong.
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Range of Profile Features:

The surface or A or Ap horizon sand or loamy sand is from 5 to 15 cm in thickness and has
10YR hues, values 3 to 5 and chromas 1 to 3. Structure is single grain and/or very weak
granular. Very strongly acid to neutral, reaction values range from 5.0 to 7.0.

The subsoil or C horizon sand or loamy sand has 7.5YR or 10YR hues, values 6 or 7 and
chromas 3 or less. Structure is single grain and/or very weak granular. Mottles many occur in
very deep subsoil, below 1 m of the surface. Very strongly acid to slightly acid, reaction
values range from 5.0 to 6.5.

Similar Soil Series:

Hua Hin series (Hh): isohyperthermic, coated Typic Quartzipsamments, has browner colors in
the subsoil (chromas are 4 or more) and contain shell fragments.

Phattaya series (Py): isohyperthermic, coated Typic Quartzipsamments, coarse sand and
browner colors in the subsoil (chromas are 4 or more).

Bacho series (Bc): isohyperthermic, coated Typic Quartzipsamments, has browner colors in
the subsoil (chromas are 4 or more).

Principal Associated Soils:

These include Hua Hin and Bacho series.

ANALYSIS RESULTS  Profile code No.: SE-16/8

      (oven dry basis) Soil series: Rayong series (Ry)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1646 0-10 A 98.0 1.0 1.0 s s 5.2 3.8 0.6 5.0 27

Pd-1647 10-44 C1 99.5 0.5 0.0 s s 5.6 4.2 0.6 5.8 21

Pd-1648 44-75 C2 99.5 0.0 0.5 s s 6.0 4.5 0.6 3.6 18

Pd-1649 75-140 C3 99.5 0.0 0.5 s s 6.1 4.5 0.6 3.6 24

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10 0.3 0.65 0.20 0.10 0.20 0.30 0.80 1.50 2.30 1.3 130.0 62 35 0.03

10-44 0.5 0.06 0.10 0.04 0.04 0.20 0.38 0.50 0.88 0.5 0.0 76 43 0.00

44-75 0.1 0.04 0.10 0.04 0.07 0.10 0.31 0.20 0.51 0.2 40.0 100 61 0.01

75-140 0.1 0.37 0.05 0.02 0.07 0.08 0.22 0.00 0.22 0.2 40.0 100 100 0.00

Surveyor: C. Chaengprai & M. Singhawara Reported by: W. Sirichuaychoo

Date: August 8, 1973 Date: Oct. 25, 1998
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Proposed by P. Pramojanee, 1972
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SAI KHAO SERIES Field Symbol: Sak

Distribution: Occupies  a  small extent in Peninsular Thailand.

Setting: Sai Khao soils are formed from alluvium originated from granite or gneissic granite and
occurred  on lower part of alluvial fan (granitic terrain). Relief is level to nearly level. Slope is
less than 2 percent. Elevation ranges from 10 to 20 m above mean sea level. The climate is
Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual
precipitation is above 2,000 mm Average  annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be rapid and surface runoff is very slow. Ground water level lies below 1 meter for 6 to 8
months a year. Free water commonly covers the soil surface for 2 to 3 months a year.

Vegetation and Land Use: Mostly occupied by low shrubs and grasses.

Characteristic Profile Features: The Sai Khao series is a member of the siliceous, isohyperthermic
Humaqueptic Psammaquents (soil taxonomy, 2003). They are very deep sandy soils and
are characterized by a very dark gray or dark grayish brown loamy sand surface or A
horizon overlying a gray or light gray coarse sand or coarse loamy sand C horizon. Mottles
of brownish and yellowish occur throughout the profile. Very strongly, reaction values range
from 4.5 to 5.0 on surface soil and strongly acid to moderately acid, reaction values range
from 5.5 to 6.0 in subsoil.

Typifying pedon: Sai Khao loamy sand - scrub forest (mainly Melaleuca leucadendron), from Ban
Sai Kao, Amphoe Chana, Changwat Songkhla, 20 m above mean sea level, less than 2
percent slopes, 50 cm ground water table depth (sheet number 5122 SW).

Profile Code Number: S-68/78, described by P. Pramojanee, 23 January 1972 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ag 0-17 Mixed very dark brown (10YR3/1) and very dark grayish brown (10YR3/2)

loamy sand; weak medium subangular blocky structure; loose, nonsticky and
nonplastic; many very fine and fine interstitial pores; many fine and few large
roots; strongly acid (field pH 5.5); clear smooth boundary.

ACg 17-28 Dark grayish brown (10YR4/2) loamy sand; weak medium to coarse subangular
blocky structure; friable, nonsticky and nonplastic; many very fine and fine
tubular pores, many fine interstitial pores; common fine and few large roots;
moderately acid (field pH 6.0); clear smooth boundary.

Cg1 28-50 Mixed dark grayish brown (10YR4/2) and light brownish gray (10YR6/2) loamy
coarse sand; weak medium subangular blocky structure; friable, nonsticky and
nonplastic; common very fine tubular and many fine interstitial pores; common
fine roots; moderately acid (field pH 6.0); clear smooth boundary.

Cg2 50-100 Light gray (10YR7/1-2) loamy coarse sand; many coarse distinct strong brown
(7.5YR5/6) mottles; moderately acid (field pH 6.0).

Type location:

Name of village, Ban Sai Kao, Amphoe Chana, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon sand or loamy sand is 10 to 15 cm in thickness and has 10YR hues,
values 3 or 4 and chromas 1 or 2. Structure is  weak fine subangular blocky. Very strong acid
to strongly acid, reaction values range from 5.0 to 5.5.
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The C horizon sand or loamy sand, has 10YR or 2.5Y hues, values 5 to 7 and chromas less
than 2. There is no aggregation, single grain, if aggregation is presented, usually weak blocky
structure breaking to single grain. Very strongly acid to moderately acid is 5.0 to 6.0.

Similar Soil Series:

Principal Associated Soils:

These include Thung Wa series on higher position.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults.

ANALYSIS RESULTS  Profile code No.: S-68/78

      (oven dry basis) Soil series: Sai Khao series (Sak)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-290 0-17 Ag 90.5 9.0 0.5 s ls 4.9 4.2 0.6 2.2 29

Pc-291 17-28 AC g 88.5 8.0 3.5 s ls 5.5 4.4 0.0 1.2 24

Pc-292 28-50 Cg1 86.0 8.5 5.5 ls lcos 5.6 4.5 0.6 1.9 21

Pc-293 50-100 Cg2 82.0 8.0 10.0 ls lcos 5.5 4.2 0.0 2.3 44

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-17 0.4 0.85 0.10 0.00 0.10 0.10 0.30 2.00 2.30 2.2 440.0 14 13 0.15

17-28 0.4 0.59 0.10 0.00 0.10 0.10 0.30 1.80 2.10 1.0 28.6 30 14 0.14

28-50 0.6 0.79 0.10 0.00 0.10 0.10 0.30 2.20 2.50 2.0 36.4 15 12 0.10

50-100 0.9 0.61 0.10 0.02 0.10 0.10 0.32 2.10 2.42 2.3 23.0 14 13 0.06

Surveyor: P.  Pramojanee Reported by: W. Sirichuaychoo

Date: Jan. 23, 1972 Date: Oct. 28, 1998
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Proposed by F.R. Moormann, 1964
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SADAO SERIES Field Symbol: Sd

Distribution: Occupies a  small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Sadao soils are formed from sandstone or coarse grain clastic rocks and occurred on
denudation surface. Relief is gently undulating to rolling. Slope ranges from 2 to 20 percent.
Elevation ranges from 40 to 60 m above mean sea level. The climate is Tropical Monsoon
(Koppen 'Am'). Average annual air temperature is from  26 oC to 28oC. Average annual
precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, Permeability is estimated to
be moderate to rapid and surface runoff is rapid. The ground water level is below 3 m
throughout the year.

Vegetation and Land Use: Originally Tropical Evergreen Forest, only few remnants of which now
remain. Now mainly in a variety of upland crops with para rubber dominant. When
abandoned, reverts to thick stands of secondary shrubs and bamboo.

Characteristic Profile Features: Sadao series is a member of the coarse-loamy, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark brown or brown sandy loam surface or A horizon overlying a red or
yellowish red sandy loam kandic B horizon. Moderately acid to slightly acid, reaction values
range from 6.0 to 6.5.

Typifying Pedon: Sadao sandy loam - Dipterocarp forest, Ban Nai Chong, Tambon Nongkok, Amphoe
Muang, Changwat Krabi, 20 m above mean sea level, 4 to 5 percent slopes (sheet name
Changwat Krabi, sheet number 4735 I).

Profile Code Number: S-64/22, described by P. Pramojanee, 16 January 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-10 Dark brown to brown (7.5YR4/4) sandy loam; moderate fine to medium

subangular blocky structure; friable, nonsticky and nonplastic; many fine roots,
very strongly acid (field pH 4.5); clear smooth boundary.

AB 10-22 Reddish brown to yellowish red (5YR4/4-6) sandy loam; weak to moderate
medium to coarse subangular blocky structure; friable, nonsticky and
nonplastic; many interstitial and few fine to medium tubular pores; many fine
roots, very strongly acid (field pH 4.5); clear smooth boundary.

Bt1 22-44 Yellowish red to red (5-2.5YR5/6) sandy loam; weak to moderate medium and
coarse subangular blocky structure; slightly firm, slightly sticky and nonplastic;
few thin cutan in pores; many very fine to fine interstitial and common fine
tubular pores; many fine and few medium roots, very strongly acid (field pH
4.5); diffuse smooth boundary.

Bt2 44-80 Red (2.5YR5/6) sandy loam; weak to moderate coarse subangular blocky
structure; friable, slightly sticky and nonplastic; common thin cutan on ped
faces; many very fine interstitial and common fine tubular pores; many fine
roots; extremely acid (field pH 4.0); clear wavy boundary.

Bt3 80-100+ Red (2.5YR4-5/6) sandy clay loam; weak to moderate coarse subangular
blocky structure; friable, slightly sticky and slightly plastic; common thin cutan
on ped face and in pores; many very fine interstitial and common fine tubular
pores; few fine roots, extremely acid (field pH 4.0).
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Type Location:

Name of district, Amphoe Sadao, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon sandy loam or loamy sand is 10 to 20 cm in thickness and has
7.5YR hues, values 3 to 5 and chromas 2 to 4. The structure is weak fine subangular blocky.
Very strongly to moderately acid, reaction values range from 5.0 to 6.0.

The kandic B horizon sandy loam (sandy clay loam may occurred in deeper subsoil) 5YR or
2.5YR hues, values  3 to 5 and chromas  6 to 8. Structure is weak and moderate fine and
medium blocky. Very strongly to strongly acid, reaction values range from 5.0 to 5.5.

Similar Soil Series:

Fang Daeng series (Fd): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Principle Associated Soils:

These include Na Thawi, Fang Daeng and Khlong Thom series.

Na Thawi series (Nat): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Khlong Thom series (Km): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

ANALYSIS RESULTS  Profile code No.: SE-15/20

      (oven dry basis) Soil series: Sattahip series (Sh)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1638 0-25 Ap 82.0 17.0 1.0 ls ls 5.0 4.3 0.3 4.0 44

Pd-1639 25-58 C1 80.5 14.0 5.5 ls ls 5.4 4.4 0.3 2.5 35

Pd-1640 58-120+ C2 81.0 16.0 3.0 ls ls 5.5 4.5 0.6 3.1 29

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-25 0.5 0.36 0.40 0.10 0.10 0.20 0.80 1.40 2.20 1.2 120.0 67 36 0.02

25-58 0.1 0.14 0.40 0.10 0.10 0.20 0.80 0.80 1.60 0.6 10.9 100 50 0.03

58-120+ 0.1 0.20 0.30 0.10 0.05 0.10 0.55 0.40 0.95 0.5 16.7 100 58 0.02

Surveyor: C. Chaengprai & staff Reported by: W. Sirichuaychoo

Date: August 6, 1973 Date: Oct. 26, 1998
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Proposed by F.R. Moormann and
staffs, 1964
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SATTAHIP SERIES Field symbol: Sh

Distribution: Occupies moderate extent in Southeast Coast of Thailand and small extent in
Peninsular Thailand.

Setting: Sattahip soils derived formed from granite and occurred on granitic terrain. Relief is nearly
level to gently undulating. Slope ranges from 2 to 5 percent. Elevation  ranges from 30 to 70
m above mean sea level. The climate is transitional zone between Tropical Savanna
(Koppen 'Aw') and Tropical Monsoon (Koppen 'Am') Average annual precipitation is from
1,100 to 2,200 mm Average annual air temperature is from 27 oC to 29oC.

Drainage, Permeability and Runoff: Drainage is somewhat excessively drained, permeability is
rapid and surface runoff is rapid. Ground water level falls below 1.5 m nearly throughout the
years. They are dry out very deep during the peak of the dry season.

Vegetation and Land Use: Mainly used for cassava and sugar cane cultivation.

Characteristic Profile Features: The Sattahip series is a member of the isohyperthermic, coated
Typic Quartzipsamments (soil taxonomy, 2003). They are very deep sandy soils and are
characterized by a grayish brown, brown or light brown loamy coarse sand surface or A
horizon overlying a pinkish gray, pink or light reddish brown loamy coarse sand C horizon.
Moderately acid to neutral, reaction values range from 6.0 to 7.0 at the surface and
moderately acid to slightly acid, reaction values range from 6.0 to 6.5 in the subsoil.

Typifying Pedon: Sattahip loamy sand - cassava and coconut tree field, from south east of Bang Pra
Irrigation Tank, Amphoe Si Racha, Changwat Chon Buri, 40 m above mean sea level, 1 to 3
percent slopes (sheet number, coordinate: 884045).

Profile Code Number: SE-15/20. described by C. Chaengprai and staffs, 6 August 1973 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-25 Grayish brown to brown (10YR5/2-3) loamy sand; weak coarse subangular

blocky structure breaking to single grain; friable, nonsticky and nonplastic;
many fine interstitial pores, common fine and few medium tubular pores; many
fine and few medium roots; neutral (field pH 7.0); gradual smooth boundary.

C1 25-58 Light brownish gray to pale brown (10YR6/2-3) loamy sand; weak coarse
subangular blocky structure breaking to single grains; friable, nonsticky and
nonplastic; many fine interstitial pores and common fine tubular pores; few fine,
medium and coarse roots; neutral (field pH 7.0); diffuse smooth boundary.

C2 58-120+ Pinkish gray to pink (7.5YR7/2-3) loamy sand; massive; friable, nonsticky and
nonplastic; many fine interstitial pores, common fine and few tubular pores; few
medium roots; slightly acid (field pH 6.5).

Type Location:

Name of district, Amphoe Sattahip, Changwat Chonburi.

Range of Profile Features:

The surface or A horizon loamy sand or sand varies from 10 to 30 cm in thickness and has
10YR or 7.5YR hues, values 4 to 6 and chromas 2 to 4. Texture is sandy loamy may
occurred. Structure is weak fine blocky and single grain. Moderately acid to slightly acid,
reaction values range from 6.0 to 8.0.
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The C horizon sand or loamy sand, has 7.5YR or 5YR hues, values 6 to 7 and chromas 2 to
4. Structure is  weak fine blocky and single grain. Mottles may present in the deeper subsoil,
below 1 meter of the surface. Strongly acid to neutral, reaction values range from 5.5 to 7.0.

Similar Soil Series:

Patthaya series (Py): isohyperthermic, coated Typic Quartzipsamments, 10YR to 7.5YR hues,
values 5 to 7  and  chromas 4 to 8 .

Ban Bueng series (Bbg): isohyperthermic, coated Oxyaquic Quartzipsamments, somewhat
poorly drained to moderately well drained, mottles occur within 100 cm from the soil surface.

Principal Associated Soils:

These include Thung Wa, Patthaya, Ban Bueng and Chon Buri series.

Thung Wa series (Tg): coarse-loamy, siliceous, subactive, isohyperthermic Typic Paleudults.

Chon Buri series (Cb): fine-loamy, mixed, semiactive, isohyperthermic Typic Endoaqualfs.

ANALYSIS RESULTS  Profile code No.: SE-15/20

      (oven dry basis) Soil series: Sattahip series (Sh)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1638 0-25 Ap 82.0 17.0 1.0 ls ls 5.0 4.3 0.3 4.0 44

Pd-1639 25-58 C1 80.5 14.0 5.5 ls ls 5.4 4.4 0.3 2.5 35

Pd-1640 58-120+ C2 81.0 16.0 3.0 ls ls 5.5 4.5 0.6 3.1 29

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-25 0.5 0.36 0.40 0.10 0.10 0.20 0.80 1.40 2.20 1.2 120.0 67 36 0.02

25-58 0.1 0.14 0.40 0.10 0.10 0.20 0.80 0.80 1.60 0.6 10.9 100 50 0.03

58-120+ 0.1 0.20 0.30 0.10 0.05 0.10 0.55 0.40 0.95 0.5 16.7 100 58 0.02

Surveyor: C. Chaengprai & staff Reported by: W. Sirichuaychoo

Date: August 6, 1973 Date: Oct. 26, 1998
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Proposed  by S. Charoenpong, 1971
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SONGKHLA SERIES Field Symbol: Sng

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Songkhla soils are formed form alluvium of granite or gneissic granite and occurred on
alluvial fan. Relief is nearly level to gently undulating. Slope ranges  from 1 to 5 percent.
Elevation is from 10 to 30 m above mean sea level. The climate is Tropical Monsoon
(Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation is above
2,000 mm Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
estimated to be moderate and surface runoff is slow. Ground water level is below 1 meter
almost throughout the year. Flooding may occur for short period after heavy rain.

Vegetation and Land Use: On flat or nearly flat terrain commonly used for paddy rice but on higher
terrain used for para rubber and fruit tree.

Characteristic Profile Features: The Songkhla series is a member of the fine-loamy, siliceous,
subactive, isohyperthermic Aquic Paleudults (soil taxonomy, 2003). They are very deep soils
and are characterized by a dark grayish brown loamy sand surface or A horizon overlying
brown or very pale brown sandy loam or medium sandy clay loam upper argillic B horizon
which underlain by a gray or light gray medium or coarse sandy clay loam lower argillic B
horizon. Mottles of brownish and yellowish are present throughout subsoil in common. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Songkhla loamy sand - paddy field, from Ban Na Si Thong, Amphoe Rattaphum,
Changwat Songkhla, 30 m above mean sea level, 1 to 2 percent slopes (sheet name Ban
Na Si Thong, sheet number 5032 III).

Profile Code Number: S-68/51, described by Udom Samrongkit, 16 July 1971 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-12 Very dark gray (10YR3/1) loamy sand; crumb and weak fine subangular blocky

structure; friable, nonsticky and nonplastic; many very fine and few fine tubular
pores and few fine interstitial pores; many very fine roots; strongly acid (field pH
5.5); clear smooth boundary.

AB1 12-23 Black to very dark brown (10YR2/1-2) loamy sand; weak fine subangular blocky
structure; friable, nonsticky and nonplastic; common very fine and few fine
tubular pores and few fine interstitial pores; few very fine roots; strongly acid
(field pH 5.5); gradual smooth boundary.

AB2 23-38 Very dark grayish brown (10YR3/2) loamy coarse sand; weak fine subangular
blocky structure; friable, nonsticky and nonplastic; common very fine and fine
tubular pores and common very fine interstitial pores; few very fine roots; many
fine spot of very dark gray (10YR3/1) in the upper part of the horizon and many
fine spot of pale brown (10YR6/3) in the lower part; strongly acid (field pH 5.5);
gradual smooth boundary.

Bt 38-56 Very pale brown (10YR7/3) coarse sandy clay loamy; common fine and
medium distinct strong brown (7.5YR5/8) mottles; weak fine subangular blocky
structure; friable, slightly sticky and slightly plastic; patchy thin cutan on some
ped faces; many very fine, common fine and medium tubular pores and
common medium interstitial pores; very few very fine roots; very strongly acid
(field pH 4.5-5.0); diffuse smooth boundary.
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Btg 56-100 Light brownish gray (10YR6/2) coarse sandy clay loamy; many medium and
coarse distinct strong brown (7.5YR5/6-8) and few fine prominent yellowish red
(5YR5/8) mottles; weak fine subangular blocky structure; friable, slightly sticky
and slightly plastic; patchy thin cutan on some ped faces; many very fine, fine
and few coarse tubular pores and few coarse interstitial pores; very few very
fine roots; very strongly acid (field pH 4.5-5.0).

Type location:

Name of province, Changwat Song Khla.

Range of Profile Features:

The surface or A horizon sandy loam, is from 10 to 15 cm in thickness and has 10YR hues,
values 2 to 4 and chromas 1 or 2. Texture of loamy sand or sandy clay loam may occurred.
Structure is moderate fine subangular blocky. Very strongly acid to strongly acid, reaction
values range from 5.0 to 5.5.

The upper argillic B horizon sandy loam or sandy clay loam, has 10YR or 7. 5YR hues, values
5 to 7 and chromas 3 or 4. Structure is moderate medium subangular blocky. The lower
argillic B horizon sandy clay loam (sandy clay may occurred in deeper subsoil) has 10YR,
7.5YR hues, values 6 or 7 and chromas less than 2. Structure is moderate medium
subangular blocky. Mottles of 10YR or 7.5YR hues, values 5 to 7 and chromas 6 or 8 occur
throughout subsoil, but reddish mottles (5YR or 2.5YR 4-5/6-8) may also present in deeper
subsoil. Very strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Khok Khain series (Ko): fine-loamy, kaolinitic, isohyperthermic Typic Kandiaquults, occurred
in lower position.

Principal Associate Soils:

These include Khok Khain series.
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ANALYSIS RESULTS  Profile code No.: S-68/51

      (oven dry basis) Soil series: Songkhla series (Sng)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pb-1038 0-12 Ap 80.5 16.5 3.0 ls ls 4.7 4.0 0.0 4.2 15

Pb-1039 12-23 AB1 78.5 17.0 4.5 ls ls 4.6 3.9 0.0 5.2 15

Pb-1040 23-38 AB2 79.0 14.0 7.0 ls lco.s 4.8 4.1 0.0 2.8 9

Pb-1041 38-56 Bt 68.5 7.5 24.0 scl co.scl 5.2 3.9 0.2 1.2 21

Pb-1042 56-100 Btg 61.0 3.0 36.0 scl co.scl 5.3 3.7 0.5 1.6 35

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12 0.5 1.12 0.80 0.05 0.03 0.10 0.98 3.80 4.78 2.3 76.7 43 21 0.09

12-23 1.3 1.52 0.20 0.10 0.03 0.10 0.43 6.00 6.43 3.5 77.8 12 7 0.03

23-38 0.7 1.24 0.20 0.10 0.02 0.10 0.42 5.50 5.92 3.1 44.3 14 7 0.02

38-56 0.8 0.23 0.20 0.10 0.04 0.10 0.44 5.10 5.54 3.4 14.2 13 8 0.01

56-100 1.1 0.08 0.20 0.20 0.10 0.10 0.60 5.60 6.20 6.6 18.3 9 10 0.01

Surveyor: U. Samrongkit Reported by: W. Sirichuaychoo

Date: July  6, 1971 Date: Nov. 20, 1998
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Proposed by S. Charoenphong, 1972
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SATHON SERIES Field Symbol: Stn

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Sathon soils are formed from wash deposit over shale and occurred on denudation surface.
Relief is mainly nearly level. Slope ranges from 1 to 2 percent. Elevation ranges from 10 to
45 m above mean sea level. The climate is Tropical Rain Forest (Koppen 'Af') or Tropical
Monsoon (Koppen 'Am'). Average annual precipitation is from 1,800 to 3,000 mm Average
annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: drainage is poorly drained, permeability is estimated to
be rapid over slow and surface runoff is slow. Flooding usually occurs 2 to 4 months during
rainy season. Ground water level is below 1.50 m, just only in the dry season.

Vegetation and Land Use: Some areas are used for paddy rice cultivation. Where not cultivated bare
patches, scattered low secondary shrubs.

Characteristic Profile Features: Sathon series is a member of the fine-loamy, mixed, semiactive,
isohyperthermic Typic Plinthaquults (soil taxonomy, 2003). They are moderately deep soils
to ironstones. Gravels occur below 50 cm but within 1 meter from the soil surface and
composed of loose ironstones. They are characterized by a very dark grayish brown or
brown sandy loam surface or A horizon overlying a light brownish gray or light gray sandy
loam Ag horizon accompanying with brownish mottles. The upper argillic B horizon sandy
loam (>18 percent clay) is pinkish gray or light gray accompanying with brownish mottles.
The lower argillic B horizon is very gravelly clay loam of grayish color accompanying with
brownish or yellowish mottles and plinthite that forms a continuous phase or constitutes
more than half of the matrix within 1.5 m of the soil surface. This gravelly layer will occur
below 50 cm but within 1 meter of the soil surface.

Typifying Pedon: Sathon sandy loam, from Ban Ko Yang, Tambon Sathon, Amphoe Na Thawi,
Changwat Songkhla, 1 to 2 percent slopes.

Profile Code Number: S-68/105, described by S. Charoenpong, 23 February 1972 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ag1 0-7 Dark grayish brown (10YR4/2) sandy loam; few fine distinct strong brown

(7.5YR5/6) mottles along root channels; moderate medium granular structure;
friable, slightly sticky and slightly plastic; abundant very fine and few fine roots;
moderately acid (field pH 6.0); clear smooth boundary.

Ag2 7-11 Light brownish gray (10YR6/2) sandy loam; few fine distinct strong brown
(7.5YR5/6) mottles; weak to moderate fine and medium subangular blocky
structure breaking to granular structure; slightly sticky and slightly plastic; plentiful
very fine and common fine roots; moderately acid (field pH 6.0); clear smooth
boundary.

Bg 11-22 Light gray (10YR7/2) sandy loam; common medium distinct yellowish brown
(10YR5/8) mottles; moderate medium subangular blocky structure; friable, slightly
sticky and slightly plastic; plentiful very fine, few fine and coarse roots; some
animal activities; moderately acid (field pH 6.0); clear smooth boundary.

Btg1 22-30 Pinkish gray (7.5YR7/2) sandy loam; common fine and medium distinct yellowish
brown (10YR5/8) mottles; moderate medium subangular blocky structure; friable,
slightly sticky and slightly plastic; few thin cutan on ped faces; plentiful very fine,
few fine and medium roots; strongly acid (field pH 5.5); clear smooth boundary.

Btg2 30-46 Pinkish gray (7.5YR7/2) sandy loam; many medium distinct strong brown
(7.5YR5/8) mottles; moderate medium subangular blocky structure; friable,
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slightly sticky and slightly plastic; common thin cutan on ped faces; few very fine
and fine roots; strongly acid (field pH 5.5); abrupt wavy boundary.

Btcgv 46-100 Light gray (10YR7/1) very gravelly clay loam; common medium distinct brownish
yellow (10YR6/8) mottles, accompanying with plinthite of red (10R4/8) color that
forms as constitutes about 60% of the soil matrix; mottles; friable, slightly sticky
and slightly plastic; common thin cutan along vertical ped faces; few very fine and
fine roots; gravels composed of loose iron stones; very strongly acid (field pH
4.5); abrupt wavy boundary.

Remarks: very gravelly normal occurred below 50 cm from the soil surface.

Type Location:

Name of subdistrict, Tambon Sathon, Amphoe Na Thawi, Changwat Songkhla.

Range of Profile Features:

The surface or A horizon sandy loam has 7 to 15 cm in thickness and has 10YR or 7.5YR
hues, values  3 or 4 and chromas  2 or 3. The soil structure is weak to moderate fine blocky or
granular. Below A or Ag horizon sandy loam has 10YR or 7.5YR hues, values  6 or 7 and
chromas  1 or 4, yellowish, brownish and/or reddish mottles. The structure is moderate fine
and medium subangular blocky. Very strongly acid to strongly acid values is from 4.5 to 5.5.

The upper argillic B horizon sandy clay loam over very gravelly clay loam or loam with
average of clay content ranging from 18 to 35 percents between 50 to 100 cm from the soil
surface. Gravels composed of ironstones of more than 35 percent of the soil matrix, this
gravelly layer may be 10 to 50 cm in thickness, which underlain by a loamy or clayey lower
argillic B horizon. The soil also has plinthite that forms a continuous phase or constitutes
more than 50 percent the soil matrix within 1.5 m of the soil surface. Very strongly acid to
strongly acid values is from 4.5 to 5.5 but gradually decrease with depth.

Similar Soil Series:

Visai series (Vi): fine-loamy, mixed, semiactive, isohyperthermic Typic Plinthaquults, no
ironstones in argillic B, otherwise almost the same.

Nam Krachai series (Ni): coarse-loamy, mixed, semiactive, isohyperthermic Typic
Plinthaquults.

Kantang series (Kat): clayey-skeletal, kaolinitic, isohyperthermic Typic (Aeric) Plinthaquults,
gravelly layer occurs within 50 cm of the soil surface.

Principal Associated Soils:

These include Visai, Nam Krachai and Kantang series. Visai and Kantang soils occur almost
the same physiographic pattern as Sathon soils. But Visai soils has no gravelly layer and
Kantang soils is shallower soil which gravelly layer occurs within 50 cm of the soil surface.
Nam Krachai series occur on higher position adjacent to middle terrace.
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ANALYSIS RESULTS  Profile code No.: S-68/105

      (oven dry basis) Soil series: Sathon series (Stn)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-486 0-7 Ag1 61.5 37.0 1.5 sl sl 4.8 3.8 0.3 0.9 53

Pc-487 7-11 Ag2 64.5 33.5 2.0 sl sl 4.7 3.7 0.6 0.6 29

Pc-488 11-22- Bg 60.0 37.5 2.5 sl sl 4.9 3.8 0.6 1.1 29

Pc-489 22-30 Btg1 60.0 32.5 7.5 sl sl 4.8 3.7 0.3 1.1 21

Pc-490 30-46 Btg2 58.5 33.5 8.0 sl sl 4.8 3.7 - 1.7 21

Pc-491 46-100 Btcgv 33.0 34.0 33.0 cl vgcl 4.9 3.7 0.3 1.4 41

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-7 0.4 0.88 0.20 0.20 0.30 0.50 1.20 4.40 5.60 3.2 213.3 38 21 0.03

7-11 0.2 0.63 0.20 0.30 1.50 0.40 2.40 4.30 6.70 3.2 160.0 75 36 0.02

11-22- 0.1 0.46 0.10 0.20 1.50 0.40 2.20 2.80 5.00 2.3 92.0 96 44 0.02

22-30 0.2 0.65 0.10 0.10 1.00 0.40 1.60 3.20 4.80 3.3 44.0 48 33 0.01

30-46 0.7 0.71 0.30 0.10 1.00 0.40 1.80 2.70 4.50 3.5 43.8 51 40 0.01

46-100 1.7 1.90 0.15 0.10 2.00 0.40 2.65 11.60 14.25 10.0 30.3 27 19 0.01

Surveyor: S. Charoenpong Reported by: W. Sirichuaychoo

Date: Feb. 23, 1972 Date: Nov. 7, 1998
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Proposed by P. Rimchala, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SATUN SERIES Field Symbol: Stu

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Satun soils are formed from alluvium over shale on alluvial fan. Relief is level to nearly level
with slope less than 2 percent. Elevation ranges from 2 to 10 m above mean sea level. The
climate is Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average
annual precipitation is above 2,000 mm Average annual air temperature is from 26 oC to
28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be slow and surface runoff is slow. Ground water level lies within 1 meter for 9 to 10
months a year. According to land use, they are flooded during the rainy season.

Vegetation and Land Use: Used exclusively for paddy rice during rainy season. In dry season parts
are used for vegetable growing. Melaleuca Leucadendron and low grasses scatter in some
places where abandoned.

Characteristic Profile Features: The Satun series is a member of the coarse-loamy over clayey,
kaolinitic, isohyperthermic Kandic Plinthaquults (soil taxonomy, 2003). They are very deep
soils and are characterized by a black or very dark grayish brown sandy loam surface or A
horizon overlying a brown or light yellowish brown medium or coarse sandy loam or sandy
clay loam upper B horizon. These inturn overly a light gray or gray medium or coarse sandy
clay kandic B horizon accompany with yellowish or brownish mottles. Plinthite that forms a
continuous phase or constitutes more than half of matrix commonly occurs below 50 cm but
within 1.5 m from the soil surface. Reaction is very strongly acid to strongly acid, reaction
values range from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Satun sandy loam - paddy field, near Satun military air port, Amphoe Muang,
Changwat Satun, 10 m above mean sea level, less than 2 percent slopes (sheet number
5022 III NW, coordinate: 623737).

Profile Code Number: S-67/59, described by Prasart Rimchala, 11 April 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-18 Black (10YR2/1) sandy loam; weak fine subangular blocky structure; friable,

nonsticky and nonplastic; many fine roots; moderately acid (field pH 6.0); clear
smooth boundary.

AB 18-39 Brown (10YR5/3) sandy loam; common fine faint dark yellowish brown
(10YR4/4) mottles; weak fine subangular blocky structure; friable, nonsticky
and nonplastic; many fine roots; moderately acid (field pH 6.0); gradual smooth
boundary.

BAg 39-56 Light brownish gray (10YR6/2) coarse sandy loam; few fine distinct yellowish
brown (10YR5/8) mottles; moderate medium subangular blocky structure;
friable, slightly sticky and nonplastic; common fine roots; strongly acid (field pH
5.5); gradual smooth boundary.

Btgv1 56-75 Light gray (10YR7/2) coarse sandy clay; many coarse prominent dark red
(10R3/6) and strong brown (7.5YR5/8) mottles; moderate coarse subangular
blocky structure; firm, sticky and slightly plastic; continuous thick clay coating
on ped faces; plinthite of dark red (10YR3/6) form as a continuous phase;
strongly acid (field pH 5.5); gradual smooth boundary.

Btgv2 75-115 Light gray (10YR7/1) coarse sandy clay; many coarse prominent red (10R4/6)
and many medium prominent strong brown (7.5YR5/6) mottles; moderate
coarse subangular blocky structure; firm, sticky and slightly plastic; continuous
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thick clay coating on ped faces; plinthite of red (10YR4/6) form as a continuous
phase; strongly acid (field pH 5.5).

Type Location:

Name of province, Changwat Satun.

Range of Profile Features:

The surface or A horizon sandy loam is 15 to 25 cm in thickness and has 10YR hues, values
2 or 3 and chromas 1 or 2. Structure is weak and moderate fine subangular blocky. Very
strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The upper kandic B horizon sandy loam has 10YR or 7.5YR hues, values 5 to 7 and chromas
1 or 2. Texture of medium or coarse sandy clay loam may occur. Structure is moderate fine
and medium subangular blocky structure.

The lower kandic B horizon sandy clay has 10YR or 2.5Y hues, values  5 to 7 and chromas  0
to 2. Structure is moderate to strong coarse prismatic breaking to subangular blocky or
moderate coarse subangular blocky. Mottles of brownish, yellowish and reddish are
commonly present in subsoil. Very strongly acid to strongly acid, reaction values range from
4.5 to 5.5.

Similar Soil Series:

Khok Khain series (Ko): fine-loamy, kaolinitic, isohyperthermic Typic Kandiaquults, no
plinthite.

Songkhla series (Sng): fine-loamy, siliceous, subactive, isohyperthermic Aquic Paleudults, no
plinthite.

Principal Associated Soils:

These include Klaeng, Khlong Kut and Khok Khain soils which commonly occur in low land
area.

Klaeng series (Kl): very-fine, kaolinitic, isohyperthermic Typic Plinthaquults.

Khlong Kut series (Kut): fine, kaolinitic, isohyperthermic Kandic Plinthaquults.
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ANALYSIS RESULTS  Profile code No.: S-67/59

      (oven dry basis) Soil series: Satun series (Stu)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-1554 0-18 Ap 71.0 27.5 1.5 sl sl 4.5 4.1 0.6

Pd-1555 18-39 AB 71.0 18.5 10.5 sl sl 5.1 4.4 0.9

Pd-1556 39-56 BAg 70.5 13.0 16.5 sl cosl 5.4 4.2 0.0

Pd-1557 56-75 Btgv1 46.0 16.5 37.5 sc cosc 5.3 4.1 0.6

Pd-1558 75-115 Btgv2 46.5 12.0 41.5 sc cosc 5.4 4.0 0.3

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-18 1.1 4.19 0.40 0.06 0.07 0.20 0.73 16.00 16.73 6.0 400.0 12 4 0.07

18-39 0.6 1.39 0.20 0.04 0.07 0.20 0.51 5.40 5.91 2.8 26.7 18 9 0.01

39-56 0.7 1.57 0.10 0.04 0.04 0.10 0.28 3.20 3.48 1.7 10.3 16 8 0.01

56-75 1.2 1.36 0.30 0.10 0.06 0.20 0.66 5.70 6.36 6.4 17.1 10 10 0.02

75-115 1.0 0.42 0.20 0.10 0.08 0.20 0.58 7.10 7.68 6.8 16.4 9 8 0.03

Surveyor: P.  Rimchala Reported by: W. Sirichuaychoo

Date: April 11, 1973 Date:Nov. 8, 1998



189

Proposed by S. Charoenpong, 1971
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

SAWI SERIES Field Symbol: Sw

Distribution: Occupies small extent in Peninsular Thailand, mainly in Changwat Chumphon.

Setting: Sawi soils are formed from sandstone and occurred on denudation surface. Relief is nearly
level to undulating. Slope ranges from 1 to 12 percent. Elevation is 20 to 40 m above mean
sea level. The climate is Tropical Monsoon (Koppen 'Am'). Annual precipitation is  from
1,800 to 2,500 mm Average  annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is moderate and
surface runoff is medium. Ground water level is below 2 m from the soil surface for most of
the year.

Vegetation and Land Use: Originally Tropical Evergreen Forest, but is now secondary forest or has
been cleared for the cultivation of upland crops including banana, pineapple, coconuts and
water melon. Para rubber is also grown in places but is not as extensive as the other crops
mentioned.

Characteristic Profile Features: The Sawi series is a member of the loamy-skeletal, mixed,
semiactive, isohyperthermic Typic Paleudults (soil taxonomy, 2003). They are moderately
deep soils to ironstones and are characterized by a dark brown or dark grayish brown sandy
loam surface or A horizon and a yellowish brown or strong brown sandy loam subsurface of
B horizon,, strongly acid to moderately acid, reaction values range from 5.5 to 6.0. These
overlie a strong brown to yellowish red very gravelly sandy clay loam argillic B horizon which
occurs below 50 cm but within 1 meter of the soil surface. The coarse fraction is composed
of gravel size unconsolidated ironstone nodules. Very strongly acid to strongly acid, reaction
values range from 4.5 to 5.5.

Typifying Pedon: Sawi sandy loam - pasture, forage crop station, Amphoe Tha Sae, Changwat
Chumphon, 2 to 5 percent slopes.

Profile Code Number: S-58/70, described by U. Pulsawath, 13 February 1971 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-14/18 Mixed color of dark grayish brown (10YR4/2) grayish brown (10YR5/2) light

yellowish brown (10YR6/4) and strong brown (7.5YR5/6) sandy loam; weak fine
to medium subangular blocky structure; friable, nonsticky and nonplastic; many
interstitial and few tubular pores; few fine roots; moderately acid (field pH 6.0);
clear wavy boundary.

Bw1 14/18-30 Reddish yellow (7.5YR6/6) sandy loam; weak fine to medium subangular
blocky structure; friable, slightly sticky and nonplastic; many interstitial and few
tubular pores; few fine roots; moderately acid (field pH 6.0); gradual smooth
boundary.

Bw2 30-46 Light yellowish brown (10YR6/4) and strong brown (7.5YR5/6) sandy loam;
weak fine to medium subangular blocky structure; friable, slightly sticky, slightly
plastic; many interstitial and common tubular pores; few fine roots; strongly acid
(field pH 5.5); gradual, smooth boundary.

Bt 46-76 Strong brown (7.5YR5/6) and yellowish red (5YR5/6) sandy clay loam; weak
fine to medium subangular blocky structure; friable, slightly sticky and slightly
plastic; patchy thin cutan along animal holes; many interstitial and tubular
pores; few fine and medium roots; strongly acid (field pH 5.5); clear smooth
boundary.

Btc 76-110 Strong brown (7.5YR5/6) and yellowish red (5YR5/6) gravelly sandy clay loam;
weak fine to medium subangular blocky structure; friable, slightly sticky and
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slightly plastic; patchy thin cutan along animal holes; many interstitial and
tubular pores; laterite about 90% by volume of the soil matrix; strongly acid
(field pH 5.5).

Type Location:

Name of district, Amphoe Sawi, Changwat Chumphon.

Range of Profile Features:

The surface or A horizon sandy loam is from 5 to 20 cm in  thickness and has 10YR or 7.5YR
hues, values 3 or 4 and chromas 2 to 4. Structure is weak fine and medium blocky and sandy
clay loam textures may occur. Strongly acid to slightly acid, reaction values range from 5.5 to
6.5.

The subsurface or AB or BA or B horizon sandy loam has 7.5YR hues, values 4 to 6 and
chromas 4 to 6  and 10YR hues, values  5 or 6 and chromas 4 to 6. Structure is weak fine and
medium blocky and sandy clay loam textures may occur. Strongly acid to moderately acid,
reaction values range from 5.5 to 6.0.

The argillic B horizon very gravelly sandy clay loam or clay loam has hues 7.5YR or 5YR,
values 5 or 6 and chromas  6 or 8. Structure is difficult to define due to the high volume
percent of ironstone nodules in the horizon. Very strongly acid to acid, reaction values range
from 5.0 to 5.5.

Similar Soil Series:

Chumphon series (Cp): clayey-skeletal, kaolinitic, isohyperthermic Typic Paleudults, a layer of
unconsolidated ironstone nodules occurs from shallow depth within 50 cm of the soil
surface.

Hat Yai series (Hy): clayey-skeletal, kaolinitic, isohyperthermic Typic Paleudults, contains
mixed gravels within 50 cm of the soil surface.

Khlong Chak series (Kc): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandihumults, has
redder colors throughout.

Principal Associated Soils:

These include Chumphon, Kho Hong and Tha Sae series.

Kho Hong series (Kh): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.
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ANALYSIS RESULTS  Profile code No.: S-58/70

      (oven dry basis) Soil series: Sawi series (Sw)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pb-526 0-14/18 Ap 67.0 27.0 6.0 sl sl 4.6 4.0 0.0 2.7 27

Pb-527 14/18-30 Bw1 61.0 22.0 17.0 sl sl 4.5 3.7 0.0 2.3 29

Pb-528 30-46 Bw2 63.0 20.5 16.5 sl sl 4.5 3.7 0.2 2.3 27

Pb-529 46-76 Bt 61.0 20.5 18.5 sl scl 4.3 3.7 0.0 2.3 27

Pb-530 76-110 Btc 51.0 22.5 26.5 scl gscl 4.6 3.7 0.2 2.0 50

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-14/18 0.3 0.32 0.50 0.10 0.10 0.40 1.10 3.80 4.90 3.7 61.7 30 22 0.03

14/18-30 0.3 0.18 0.40 0.10 0.04 0.20 0.74 4.30 5.04 3.8 22.4 19 15 0.02

30-46 0.5 0.15 0.50 0.20 0.04 0.20 0.94 3.60 4.54 4.1 24.8 23 21 0.02

46-76 2.9 0.16 0.50 0.20 0.05 0.30 1.05 4.80 5.85 5.2 28.1 20 18 0.02

76-110 1.1 0.13 0.70 0.50 0.10 0.30 1.60 6.10 7.70 6.8 25.7 24 21 0.01

Surveyor: U. Pulsawath Reported by: W. Sirichuaychoo

Date: Feb. 13, 1971 Date: Nov. 20, 1998



192

Proposed by S. Charoenphong, 1970
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

TAK BAI SERIES Field Symbol: Ta

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Tak Bai soils are formed from alluvium over marine or brackish sediments and occurred on
coastal plain. Relief is level. Slopes is  less than 2 percent. The soils are at elevation below
10 m above mean sea level and have a Tropical Monsoon climate (Koppen 'Am'). Mean
annual air temperature is from 26 oC to 28oC. Average annual precipitation is from 1,800 to
3,000 mm.

Drainage. Permeability and Surface Runoff: Drainage is poorly drained, permeability is slow and
surface runoff is slow. Surface flooding by impounded rainwater and river water occurs up to
30 cm for 3 to 4 months during the rainy season. Ground water level seldom falls below 2 m
from the soil surface.

Vegetation and Land Use: Used almost exclusively for transplanted rice. Abandoned areas revert to
marsh grass and reeds.

Characteristic Profile Features: Tak Bai series is a member of the fine-silty, mixed, semiactive, acid,
isohyperthermic Typic Endoaquepts (soil taxonomy, 2003). They are very deep soils and are
characterized by very dark gray silty clay loam surface or A horizon over a light gray silty
clay loam cambic B horizon. Brownish mottles occur throughout the profile, red mottles may
occur in the deeper subsoil at depth approximately below 80 cm from the soils surface. Very
strongly acid to moderately acid, reaction values range from 4.5 to 6.0.

Typifying Pedon: Tak Bai silty clay loam - rice field, from Amphoe Tak Bai, Changwat Narathiwat,
less than 1 percent slopes, 20 to 40 cm flooding depth, 96 cm ground water table depth.

Profile Code Number: S-71/19, described by F. J. Dent, 13 June 1969 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-12/19 Very dark gray (10YR3/1) silty clay loam with decomposed organic matter;

moderate fine and medium subangular blocky structure; friable, soft, slightly
sticky and slightly plastic; few interstitial pores; many fibrous roots; common
fine mica; very strongly acid (field pH 5.0); abrupt smooth boundary.

Bg1 12/19-50/63 Light gray (5Y7/1) silty clay loam; common fine faint yellowish brown (10YR5/8)
mottles; moderate medium subangular blocky structure; slightly hard, slightly
sticky and slightly plastic; few interstitial and tubular pores; common animal
holes; common fine roots; many mica; very strongly acid (field pH 4.5); gradual
smooth boundary.

Bg2 50/63-90+ Light gray (5Y7/1) silty clay loam; many coarse distinct strong brown
(7.5YR5/8) mottles; moderate fine and medium subangular blocky structure;
sticky and plastic; few interstitial and tubular pores; few animal holes; common
fine roots; many mica; ferric oxide along roots; very strongly acid (field pH 4.5).

Type Location:

Name of district, Amphoe Tak Bai, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon is 10 to 20 cm in thickness, has 10YR hue, values 2 to 4 and
chromas 1 or 2. Structure are moderate fine and medium blocky. Very strongly acid to
strongly acid, reaction values range from 4.5 to 5.5.
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The cambic B horizon has 10YR, 2.5Y or 5Y  values 6 or 7 and chromas 1 or 2. Structure is
moderate medium blocky. Very strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults, has argillic horizon.

Principal Associated Soils:

These include Bangnara and Ra-ngae series. Bangnara soils are formed on the low terrace.
Ra-ngae soils are formed on the lower part of tidal flats and are both high in organic matter.

Ra-ngae series (Ra): very-fine, mixed, superactive, acid, isohyperthermic Sulfic Endoaquepts.

ANALYSIS RESULTS  Profile code No.: S-71/19

      (oven dry basis) Soil series: Tak Bai series (Ta)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-1214 0-12/19 Ap 13.0 65.0 22.0 sil sicl 4.5 3.8 0.6 19.6 60

P-1215 19-50/63 Bg1 11.0 58.0 31.0 sicl sicl 4.6 3.8 0.0 4.8 21

P-1216 50/63-90+ Bg2 23.0 38.5 38.5 cl sicl 4.4 3.8 0.7 5.6 33

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12/19 6.3 3.43 0.36 0.50 0.50 0.20 0.60 1.80 21.60 23.40 20.1 91.4 9 8 0.12

19-50/63 2.8 0.40 0.06 0.30 0.50 0.10 0.40 1.30 7.30 8.60 6.5 21.0 20 15 0.04

63-90+ 6.7 0.33 0.05 0.60 1.10 0.10 0.80 2.60 9.40 12.00 7.5 19.5 35 22 0.12

Surveyor: F.J. Dent Reported by: W. Sirichuaychoo

Date: June 13, 1969 Date: Nov. 24, 1998
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Proposed by P. Vijarnsorn, 1981
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THA CHANG SERIES Field Symbol: Tac

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: The Tha Chang soils derived from fine grain clastic rocks namely shale, phyllite or
mudstones and occure on denudation surface. Relief is gently undulating to undulating.
Slope ranges from 2 to 12 percent. Elevation ranges from  20 to 50 m above mean sea level.
The climate is Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af').
Average annual precipitation is from 1,800 to 2,500 mm. Average annual air temperature is
from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well to moderately well drained,
permeability is moderate and surface runoff is medium. Ground water level deeper than 1.50
m throughout the year.

Vegetation and Land Uses: Para rubber.

Characteristic Profile Features: Tha Chang series is a member of the loamy-skeletal, kaolinitic,
isohyperthermic Typic (Kandic) Plinthudults (soil taxonomy, 2003). They are shallow soils to
ironstones and are characterized by very dark grayish brown to dark brown sandy loam
surface or A horizon overlying brownish yellow, yellowish brown or yellowish red very
gravelly sandy loam or clay loam  argillic B horizon over mixed color of red and gray slightly
gravelly clay loam or clay, occurred between 50 to 100 cm from the surface soils. The red
color formed a continuous phases or more than half of the matrix. Very strongly to strongly
acid reaction values range from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Tha Chang sandy loam - Evergreen Forest, from Tambon Prasang, Amphoe Tha
Chana, Changwat Surat Thani, 10 m above mean sea level, 2 to 3 percent slopes (sheet
name Khao Daeng, sheet number 4728 II, coordinate: 978519).

Profile Code Number: S-61/163, described by Tawee Rattanavimol, 23 January 1981 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-8 Dark brown to brown (7.5YR4/4) sandy loam; weak fine and medium

subangular blocky structure; friable, slightly sticky and slightly plastic; many
very fine and fine roots; strongly acid (field pH 5.5); clear smooth boundary.

BA 8-32 Strong brown (7.5YR5/6) slightly gravelly sandy loam; weak fine and medium
subangular blocky structure; friable, slightly sticky and slightly plastic; many fine
roots; gravels composed of quartz and iron stones; strongly acid (field pH 5.5);
clear smooth boundary.

Btc1 32-60 Yellowish red (5YR5/6) very gravelly sandy loam; weak fine subangular blocky
structure; friable, slightly sticky and slightly plastic; patchy thin clay coating on
ped faces and in pores; common very fine and few coarse roots; strongly acid
(field pH 5.5); clear smooth boundary.

Btc2 60-103 Mixed yellowish brown (10YR5/8) and reddish yellow (2.5YR5/8) very gravelly
clay loam; weak fine and medium subangular blocky structure; friable, sticky
and plastic; continuous thick clay coating on ped faces; few very fine roots;
strongly acid (field pH 5.5); clear smooth boundary.

Btgv 103-126 Mixed red (2.5YR4/8) red (7.5YR6/6-8) and gray (10YR5/1) slightly gravelly
clay loam; weak fine and medium subangular blocky structure; friable to firm,
sticky, plastic; continuous thick clay coating on ped faces; few very fine roots;
very strongly acid (field pH 5.0); clear, smooth boundary.
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BCgv 126+ Mixed gray (10YR5/1) red (2.5YR4/8) reddish yellow (7.5YR6/8) and brownish
yellow (10YR6/6) clay; weak to moderate fine and medium subangular blocky
structure; very strongly acid (field pH 5.0); clear smooth boundary.

Remark: This soil is shallow to ironstones and plinthite more than 50% by volume of the soil matrix or
continuous phase within 1.50 m from the soil surface.

Type Location:

Name of district, Amphoe Tha Chang, Changwat Surat Thani.

Range of Profile Features:

The surface or A horizon sandy loam ranges 10 to 30 cm in thickness and which hues 10YR
or 7.5YR, values 3 to 5 and chromas 2 to 4. Very strongly acid to strongly acid, reaction
values range from 5.0 to 5.5.

The kandic B horizon has hues 10YR, 7.5YR or 5YR, values 4 to 6 and chromas 4 to 6, very
gravelly sandy loam to clay loam textures. Very strongly acid to strongly acid, reaction values
range from 5.0 to 5.5.

The BC horizon occurred between 60 to 150 cm of mixed red color (plinthite) in continuous
phases or more than half of the matrix of clay loam or clay.

Similar Soil Series:

Khao Khat series (Kkt): clayey-skeletal, kaolinitic, isohyperthermic Typic (Kandic) Plinthudults.

Principal Associated Soils:

Tha Chang series is associated with Khao Khat, Chumphon, Sawi and Tha Sae series.

Chumphon series (Cp): clayey-skeletal, kaolinitic, isohyperthermic Typic Paleudults.

Sawi series Sw): loamy-skeletal, mixed, semiactive, isohyperthermic Typic Paleudults.

Tha Sae series (Te): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.
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ANALYSIS RESULTS  Profile code No.: S-61/163

      (oven dry basis) Soil series: Tha Chang series (Tac)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

420882 0-8 A 61.0 30.7 8.3 0.8 3.1 11.6 27.4 18.1 sl sl 4.4 3.5 6.6 45

420883 8-32 BA 58.5 30.8 10.7 4.1 4.6 9.7 24.2 15.9 sl sli.g Sl 4.6 3.8 3.3 26

420884 32-60 Btc1 57.6 30.3 12.1 11.2 2.8 5.5 20.5 17.6 sl vgsl 5.0 3.8 3.1 64

420885 60-103 Btc2 40.5 22.3 37.2 13.2 5.0 4.2 10.0 8.1 cl vgcl 5.0 3.7 0.8 64

420886 103-126 Btgv 24.4 21.8 53.8 3.8 2.6 3.1 7.0 7.9 c sli.gcl 5.0 3.8 0.8 58

420887 126+ BCgv 18.5 24.6 56.9 0.6 1.3 3.1 7.7 5.8 c c 4.9 3.7 0.9 >100

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-8 1.6 1.74 0.40 0.40 0.10 0.30 1.20 6.40 7.60 4.3 51.8 28 16 0.08

8-32 1.3 0.82 0.30 0.20 0.06 0.20 0.76 4.70 5.46 3.1 29.0 25 14 0.05

32-60 1.1 0.57 0.40 0.20 0.10 0.30 1.00 4.00 5.00 3.5 28.9 29 20 0.04

60-103 2.1 0.36 0.50 0.30 0.10 0.40 1.30 8.20 9.50 6.5 17.5 20 14 0.03

103-126 3.8 0.40 0.30 0.20 0.20 0.50 1.20 12.50 13.70 11.3 21.0 11 9 0.03

126+ 5.6 0.31 0.30 0.20 0.60 1.10 2.20 13.40 15.60 12.0 21.1 18 14 0.09

Surveyor: T.  Ratanavimol Reported by: W. Sirichuaychoo

Date: Jan. 23, 1981 Date: Nov. 4,  1998
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Proposed by Moorman, 1964
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

TRAT SERIES Field Symbol: Td

Distribution: Occupies a small extent in Southeast Coast of Thailand and some areas in Peninsular
Thailand.

Setting: Trat soils derived from fine grain clastic rocks namely shale, phyllite or equivalent rocks and
occurred on denudation surface. Relief is gently undulating to undulating. Slope ranges from
2 to 12 percent. Elevation rangeis from 20 to 50 m above sea level. The climate is Tropical
Monsoon (Koppen 'Am'). Average annual precipitation is from 2,000 to 6,000 mm Average
annual air temperature is from 26 oC to 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is rapid and and
surface runoff is rapid. Ground water level falls below 4 m throughout the year.

Vegetation and Land Use: Tropical Evergreen Forest. Parts are cleared and planted to para rubber,
oil palm and fruit trees.

Characteristic Profile Features: The Trat series is a member of the fine, kaolinitic, isohyperthermic
Typic Kandiudults (soil taxonomy, 2003). They are moderately deep soils to ironstones and
are characterized by a dark brown, dark reddish brown or reddish clay loam surface or A
horizon overlying a yellowish red clay loam to clay (> 35 percent clay in control section) over
very gravelly clay loam or very gravelly clay kandic B horizon. Coarse fraction consists of
angular and/or subangular shale and/or phyllite fragments which occur between 50 to 100
cm from the soil surface. Moderately acid to slightly acid, reaction values range from 6.0 to
6.5 over very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

Typifying Pedon: Trat clay loam - para rubber plantation, Ban Khao Thong, Tambon Khao Thong,
Amphoe Muang, Changwat Krabi, 80 m above mean sea level, 3 to 5 percent slopes (sheet
number 4725 II, coordinate 785965).

Profile Code Number: S-64/70, described by U. Pulsawath, 15 May 1975 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-11 Dark yellowish brown (10YR4/4) clay loam; weak fine and medium subangular

blocky structure; very friable, slightly sticky and slightly plastic; common tubular
pores; many fine and medium roots; very strongly acid (field pH 5.0); gradual
smooth boundary.

Bt1 11-35 Strong brown (7.5YR5/8) clay; weak fine and medium subangular blocky
structure; very friable, sticky and plastic; patchy thin cutan on ped faces; many
interstitial and tubular pores; common large, common medium and many fine
roots; very strongly acid (field pH 4.5); diffuse smooth boundary.

Bt2 35-84/88 Yellowish red (5YR5/8) clay; weak fine and medium subangular blocky
structure; very friable, sticky and plastic; patchy thin cutan on ped faces; many
interstitial and tubular pores; few coarse and fine roots; very strongly acid (field
pH 4.5); clear wavy boundary.

Btc 84/88-130 Yellowish red (5YR5/8) very gravelly clay; friable, slightly sticky and slightly
plastic; common interstitial and fine tubular pores; very few coarse and medium
roots; gravels composed of ironstones more than 35% by volume of the soil
matrix; very strongly acid (field pH 4.5).

Type Location:

Name of province, Changwat Trat.
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Range of Profile Features:

The surface or A horizon clay loam is from 10 to 25 cm in thickness and has 5YR or 7.5YR or
10YR hues, values 3 or 4 and chromas 2 to 4. Structure is moderate fine and medium blocky.
Strongly acid to slightly acid, reaction values range from 5.5 to 6.5.

The kandic B horizon clay over very gravelly clay within 50 to 100 cm from the soil surface
has 5YR hue, values 4 or 5 and chromas 6 to 9. The colors of 7.5YR and 2.5YR hues may
occur in the upper B horizon. Structure is moderate fine and  medium blocky. Very strongly
acid to strongly acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Trang series (Tng): fine, kaolinitic, isohyperthermic Typic Kandiudults, has redder color in the
subsoil (2.5YR hues) and contains shale and quartz fragment, usually below 80 cm of the
surface.

Khlong Chak series (Kc): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandihumults,
contains pseudolaterite within 50 cm depth of the surface.

Principal Associated Soils:

These include Khlong Chak, Trang, Khlong Teng, Nong Khla series.

Khlong Teng series (Klt): fine-loamy, mixed, semiactive, isohyperthermic, shallow Typic
Haplohumults.

Nong Khla series (Nok): clayey-skeletal, kaolinitic, isohyperthermic Typic Kandiudults.

ANALYSIS RESULTS  Profile code No.: S-64/70

      (oven dry basis) Soil series: Trad series (Td) 

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

2-13705 0-11 Ap 47.7 33.7 18.6 0.4 0.5 8.9 21.2 16.7 l cl 5.3 4.0 3.4 43

2-13706 11-35 Bt1 35.3 29.6 35.1 1.0 0.8 5.9 13.8 13.8 cl c 5.6 4.1 0.7 20

2-13707 35-84/88 Bt2 30.6 28.5 40.9 1.0 0.4 4.6 12.3 12.3 c c 5.9 4.2 0.7 23

2-13708 84/88-130 Btc 34.2 32.5 33.3 4.4 1.4 3.8 11.0 13.6 cl vgc 6.0 4.4 1.4 13

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-11 0.8 1.30 0.40 0.20 0.10 0.20 0.90 5.50 6.40 3.3 17.7 27 14 0.34

11-35 1.1 0.62 0.30 0.10 0.03 0.30 0.73 4.80 5.53 3.2 9.1 23 13 0.04

35-84/88 1.3 0.35 0.30 0.10 0.02 0.20 0.62 4.50 5.12 2.5 6.1 25 12 0.01

84/88-130 0.8 0.12 0.30 0.10 0.02 0.30 0.72 3.40 4.12 1.9 5.7 38 17 0.01

Surveyor: U. Pulsawath & staff Reported by: W. Sirichuaychoo

Date: May 15, 1979 Date: Nov. 5, 1998
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Proposed by S. Charoenphong, 1970
Revised by:
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THA SAE SERIES Field Symbol: Te

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Tha Sae soils derived from coarse grain clastic rock namely sandstone and equivalent rocks
and occurred on denudation surface. Relief is gently undulating to undulating. Slope ranges
from 2 to 12 percent. Elevation ranges from 20 to 40 m above mean sea level. The climate is
Tropical Rain Forest (Koppen 'Af') or Tropical Monsoon (Koppen 'Am'). Average air
temperature is from 26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is rapid.

Vegetation and Land Use: Originally under Tropical Evergreen Forest. Most parts are used for para
rubber, fruit trees and upland crops growing.

Characteristic Profile Features: Tha Sae series is a member of the fine-loamy, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a very dark brown or brown sandy loam surface or A horizon overlying a
strong brown or yellowish brown sandy clay loam kandic B horizon. Very strongly acid to
strongly acid, reaction range from 4.5 to 5.5 with slightly decreasing  with depth.

Typifying Pedon: Tha Sae sandy loam - upland rice field, from Chumphon Agricultural College,
Amphoe Sawi, Changwat Chumphon, 20 m above mean sea level, 2 to 5 percent slopes.

Profile Code Number: S-58/3, described by Pisoot Vijarnsorn, 30 September 1969 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-21 Dark brown to brown (10YR4/3) fine sandy loam; weak fine subangular blocky

structure; friable, slightly sticky and nonplastic; few fine interstitial pores; many
fine roots; slightly acid (field pH 6.5); abrupt smooth boundary.

Bt1 21-50 Yellowish brown (10YR5/6) fine sandy clay loam; weak fine and medium
subangular blocky structure; friable, slightly sticky and slightly plastic; common
fine interstitial pores and few discontinuous, opened random tubular pores; few
fine roots; moderately acid (field pH 6.0); gradual smooth boundary.

Bt2 50-67 Yellowish brown (10YR5/8) fine sandy clay loam; weak fine and medium
subangular blocky structure; friable, sticky and slightly plastic; patchy thin cutan
along the animal holes and discontinuous patchy thin around peds surface;
many fine interstitial pores and few discontinuous, opened random tubular
pores; very few fine roots; strongly acid (field pH 5.5); gradual smooth
boundary.

Bt3 67-100 Strong brown (7.5YR5/8) sandy clay loam; weak fine and medium subangular
blocky structure; friable, sticky and slightly plastic; patchy thin cutan along peds
surface; many fine interstitial pores and few discontinuous opened random
tubular pores; strongly acid (field pH 5.5).

Typic Location:

 Name of district, Amphoe Tha Sae, Changwat Chumphon.

Range of Profile Features:

The surface or A horizon sandy loam ranges from 10 to 20 cm in thickness and has 10YR or
7.5YR hues, values 3 or 4 and chromas 2 to 4. Soil texture may be or sandy clay loam with



200

weak fine subangular blocky structure. Very strongly acid to moderately acid, reaction values
range from 4.5 to 6.0.

The kandic B horizon sandy clay loam has 7.5YR or 10YR hues, values 5 or 6 and chromas 6
or 8. Sandy clay may occur in lower argillic B at approximately below 80 cm from the soil
surface and an average of clay content in the control section must not exceed 35 percent.
The soil structure weak and moderate fine and medium subangular blocky structure. Few fine
faint mottles may occur in lower argillic B horizon. Very strongly acid to strongly acid, reaction
values range from 5.0 to 5.5.

Similar oil Series:

Satuk series (Suk): fine-loamy, kaolinitic, isohyperthermic Typic Kandiustults, ustic moisture
regime.

Kho Hong series (Kh): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

Khlong Thom series (Km): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults, redder in
lower argillic B.

Principal Associated Soil:

These include Kho Hong and Khlong Thom series. They are formed on the physiographic
position which one usually found these soils in association.

ANALYSIS RESULTS  Profile code No.: S-58/3

      (oven dry basis) Soil series: Tha Sae series (Te)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-1618 0-21 A 80.5 6.5 13.0 sl sl 4.8 4.0 0.4 2.4 33

P-1619 21-50 Bt1 58.0 23.0 19.0 sl scl 4.5 3.8 0.3 1.8 16

P-1620 50-67 Bt2 55.0 20.0 25.0 scl scl 3.8 3.5 0.3 1.4 13

P-1621 67-100 Bt3 53.5 18.0 28.5 scl scl 4.2 3.4 0.3 1.4 13

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-21 0.7 0.81 0.08 0.40 0.30 0.10 0.10 0.90 7.40 8.30 4.8 36.9 19 11 0.03

21-50 0.7 0.21 0.03 0.20 0.10 0.04 0.10 0.44 4.30 4.74 3.5 18.4 13 9 0.01

50-67 0.6 0.11 0.03 0.10 0.20 0.03 0.10 0.43 5.10 5.53 4.0 16.0 11 8 0.04

67-100 0.7 0.10 0.03 0.20 0.20 0.03 0.10 0.53 6.30 6.83 4.2 14.7 13 8 0.04

Surveyor: P. Vijarnsorn Reported by: W. Sirichuaychoo

Date: Sept. 30, 1969 Date: N0v. 29, 1998
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Proposed by F.J. Dent,1966
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THUNG WA SERIES Field Symbol: Tg

Distribution: Occupies moderate extent in Peninsular Thailand and in Southeast Coastal Thailand.

Setting: Thung Wa soils derived form granite or equivalent rocks and occurred on granitic terrain.
Relief is nearly level to undulating. Slopes ranges from 2 to 12 percent. Elevation ranges
from 20 to 40 m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am').
Average annual air temperature is from  26 oC to 28oC. Average annual precipitation is from
1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate to rapid and surface runoff is rapid. The ground water level is below 2 m
throughout the year.

Vegetation and Land Use: Mainly used for para rubber plantations, parts for coconuts and fruit trees.
When abandoned reverts to low secondary shrubs.

Characteristic Profile Fathers: Thung Wa series is a member of the coarse-loamy, siliceous,
subactive, isohyperthermic Typic Paleudults (soil taxonomy, 2003). They are very deep soils
and are characterized by a dark grayish brown or dark gray sandy loam surface or A horizon
overlying a yellowish brown or brown coarse sandy loam argillic B horizon. The coarse
fractions are mainly composed of subangular quartz and increasing in size with depth.
Strongly acid to moderately acid, reaction values range from 5.5 to 6.0.

Typifying Pedon: Thung Wa  sandy loam, Tropical Evergreen Forest, from Ban Thung Ngai, Tambon
Thung Ngai, Amphoe Hat Yai, Changwat Songkhla, 3 to 5 percent slopes.

Profile Code Number: S-68/69, described by C. Pintip and staff, 16 December 1971 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A 0-22 Dark grayish brown (10YR4/2) sandy loam; weak fine to medium subangular

blocky structure; very friable, nonsticky and nonplastic; many medium
interstitial pores; many fine and common medium roots; slightly acid (field pH
6.5); gradual smooth boundary.

AB 22-33 Dark brown to brown (10YR4/3) sandy loam; weak fine to medium subangular
blocky structure; very friable, nonsticky and nonplastic; many medium interstitial
pores; many fine roots; moderately acid (field pH 6.0); gradual smooth
boundary.

Bt1 33-54 Yellowish brown (10YR5/4) sandy loam; weak fine to medium subangular
blocky structure; friable, slightly sticky and nonplastic; discontinuous patchy thin
cutan on ped faces; many medium interstitial pores; many fine roots;
moderately acid (field pH 6.0); gradual smooth boundary.

Bt2 54-100+ Yellowish brown (10YR5/4) sandy loam; weak fine to medium subangular
blocky structure; friable, slightly sticky and nonplastic; discontinuous patchy thin
cutan on ped faces; many medium interstitial pores; few fine roots; moderately
acid (field pH 6.0); gradual smooth boundary.

Type Location:

Name of district, Amphoe Thung Wa, Changwat Satun.
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Range of Profile Feature:

The surface or A or Ap horizon sandy loam or loamy sand is 5 to 20 cm in thickness and
normally has 10YR  hues, values 3 or 4 and chromas 1 to 3, but may range toward 7.5YR.
Strongly acid to moderately acid, reaction values range from 5.5 to 6.0.

The argillic B horizon sandy loam has 10YR and 7.5YR  hues, values  5 or 6 and chromas  3
or 4. Texture of sandy clay loam may occurred in deeper subsoil. The solum has moderate
medium blocky structure. Few mica flakes occasionally occur in the profile. Very strongly acid
to strongly acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

La Han series (Lh): fine-loamy, siliceous, subactive, isohyperthermic Typic Paleudults, has
grayer color and has no gravels in the B horizon, which shows clear evidence of illuviation.

Principal Associated Soils:

These include Sattahip, La Han and Khlong Nok Krathung series.

Sattahip series (Sh): isohyperthermic, coated Typic Quartzipsamments.

Khlong Nok Krathung series (Knk): fine-loamy, kaolinitic, isohyperthermic Typic Kandiudults.

ANALYSIS RESULTS  Profile code No.: S-68/69

      (oven dry basis) Soil series: Thung Wa series (Tg) 

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pc-179 0-22 A 79.0 15.0 6.0 sl sl 4.4 3.9 0.5 7.7 50

Pc-180 22-33 AB 78.5 13.5 8.0 ls-sl sl 4.6 4.0 0.0 3.7 29

Pc-181 33-54 Bt1 74.5 14.5 11.0 sl sl 4.8 4.0 0.0 3.1 29

Pc-182 54-100 Bt2 74.5 13.0 12.5 sl sl 4.7 4.0 0.3 5.9 35

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-22 0.1 0.66 0.20 0.04 0.10 0.10 0.44 2.90 3.34 2.3 38.3 19 13 0.02

22-33 0.2 0.59 0.10 trace 0.10 0.10 0.30 2.40 2.70 2.2 27.5 14 11 0.01

33-54 0.7 0.52 0.10 0.01 0.10 0.10 0.31 2.90 3.21 2.0 18.2 16 10 0.01

54-100 0.2 0.37 0.10 0.01 0.10 0.10 0.31 3.10 3.41 2.4 19.2 13 9 0.01

Surveyor: C. Pintip & staff Reported by: W. Sirichuaychoo

Date: Dec. 16, 1971 Date: Nov. 4, 1998
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Proposed by Moorman, 1964
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THA MAI SERIES Field Symbol: Ti

Distribution: Occupies a small extent in Southeast Coast Thailand.

Setting: Tha Mai soils are formed from basalt and occurred on basalt terrain. Relief is gently
undulating to undulating. Slope ranges from 2 to 12 percent. Elevation ranges from 30 to 40
m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am'). Average annual
precipitation is from 2,000 to 3,400 mm Average annual air temperature is 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is moderate to
slow and surface runoff is rapid. Ground water level falls very deep, usually 3 or 4 m from the
surface.

Vegetation and Land Use: Mainly used for fruit crops such as Durian, Rambutan, banana and
pineapples. The natural is moist evergreen and moist mixed deciduous forests.

Characteristic Profile Feature: The Tha Mai series is a member of the fine, kaolinitic,
isohyperthermic Typic Hapludox (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark reddish brown clay surface or A horizon overlying a dark reddish
brown or reddish brown silty clay or clay oxic B horizon. Reaction is a moderately acid to
neutral, reaction values range from 6.0 to 7.0 at the surface layer and a very strongly acid to
strongly acid, reaction values range from 4.5 to 5.5 in the subsoil.

Typifying Pedon: Tha Mai silty clay - fruit trees cultivation, Amphoe Tha Mai, Changwat Chanthaburi,
4 percent slopes.

Profile Code Number: No.32, described by L. Moncharoen and W. Sirichuaychoo (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-20 Dark reddish brown (5YR3/3) clay; weak fine granular structure; very friable,

slightly sticky and slightly plastic; many fine and medium roots; strongly acid
(field pH 5.5); diffuse smooth boundary.

Bo1 20-50 Dark reddish brown (5YR3/4) clay; weak fine subangular blocky structure; very
friable, slightly sticky and slightly plastic; many fine and medium roots; strongly
acid (field pH 5.5); diffuse smooth boundary.

Bo2 50-95 Dark reddish brown to reddish brown (5YR3-4/4) clay; weak fine and medium
subangular blocky structure; very friable, slightly sticky and slightly plastic;
common fine and medium roots; strongly acid (field pH 5.5); diffuse smooth
boundary.

Bo3 95-180 Dark reddish brown to reddish brown (5YR3-4/4) clay; weak medium
subangular blocky structure; very friable, slightly sticky and slightly plastic; few
fine roots; strongly acid (field pH 5.5).

Remark: This profile is Bench Mark Soil of Thailand, October, 1987.

Type Location:

Name of district, Amphoe Tha Mai, Changwat Chanthaburi.

Range of Profile Features:

The surface or A horizon clay varies from 10 to 20 cm in thickness and has 5YR or 2.5YR
hues, values 3 or 4 and chromas 2 to 4. Texture of silty clay loam or clay loam may occur in
places. Structure is weak and moderate fine and medium blocky. Strongly acid to neutral,
reaction values range from 5.5 to 7.0.
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The oxic B horizon clay has 2.5YR or 5YR hues, values 3 or 4 and chromas 3 to 6. Structures
is moderate fine and  medium blocky. Very strongly acid to slightly acid, reaction values range
from 5.0 to 6.5.

Similar Soil Series:

Chok Chai series (Ci): very-fine, kaolinitic, isohyperthermic Rhodic Kandiustox, ustic soil
moisture regime.

Pak Chong series (Pc): very-fine, kaolinitic, isohyperthermic Rhodic Kandiustox, ustic
moisture regime and are formed from shale in association with limestone.

Principal Associated Soils:

These include Nong Bon series.

Nong Bon series (Nb): fine, kaolinitic, isohyperthermic Typic Kandiudults.

ANALYSIS RESULTS  Profile code No.: No. 32 (Benchmark Soil)

      (oven dry basis) Soil  series: Tha Mai series (Ti)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

0-20 Ap 5.0 33.4 61.6 c c 5.3 1.1

20-50 Bo1 8.0 38.8 53.2 c c 5.3 1.0

50-95 Bo2 10.4 32.4 57.2 c c 5.2 0.9

95-125 Bo31 4.9 29.1 66.0 c c 5.3 1.1

125-155 Bo32 3.8 26.6 69.6 c c 5.2 1.1

155-180 Bo33 3.9 34.9 61.2 c c 5.1 0.9

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-20 1.65 0.12 2.53 0.08 0.29 0.47 3.37 18 29.2 23.29 17.56 0.13

20-50 0.83 0.08 1.96 1.24 0.20 0.31 3.71 11 20.7 30.80 11.17 0.11

50-95 0.79 0.09 1.00 0.54 0.14 0.28 1.96 10 17.5 18.67 10.50 0.10

95-125 0.63 0.15 1.84 0.48 0.06 0.12 2.50 9 13.6 26.26 9.52 0.10

125-155 0.42 0.08 1.44 0.32 0.06 0.11 1.93 9 12.9 21.64 8.92 0.05

155-180 0.41 0.04 1.61 0.38 0.06 0.11 2.16 10 16.3 21.14 10.22 0.05

Surveyor: L. Moncharoen & W. Sirichuaychoo Reported by: W. Sirichuaychoo

Date: Date: Nov. 6, 1998
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Proposed C.Pintip, 1971
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THAI  MUEANG SERIES Field Symbol: Tim

Distribution: Occupies moderate extent in Peninsular and some areas in Southeast Coast of
Thailand.

Setting: Thai Mueang soils derived from granite, gneissic granite or granitic gneiss and occurred on
granitic terrain. Relief is gently undulating to rolling. Slope ranges from 2 to 20 percent.
Elevation is approximately from 30 to 80 m above mean sea level. The climate is Tropical
Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation
is above 2,000 mm Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drainage, permeability is estimated to
be moderate and surface runoff is medium to rapid. Ground water level falls very deep,
commonly below 2 m throughout the year.

Vegetation and Land Use: Used exclusively for para rubber and fruit trees, but on steep slope,
occupied by natural tropical evergreen forest.

Characteristic Profile Features: The Thai Mueang series is a member of the fine, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very deep soils and are
characterized by a very dark grayish brown or grayish brown sandy loam surface or A
horizon overlying a strong brown or yellowish brown medium or coarse sandy clay loam
kandic B horizon grading to gravelly sandy clay or gravelly clay with discernible sand
fractions of kandic B or BC horizon. Very strongly acid to moderately acid, reaction values
range from 5.0 to 6.0 throughout the soil profile.

Typifying Pedon: Thai Mueang sandy loam - low secondary scrub forest, Ban Ha Yeak, Tambon
Rawai, Amphoe Muang Changwat Phuket, 20 m above mean sea level, 2 to 5 percent
slopes (sheet name Ban Rawai, sheet number 4634II).

Profile Code Number: S-63/3, described by C. Pintip, 9 April 1971 (moist colors unless otherwise
stated).

Horizon Depth (cm) Description
Ap 0-17 Dark brown (10YR3/3) sandy loam; weak medium and coarse subangular

blocky structure breaking to fine and medium granular structure; friable, slightly
sticky and slightly plastic; many fine interstitial pores; common fine roots;
moderately acid (field pH 6.0); clear smooth boundary.

BA 17-28 Brown (7.5YR5/4) and dark brown to brown (10YR4/3) medium sandy clay
loam; weak fine to medium subangular blocky structure; friable, slightly sticky
and slightly plastic; common very fine interstitial and few very fine tubular
pores; few fine roots; moderately acid (field pH 6.0); gradual smooth boundary.

Bt1 28-64 Strong brown to brown (7.5YR5/4-6) clay with medium sandy; moderately
medium and coarse subangular blocky structure; firm, sticky and plastic; broken
moderately thick cutan on ped faces; common very fine and fine interstitial
pores and few very fine tubular pores; very few fine roots; strongly acid (field
pH 5.5); gradual smooth boundary.

Bt2 64-94/98 Yellowish red (5YR5/6) strong brown (7.5YR5/8) slightly gravelly clay with
medium sandy; weak to moderate medium and coarse subangular blocky
structure; firm, sticky and plastic; broken moderately thick cutan on ped faces;
common very fine interstitial and tubular pores; very few fine roots; strongly
acid (field pH 5.5); clear smooth boundary.

Bt3 94/98-135 Strong brown (7.5YR5/8) and yellowish red (5YR4/6) gravelly clay with medium
sandy; weak to moderate medium and coarse subangular blocky structure; firm,
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sticky plastic; broken moderately thick cutan on ped faces; common very fine
interstitial and tubular pores; strongly acid (field pH 5.5).

Type Location:

 Name of district, Amphoe Thai Mueang, Changwat Phangnga.

Range of Profile Features:

The surface or A horizon sandy loam or sandy clay loam is from 10 to 15 cm in thickness and
has 10YR or 7.5YR hues, values 3 or 4 and chromas 2 or 3. Structure is moderate fine
subangular blocky. Very strongly acid to moderately acid values range from 5.0 to 6.0.

The kandic B horizon sandy clay has 10YR or 7.5YR hues, values  5 or 6 and chromas 6 or 8.
Matrix of reddish color (5YR 4-5/6-8) may occur but below 80 cm from the soil surface.
Gravels are mainly composed of angular and subangular quartz grains.

Gravelly horizon commonly occurs below 50 cm but within 1 meter from the soil surface.
Structure is moderate medium and coarse subangular blocky. Very strongly acid to strongly
acid, reaction values range from 4.5 to 5.5.

Similar Soil Series:

Phangnga series (Pga): fine, kaolinitic, isohyperthermic Typic Kandiudults, do not contain
gravels.

Khok Kloi series (Koi): fine, kaolinitic, isohyperthermic Typic Kandiudults, 5YR hue commonly
occurs within 80 cm from the soil surface.

Phuket series (Pk): fine, kaolinitic, isohyperthermic Typic Kandiudults, 5YR or 2.5YR hues in
kandic B horizon.

Principal Associated Soil:

These include Khok Kloi, Phangnga and Phuket series. The Thai Mueang series may also
occur as parts of Slope Complex.
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ANALYSIS RESULTS  Profile code No.: S-63/3

      (oven dry basis) Soil series: Thai Muang series (Tim)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-1329 0-17 Ap 73.0 17.0 10.0 sl sl 4.6 4.2 0.0 4.0 111

Pe-1330 17-28 BA 61.0 15.0 24.0 scl mscl 4.9 4.0 0.3 1.7 59

Pe-1331 28-64 Bt1 48.0 14.0 38.0 sc msc 5.0 4.0 0.0 1.7 64

Pe-1332 64-94/98 Bt2 42.5 12.5 45.0 c sli.gmsc 5.3 4.1 0.0 3.0 90

Pe-1333 94/98-135 Bt3 39.5 14.0 46.5 c gsc 5.4 4.2 0.6 2.3 93

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-17 2.0 1.08 0.80 0.30 0.20 0.30 1.60 7.20 8.80 2.7 27.0 59 18 0.20

17-28 2.1 0.64 0.70 0.20 0.10 0.30 1.30 8.10 9.40 3.8 15.8 34 14 0.05

28-64 2.2 0.54 0.70 0.30 0.10 0.40 1.50 9.90 11.40 5.8 15.3 26 13 0.03

64-94/98 2.2 0.37 0.60 0.20 0.20 0.20 1.20 11.10 12.30 3.8 8.4 32 10 0.03

94/98-135 2.5 0.65 0.40 0.20 0.20 0.20 1.00 11.80 12.80 5.6 12.0 18 8 0.04

Surveyor: C. Pintip Reported by: W. Sirichuaychoo

Date: April 19, 1971 Date: Nov. 19, 1998

Soil series: Thai Mueang series (Tim)
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Proposed by P. Vijarnsorn, 1981
Revised by:
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THA KHUN SERIES Field Symbol: Tkn

Distribution: Occupied a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand, especially on the recent deposits of the main river.

Setting: Tha Khun soils are formed from alluvium and occurred on alluvial plain (the recent river
deposits on the lower of river levee). Relief is level or nearly level. Slope less than 2 percent.
The climate is Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from 2,000
to 2,500 mm Average  annual air temperature is from  26 oC to 28oC.

Drainage. Permeability and Surface Runoff: Drainage is well drained, permeability is rapid and
surface runoff is medium.

Vegetation and Land Use: coconut, fruit trees and vegetables.

Characteristic Profile Features: Tha Khun series is a member of the coarse-loamy, mixed,
superactive, acid, isohyperthermic Typic Udifluvents (soil taxonomy, 2003). They are very
deep soils, which characterized by very dark grayish brown to dark brown sandy loam
surface or A horizon overlying stratification of brownish yellow, strong brown loam, sandy
loam or loamy sand C horizon. Mica flakes and very strongly acid to strongly acid, reaction
values range from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Tha Khun sandy loam - coconut and fruit trees, from Ban Phanang, Tambon Pa
We, Amphoe Chaiya, Changwat Surat Thani, 10 m above mean sea level, 1 to 2 percent
slopes name Amphoe Chaiya, sheet number 4827 IV, coordinate: 174395).

Profile Code Number: S-61/142, described by Sathaphon Sintagoon, 23 April 1981 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A1 0-9 Very dark grayish brown (10YR3/2) sandy loam; weak fine subangular blocky

structure; friable, nonsticky and nonplastic; many medium and one large roots;
moderately acid (field pH 6.0); clear smooth boundary.

A2 9-31 Dark yellowish brown (10YR4/4) sandy loam; weak fine and medium
subangular blocky structure and single grains;; friable, nonsticky and
nonplastic; many fine roots; very strongly acid (field pH 5.0); clear smooth
boundary.

C1 31-76 Brownish yellow (10YR6/6) loamy sand; weak fine and medium subangular
blocky structure and single grains;; friable, nonsticky and nonplastic; common
fine roots; very strongly acid (field pH 5.0); diffuse, smooth boundary.

C2 76-135 Brownish yellow (10YR6/6) loamy sand; weak fine and medium subangular
blocky structure and single grains; friable, nonsticky and nonplastic; few fine
roots; very strongly acid (field pH 5.0); clear smooth boundary.

C3 135-150 Light gray (10YR7/2) sandy loam; many medium distinct yellowish brown
(10YR5/8) mottles; weak fine and medium subangular blocky structure; very
strongly acid (field pH 5.0).

Remarks: Mica throughout the profile.

Type Location:

 Name of river, Tha Khun river, Amphoe Changwat Surat Thani.
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Range of profile Feature:

The surface or A horizon sandy loam or loamy sand ranges 10 to 40 cm in thickness which
hues 10YR or 7.5YR values 3 to 5 and chromas 2 to 4. Very strongly acid to strongly acid,
reaction values range from 5.0 to 5.5.

The stratification of subsoil C horizon which loam, sandy loam, loamy sand has 10YR to
7.5YR hues, values 4 to 5 and chromas 3 to 6. Very strongly acid to strongly acid, reaction
values range from 5.0 to 5.5. Mica flakes throughout the profile.

Similar Soil Series:

Tha Muang series (Tm): coarse-loamy, mixed, active, calcareous, isohyperthermic Typic
Ustifluvents, ustic soil moisture regime.

Lam Kaen series (Lam): fine-silty, mixed, semiactive, isohyperthermic Typic Haplohumults, not
stratified. Lighter texture of subsoil (more than 20 percent) within 1.5 m from the soil surface.

Principal Associate soils:

Tha Khun series is associated with Rueso, Lam Kaen and Lamphu La series. Tha Khun soils
occurred on the lowest of river levee, some years may be flash flooded by river water. Lam
Kean, Rueso and Lamphu La soils occurred on higher of river levee.

Rueso series (Ro): fine-silty, mixed, semiactive, isohyperthermic Typic Palehumults.

Lamphu La series (Ll): fine, mixed, semiactive, isohyperthermic Typic Palehumults.

ANALYSIS RESULTS  Profile code No.: S-61/142

      (oven dry basis) Soil series: Tha Khun series (Tkn)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

4-20775 0-9 A1 69.1 23.7 7.2 5.4 12.1 16.0 21.6 14.0 sl sl 5.2 4.6 40.7 153

4-20776 9-31 A2 70.5 25.5 4.0 7.0 13.9 15.0 21.1 13.5 sl sl 4.5 4.8 3.1 45

4-20777 31-76 C1 76.4 21.6 2.0 7.2 11.3 13.9 25.2 18.8 ls ls 5.0 3.8 17.5 33

4-20778 76-135 C2 73.6 23.9 2.5 3.6 11.1 16.1 26.2 16.6 ls ls 4.3 3.7 35.4 21

4-20779 135-150 C3 71.1 25.4 3.5 3.4 10.9 11.5 20.9 24.4 ls-sl sl 4.5 3.7 38.3 17

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 1.3 1.32 2.10 1.20 0.30 0.20 3.80 4.30 8.10 4.6 63.9 83 47 0.25

9-31 1.4 0.45 0.30 0.10 0.10 0.20 0.70 2.80 3.50 2.3 57.5 30 20 0.05

31-76 0.9 0.13 0.30 0.20 0.10 0.10 0.70 1.60 2.30 1.9 95.0 37 30 0.01

76-135 0.2 0.21 0.40 0.20 0.10 0.20 0.90 2.30 3.20 1.9 76.0 47 28 0.05

135-150 0.9 0.21 0.40 0.20 0.10 0.20 0.90 2.30 3.20 1.9 54.3 47 28 0.03

Surveyor: S. Sinthagoon Reported by: W. Sirichuaychoo

Date: April 23, 1981 Date: Nov. 4, 1998
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Proposed by P. Vijarnsorn, 1983
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

 TAKUA THUNG SERIES Field Symbol: Tkt

Distribution: Occupies a small extent on coastal region in Peninsular and in Southeast Coast of
Thailand.

Setting: Takua Thung soils are formed from recent marine sediment and occurred on active tidal flat.
Relief is level. Slope is less than 1 percent. Elevation is about 1 meter above mean sea
level. The climate is Tropical Monsoon (Koppen 'Am') or Tropical Savannah (Koppen 'Aw').
Average annual precipitation is from 1,800 to 3,000 mm. Annual air temperature is from 26
oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is very poorly drained, permeability is slow
and surface is slow. Flooding 2 times every days.

Vegetation and Land Use: Mangrove forest (Rhizophora spp. and Nipa fruitican).

Characteristic Profile Features: The Takua Thung series is a member of the fine-silty, mixed,
superactive, acid, isohyperthermic Typic Sulfaquents (soil taxonomy, 2003). They are very
deep soils and are characterized by brown to dark brown clay surface or A horizon overlying
dark gray silty clay loam with peat fragments. The n-values higher than 0.7 in all horizon.
Soil reaction is neutral to mildly alkaline, reaction values range from 7.0 to 8.5 and high
sulphur content within 50 cm from the surface (sulfidic material).

Typifying Pedon: Takua Thung clay - mangrove forest (Rhizophora sp., Nipa fruitican), nearby the
Phangnga National Park Office, Amphoe Muang, Changwat Phangnga, less than 1 meter
above mean sea level.

Profile Code Number: Pedon Sa7 of a thesis submitted to the University of Tokyo.* Described by P.
Vijarnsorn and W. Sirichuaychoo, 23 April 1983 (moist colors unless otherwise stated).

Horizon Depth (cm) Description
A 0-30 Mixed dark brown (10YR4/3) and dark grayish brown (10YR4/2) clay; nearly

ripped; massive; sticky and plastic; common fine roots; overwash material as
polluted in stream by tin mining; neutral (field pH 7.0).

Cg1 30-75 Mixed very dark grayish brown (10YR3/2) dark grayish brown (10YR4/2) and
dark gray (10YR4/1) peaty silty clay loam; nearly unriped; massive; slightly
sticky and slightly plastic; many roots and woody fragments (partially decayed);
neutral (field pH 7.0).

Cg2 75-125 Dark gray (10YR4/1) peaty silty loam; nearly unriped; massive; slightly sticky
and slightly plastic; many fine and medium roots and woody fragments (partially
decayed); moderately alkaline (field pH 8.0).

Cg3 125-160 Dark gray (10YR4/1) peaty silty loam; nearly unriped; massive; slightly sticky
and slightly plastic; many fine and woody fragments (partially decayed);
moderately alkaline (field pH 8.0).

Cg4 160-200 Mixed dark gray (2.5Y4/0) and very dark grayish brown (2.5YR3/2) silty clay
loam; unriped; massive; sticky and plastic; common roots and woody fragments
(partially decayed); moderately alkaline (field pH 8.0).

Remark: This profile is the Thesis Submitted to the University of Tokyo by Pisoot Vijarnsorn.

Type Location:

Name of district, Amphoe Takua Thung, Changwat Phangnga.
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Range of Profile Features:

The surface or A horizon silt loam ranges from 10 to 30 cm in thickness which hues 10YR or
7.5YR, values 3 to 4 and chromas 2 to 3. Texture of clay may occurred. Strongly acid to
slightly acid, reaction values range from 5.5 to 6.5 (field condition).

The C horizon silty clay loam (unriped soils) is 10YR, 2.5Y, 5Y or 5GY of gray. Neutral to
slightly alkaline, reaction values range from 7.0 to 8.0 with high sulphur content within 50 cm
from the soil surface.

Similar Soil Series:

Bang Pakong series (Bpg): fine, smectitic, acid, isohyperthermic Typic Sulfaquents.

Tha Chin series (Tc): fine, smectitic, nonacid, isohyperthermic Sodic Hydraquents, have not
sulfidic material in the profile.

Principal Associated Soils:

 Takua Thung series is associated with Bang Pakong and Tha Chin series.

ANALYSIS RESULTS  Profile code No.: Sa7(thesis)

      (oven dry basis) Soil series: Thakua Thung series (Tkt)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

0-30 Ag 3.7 29.6 66.7 0.1 0.3 1.0 0.1 2.2 c c 4.5 4.2 15.5 820

30-75 Cg1 10.1 62.9 27.0 1.0 0.7 3.4 2.5 2.5 sicl-sil peaty-sicl 3.2 3.0 16.5 848

75-125 Cg2 10.1 65.5 24.4 0.7 1.1 3.2 0.2 4.9 sil peaty-sil 2.8 2.7 14.8 544

125-160 Cg3 8.7 60.2 31.1 0.4 0.9 4.2 0.7 2.5 sicl peaty-sil 3.0 2.9 14.6 984

160-200 Cg4 7.2 56.5 36.3 0.3 0.6 2.3 1.8 2.2 sicl sicl 3.0 2.8 18.3 856

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-30 7.0 3.74 3.70 14.00 2.20 42.50 62.40 13.80 76.20 20.3 30.4 100 82 17.15

30-75 12.1 9.56 7.10 24.50 2.10 62.50 96.20 34.60 130.80 31.7 117.4 100 74 14.70

75-125 13.5 11.84 8.90 29.80 0.90 70.90 110.50 46.50 157.00 42.1 172.5 100 70 17.15

125-160 7.4 11.62 8.40 29.70 2.10 72.00 112.20 42.30 154.50 39.1 125.7 100 73 19.60

160-200 7.1 9.70 7.50 27.70 1.90 60.30 97.40 39.00 136.40 37.5 103.3 100 71 18.13

Surveyor: Pisoot Vijarnsorn Reported by: W. Sirichuaychoo

Date: April 23,1983 Date: Nov. 2, 1998

Soil series: Takua Thung series (Tkt)
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Proposed by F.J. Dent, 1970
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

TRANG SERIES Field Symbol: Tng

Distribution: Occupies a small extent in Peninsular Thailand, mainly in Changwat Trang and some
areas in Southeast Coast of Thailand.

Setting: Trang soils derived from fine grain clastic rocks namely shale, phyllite or equivalent rocks
and occurred on denudation surface. Relief is gently undulating to undulating. Slope ranges
from 2 to 12 percent. Elevation ranges from 20 to 100 m above mean sea level. The climate
is Tropical Monsoon (Koppen 'Am'). Average annual precipitation is from 1,800 to 3,000 mm.
Average annual temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is moderate and
surface runoff is rapid. Groundwater level is below 2 m throughout the year.

Vegetation and Land Use: Originally Tropical Evergreen Forest, now largely cleared and cultivated
in para rubber and a variety of fruit crops and coffee. When abandoned reverts to thick
secondary shrubs.

Characteristic Profile Features: Trang series is a member of the fine, kaolinitic, isohyperthermic
Typic Kandiudults (soil taxonomy, 2003). They are very moderately deep soil to ironstones
and are characterized by a reddish brown, brown or yellowish red clay loam surface or A
horizon overlying a yellowish red or red clay kandic B horizon. Bands of weathered shale
and quartz fragments occur mainly between 50 to 100 cm from the soil surface. Strongly
acid to moderately acid, reaction values range from 5.5 to 6.0 over very strongly acid to
strongly acid, reaction values range from 4.5 to 5.5.

Typifying Pedon: Trang clay loam - para rubber plantation, Ban Bang Pit Lang, Amphoe Laem Ngob,
Changwat Trad, 2 to 5 percent slopes (sheet name Amphoe Laem Ngob, sheet number
5547 I, coordinate: 503605).

Profile Code Number: SE-18/30, described by C. Manotham, 22 February 1975 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ap 0-9 Yellowish red (5YR4/6) clay loam; weak fine subangular blocky structure to

crumb structure; friable, sticky and plastic, many very fine interstitial and tubular
pores; many very fine and fine roots; common fine of charcoal; many fine to
medium manganese oxide nodule; moderately acid (field pH 6.0); clear smooth
boundary.

BA 9-17 Red (2.5YR4/6) clay; weak to moderate fine subangular blocky structure;
friable, sticky and plastic, common very fine interstitial and common fine tubular
pores; common medium to large animal holes; common fine roots; few fine
pieces of charcoal; few fine to medium manganese and iron oxide nodules;
strongly acid (field pH 5.5); gradual smooth boundary.

Bt1 17-44 Red (2.5YR4/6) clay; weak fine and medium subangular blocky structure;
friable, sticky and plastic, patchy thin cutan on ped faces and in pores; common
very fine to fine interstitial pores; few medium animal holes; few fine roots; few
fine pieces of charcoal; few fine manganese and iron oxide nodules; strongly
acid (field pH 5.5); gradual smooth boundary.

Bt2 44-96 Red (2.5YR4/6) clay; weak medium and coarse subangular blocky structure;
friable to firm, sticky and plastic, patchy thin cutan on ped faces and in pores;
many very fine and fine interstitial and tubular pores; few medium animal holes;
few large decayed, few fine roots; common fine and medium manganese and
iron oxide nodules; very strongly acid (field pH 4.5); gradual smooth boundary.
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Btc 96-130 Red (2.5YR4/6) gravelly clay; weak medium and coarse subangular blocky
structure; friable to firm, sticky and plastic, patchy thin cutan on ped faces and
in pores; common very fine interstitial and few fine tubular pores; few fine roots;
common to many fine and medium manganese and iron oxide nodules; gravels
composed of ironstones more than 35% by volume of the soil matrix; very
strongly acid (field pH 4.5).

Type Location:

 Name of province, Changwat Trang.

Range of Profile Features:

The surface or A horizon loam or clay loam, is from 10 to 25 cm in thickness and has 7.5YR
and 5YR hues, values 4 or 5 and chromas 4 to 6. Texture of sandy clay loam may occurred.
Structure is moderate fine and medium blocky and may be granular in the uppermost layer.
Very strongly acid to moderately acid, reaction values range from 5.0 to 6.0.

The kandic B horizon clay, is 5YR and 2.5YR hues in the upper B and 2.5YR in the lower B,
values  5 or 6 and chromas 6 or 8. Texture of gravelly clay textures occurred between 50 to
100 cm from the soil surface. Structure is moderate medium, breaking to moderate or strong
fine blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5. The
hard ironstone layer was observed at varying depths below 150 cm from the soil surface,
overlying bedrock.

Similar Soil Series:

Ao Luek series (Ak): very-fine, kaolinitic, isohyperthermic Rhodic Kandiudox, has a similar
profile but has redder colors.

Pak Chong series (Pc): very-fine, kaolinitic, isohyperthermic Rhodic Kandiustox, redder colors
and ustic soil moisture regime.

Principal Associated Soils:

 These include Ao Luek, Krabi and Trat series.
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ANALYSIS RESULTS  Profile code No.: SE-18/30

      (oven dry basis) Soil series: Trang series (Tng)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pg-4 0-9 Ap 30.0 46.5 23.5 l cl 5.0 4.8 3.6 126

Pg-5 9-17 BA 21.0 40.0 39.0 cl c 4.7 4.3 2.7 36

Pg-6 17-44 Bt1 19.5 38.0 42.5 c c 5.1 4.3 2.7 44

Pg-7 44-96 Bt2 20.0 34.5 45.5 c gc 5.2 4.2 2.3 14

Pg-8 96-130 Btc 17.5 33.5 49.0 5.1 4.2 2.5 27

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 3.3 2.28 0.38 3.40 1.00 0.30 0.40 5.10 12.20 17.30 10.2 43.4 50 29 0.44

9-17 2.4 1.44 0.23 1.20 0.40 0.10 0.10 1.80 12.30 14.10 8.4 21.5 21 13 0.13

17-44 1.7 0.78 0.18 0.80 0.30 0.10 0.10 1.30 11.00 12.30 6.8 16.0 19 11 0.06

44-96 2.9 0.44 0.11 0.60 0.30 0.05 0.05 1.00 10.90 11.90 6.8 14.9 15 8 0.03

96-130 2.3 0.35 0.09 0.60 0.20 0.06 0.06 0.92 10.70 11.62 5.3 10.8 17 8 0.04

Surveyor: C. Manotham Reported by: W. Sirichuaychoo

Date: Feb. 22, 1975 Date: Nov. 6, 1998



215

Proposed by P. Vijarnsorn, 1968
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THON SAI SERIES Field Symbol: Ts

Distribution: Occupies a small extent in Peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Thon Sai soils are formed from marine sand sediment and occurred on coastal plain
(depressed areas between old beach and dune ridges). Relief is level or nearly level.
Elevation  ranges from  5 to 10 m above mean sea level. The climate is Tropical Monsoon
(Koppen 'Am'). Average annual precipitation is from 1,800 to 3,000 mm. Average annual air
temperature is from 26oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is very poorly drained, permeability is
estimated to be slow and surface runoff is slow. Flooded by rainwater and runoff water from
peat bogs during the rainy season up to 1 meter.

Vegetation and Land Use: Some areas are used for transplanted rice but many areas are
abandoned and revert to wild grasses, marsh grass and reeds which are used for natural
pasture is the dry season.

Characteristic Profile Features: Thon Sai series is member of the a fine-loamy, mixed, semiactive,
acid, isohyperthermic Sulfic Endoaquepts (soil taxonomy, 2003). They are very deep soils
and are characterized by a dark brown, dark grayish brown or very dark grayish brown
sandy loam surface or A horizon overlying a light gray or light brownish gray sandy clay
loam stratified C horizon. Very strongly acid to strongly acid, reaction values range from 4.5
to 5.5 over strongly acid to moderately acid, reaction values range from 5.5 to 6.0.

Typifying Pedon: Thon Sai sandy loam - pasture, Ban Pikun Thong, Tambon Kaluwao, Amphoe
Muang, Changwat Narathiwat, less than 2 m above mean sea level, 10 to 50 cm flooding
depth, 1 meter ground water table depth.

Profile Code Number: S-71/26, described by K. Busayamanon, 22 March 1982 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-15 Very dark gray (10YR3/1) sandy loam; common fine faint dark yellowish brown

(10YR4/4) mottles along roots channels; weak fine crumb structure; friable,
slightly sticky and nonplastic; many and common medium roots; very strongly
acid (field pH 5.0); gradual smooth boundary.

ABg 15-32 Very dark grayish brown (10YR3/2) sandy clay loam; common fine faint dark
yellowish brown (10YR4/6) mottles along roots channels; moderate fine and
medium subangular blocky structure; friable, slightly sticky and slightly plastic;
common fine roots; strongly acid (field pH 5.5); clear smooth boundary.

Bg 32-78 Light brownish gray (2.5Y6/2) sandy clay loam; many fine prominent strong
brown (7.5YR5/8) and common fine prominent yellowish brown (10YR5/6)
mottles along roots channels; weak medium and coarse subangular blocky
structure; friable, slightly sticky and slightly plastic; few acid (field pH 5.0);
gradual smooth boundary.

Cg1 78-135 Mixed light brownish gray (10YR6/2) and brown (7.5YR5/2) sandy clay loam;
common fine distinct dark yellowish brown (10YR4/6) and few fine distinct
strong brown (7.5YR5/6) mottles along roots channels; weak subangular blocky
structure; friable, slightly sticky and slightly plastic; strongly acid (field pH 5.5);
clear smooth boundary.

Cg2 135-180 Greenish gray (5G6/1) sandy clay loam; massive; slightly sticky and slightly
plastic; few fine peat; moderately acid (field pH 6.0).
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Type Location:

Name of village, Ban Thon Sai, Amphoe Bacho, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon sandy loam, is 10 to 15 cm in thickness. Moist has 10YR hues,
values 2 or 3 and chromas 1 to 3. Texture of clay loam to sandy clay loam may occurred. The
structure is weak coarse blocky and crumb structure may occur in the uppermost layer. Very
strongly acid, reaction values range from 4.5 and 5.0.

The stratified C horizon sandy clay, sandy loam or clay textures with the average clay content
in the control section ranging from 18 to 35 percent. Moist values 6 or 7 and chromas 1 or 2 in
hue 10YR. The structure is weak medium blocky to structureless. Yellowish brown mottles
may occur in this horizon. Visible mica flakes may occur throughout the profile. Very strongly
acid, reaction values range from 4.5 and 5.0.

Similar Soil series:

Ra-ngae series (Ra): very-fine, mixed, superactive, acid, isohyperthermic Sulfic Endoaquepts.

Principal Associated Soils:

These include Bacho, Ban Thon, Kab Daeng and Narathiwat series. Ban Thon and Bacho
soils are sandy and occur on old beaches and dune ridges. Kab Daeng and Narathiwat series
is an organic soil and occurs on lower positions of backswamp.

Bacho series (Bc): isohyperthermic, coated Typic Quartzipsamments.

Ban Thon series (Bh): sandy, siliceous, superactive, isohyperthermic, ortstein Typic
Haplorthods.

Kab Daeng series (Kd): loamy, mixed, superactive, dysic, isohyperthermic Terric Sulfihemists.

Narathiwat series (Nw): dysic, isohyperthermic Typic Haplofibrists.
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ANALYSIS RESULTS  Profile code No.: S-71/26

      (oven dry basis) Soil series: Thon Sai series (Ts)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

5-515341 0-15 Apg 47.8 27.5 24.7 0.2 0.3 2.9 32.3 12.1 scl sl 4.5 3.3 20.9 67

5-515342 15-32 ABg 51.7 23.6 24.7 0.1 0.3 3.5 35.2 12.6 scl scl 4.2 3.7 11.9 31

5-515343 32-78 Bg 61.7 15.4 22.9 0.1 0.2 3.4 43.3 14.7 scl scl 4.3 3.7 4.4 25

5-515344 78-135 Cg1 66.5 17.9 15.6 0.1 0.4 6.5 49.0 10.5 sl scl 2.8 2.5 4.4 7

5-515345 135-180 Cg2 66.8 14.5 18.7 0.1 0.2 4.4 48.5 13.6 sl scl 3.6 3.1 2.8 26

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-15 3.9 7.03 1.40 1.60 0.20 1.10 4.30 32.20 36.50 19.8 80.2 22 12 0.76

15-32 3.1 6.14 0.50 0.50 0.10 0.40 1.50 24.10 25.60 13.1 53.0 11 6 0.19

32-78 1.5 0.87 0.40 0.60 0.10 0.40 1.50 7.10 8.60 5.0 21.8 30 17 0.17

78-135 1.4 0.59 0.40 0.90 0.03 0.20 1.53 17.70 19.23 3.5 22.4 44 8 2.60

135-180 1.3 0.20 0.30 0.60 0.10 0.40 1.40 4.20 5.60 3.3 17.6 42 25 0.42

Surveyor: K. Busayamanon Reported by: W. Sirichuaychoo

Date: March 22, 1982 Date: Dec. 5, 1998
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Proposed by P. Vijarnsorn,1975
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THA SALA SERIES Field Symbol: Tsl

Distribution: Occupies a small extent in the Peninsular Thailand but moderate extent in Changwat
Nakhon Si Thammarat.

Setting: Tha Sala soils are formed from alluvium on alluvial plain. Relief is level. Slope is less than 1
percent. Elevation ranges from 20-30 m above mean sea level. The climate is Tropical
Monsoon (Koppen 'Am'). Average annual air temperature is from 26 oC to 28oC. Average
annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is slow and
surface runoff is slow. Ground water level is less than 1 m and flooding 4 to 5 months in
rainy season.

Vegetation and Land Use: paddy field.

Characteristic Profile Features: Tha Sala series is a member of the fine, kaolinitic, isohyperthermic
Typic Endoaquults (soil taxonomy, 2003). They are very deep soils and are characterized by
a grayish brown or light gray clay loam surface or A horizon overlying light gray or gray clay
loam to clay argillic B horizon over light gray or gray sandy loam C horizon with brownish
mottles throughout. Very strongly acid to moderately acid, reaction values range from 4.5 to
6.0.

Typifying Pedon: Tha Sala clay  loam, paddy, Near Wat Chan Kra Phor, Ban Pha Yong, Tambon
Dontako, Amphoe Tha Sala, Changwat Nakhon Si Thammarat, 8 m above mean sea level,
10 to 30 cm flooding depth, less than 1 meter ground water table depth (sheet name
Amphoe Tha Sala, sheet number 4936 I, coordinate: 991454).

Profile Code Number: S-62/74, described by Prasart Rimchala, 18 April 1975 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-18 Grayish brown (10YR5/2) clay loam; common medium prominent yellowish red

(5YR4/6) mottles; strong coarse subangular blocky structure; hard, firm, sticky
slightly plastic; abundant fine roots; very strongly acid (field pH 4.5); gradual
smooth boundary.

Btg1 18-28 Light olive gray (5Y6/2) clay; many coarse prominent strong brown (7.5YR5/6)
mottles; moderate medium subangular blocky structure; hard, firm, sticky and
plastic; few thin cutan on ped faces; few fine roots; very strongly acid (field pH
4.5); clear smooth boundary.

Btg2 28-54 Light gray to gray (10YR6/1) clay; many coarse distinct yellowish brown
(10YR5/8) mottles; strong coarse prismatic structure; hard, firm, sticky and
plastic; many thick cutan on ped faces; very strongly acid (field pH 5.0); gradual
smooth boundary.

Cg 54-100 Light gray (10YR7/2) sandy clay loam; many coarse distinct yellowish brown
(10YR5/8) mottles; weak fine subangular blocky structure; friable, sticky and
slightly plastic; very strongly acid (field pH 5.0).

Type Location:

 The name of district, Amphoe Tha Sala, Changwat Nakhon Si Thammarat.

Range of Profile Features:

The surface or A horizon loam, clay loam or silt loam, is 10 to 20 cm in thickness and has
10YR or 7.5YR hues, values 5 or 6 and chromas 1 to 3, with brownish mottles. The texture is
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sandy loam may occurred. Strongly acid to moderately acid, reaction values range from 5.5 to
6.0.

The argillic B horizon silty clay or clay and has 10YR or 7.5YR hues, values 5 to 7 and
chromas 2 or less, with brownish and yellowish mottles. The texture is sand clay may
occurred. Strongly acid to moderately acid, reaction values range from 5.5 to 6.0.

The C horizon sandy loam or sandy clay loam and  has 10YR or 7.5YR hues, values  5 to 7,
chromas 2 or less  with brownish and yellowish mottles. Strongly acid to slightly acid, reaction
values range from 5.5 to 6.5.

Similar Soil Series:

Bang Nara series (Ba): fine, kaolinitic, isohyperthermic Typic Paleaquults, clayey throughout
the profile.

Principal Associated Soil:

These include Bang Nara and Sai Buri series but occur on the higher position.

Sai Buri series (Bu): fine-silty, kaolinitic, isohyperthermic Aquic Kandiudults.

ANALYSIS RESULTS  Profile code No.: S-62/74

      (oven dry basis) Soil series: Tha Sala series (Tsl)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pf-553 0-18 Apg 31.0 50.0 19.0 sil-l cl 4.7 3.8 0.6 5.0 32

Pf-554 18-28 Btg1 30.0 39.5 30.5 cl c 5.0 4.2 0.9 3.6 21

Pf-555 28-54 Btg2 30.5 30.0 39.5 cl c 5.4 4.5 0.3 2.2 29

Pf-556 54-100 Cg 59.5 18.5 22.0 scl scl 5.6 3.8 0.6 1.9 27

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-18 2.2 1.32 0.10 0.60 0.40 0.10 0.20 1.30 9.50 10.80 4.7 24.7 28 12 0.06

18-28 2.6 0.48 0.04 0.60 0.80 0.10 0.20 1.70 8.70 10.40 6.9 22.6 25 16 0.07

28-54 3.1 0.11 0.02 0.60 1.10 0.10 0.30 2.10 9.60 11.70 6.3 15.9 33 18 0.05

54-100 2.4 0.03 0.01 0.60 0.80 0.10 0.30 1.80 6.30 8.10 3.5 15.9 51 22 0.04

Surveyor: P. Rimchala Reported by: W. Sirichuaychoo

Date: April 18, 1975 Date: Nov. 4, 1998
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Proposed by S.Charoenpong, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

THUNG KHAI SERIES Field Symbols: Tuk

Distribution: Occupies moderate extent in Peninsular Thailand and some area in Southeast Coast of
Thailand.

Setting: Thung Khai soils are formed from alluvium and occurred  on alluvial plain. Relief is level.
Slope is less than 1 percent. Elevation ranges from 2 to 10 m above mean sea level. The
climate is Tropical Monsoon (Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average
annual precipitation is above 2,000 mm. Average annual air temperature is from 26 oC to
28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be slow and surface runoff is very slow. Ground water level lies within 1 meter almost
throughout the year, flooding commonly occurred for 2 to 3 months during the peak of rainy
season.

Vegetation and Land Use: Most areas are bare patches or occupied by native grasses and low
shrubs. Land use is almost none.

Characteristic Profile Features: The Thung Khai series is a member of the clayey-skeletal, mixed,
active, nonacid, isohyperthermic Aeric Endoaquepts (soil taxonomy, 2003). They are very
shallow soils to secondary lime and are characterized by a very dark grayish brown or
grayish brown  clay loam surface or A horizon overlying a brown or light yellowish brown
very gravelly clay loam cambic B horizon. These inturn overly a gray or light gray very
gravelly clay grading to clay or silty clay C horizon. Mottles of yellowish and brownish
commonly occur throughout subsoil. Secondary lime concretions may also present in
subsoil. Slightly acid to neutral, reaction values range from 6.5 to 7.0 in surface and slightly
alkaline to moderately alkaline, reaction values range from 8.0 to 8.5 in subsoil.

Typifying Pedon: Thung Khai fine sandy loam - grass land, Ban Han, Tambon Kampaeng, Amphoe
La-ngu, Changwat Satun, 15 m above mean sea level, 3 to 5 percent slopes (sheet number
4922 I NW).

Profile Code Number: S-67/121, described by Pramote Hemsrichart, 15 May 1974 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
A1 0-7 Dark brown to brown (10YR4/3) loam; common fine distinct strong brown

(7.5YR5/8) mottles along roots channels; weak fine and medium subangular
blocky structure; very friable, slightly sticky and slightly plastic; common very
fine interstitial pores; abundant very fine and common fine roots; moderately
acid (field pH 6.0); clear smooth boundary.

A2 7-15/19 Mixed yellowish brown (10YR5/4) and strong brown (7.5YR5/8) slightly gravelly
clay loam; weak fine and medium subangular blocky structure; friable, slightly
sticky and slightly plastic; common very fine interstitial pores; abundant very
fine and few medium roots; moderately acid (field pH 6.0); clear wavy
boundary.

Bc  15/19-30/34 Light yellowish brown (10YR6/4) very gravelly clay; common fine prominent red
(2.5YR4/8) mottles; friable, sticky and slightly plastic; common very fine roots;
neutral (field pH 7.0); clear wavy boundary.

Bcg1  30/34-70/72 Light gray (10YR7/1) very gravelly clay; few fine distinct yellowish brown
(10YR5/8) mottles; friable, sticky and slightly plastic; common moderately thick
krotovina; few very fine roots; many lime concretion; moderately alkaline (field
pH 8.0); clear wavy boundary.



221

Bcg2  70/72-84/87 Light gray (10YR7/1) gravelly silty clay; common fine and medium distinct
yellowish brown (10YR5/8) mottles; friable, sticky and slightly plastic; common
lime concretion; moderately alkaline (field pH 8.0); clear wavy boundary.

Bcg3  84/87-150 Light gray (10YR7/1-2) gravelly silty clay; common medium distinct yellowish
brown (10YR5/8) mottles; friable, sticky and slightly plastic; gravels composed
mainly of lime concretion and small iron stones; moderately alkaline (field pH
8.0).

Type Location:

Name of village, Ban Thung Kai, Amphoe Yan Ta Khao, Changwat Trang.

Range of Profile Features:

The surface or A horizon clay loam or clay is from 10 to 15 cm in thickness and has 10YR or
7.5YR hues, values 3 or 4 and chromas 2 to 4. Texture of sandy loam may occur. Structure is
weak fine subangular blocky. Moderately acid to neutral, reaction values range from 6.0 to
7.5.

The cambic B horizon very gravelly clay, has 10YR hue, values 5 or 6 and chromas 3 or 4.
Texture of very gravelly clay loam may also occur. Structure is difficult to describe due to
presence of gravels which are mainly ironstones. Moderately acid to neutral, reaction values
range from 6.0 to 7.5.

The C horizon has 10YR, 2.5Y or N/ hues, values 6 or 7 and chromas less than 2. Structure is
massive. Neutral to moderately alkaline, reaction values range from 7.0 to 8.5. It should be
noted that gravelly horizons are present within 50 cm of the soil surface and have total
thickness of 40 to 60 cm. Laterite boulders may be scattered over the soil in some areas and
make cultivation impracticable.

Similar Soil Series:

Principal Associated Soils:

These mainly include La-ngu series.

La-ngu series (Lgu): fine, kaolinitic, isohyperthermic Typic Endoaqualfs.
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ANALYSIS RESULTS  Profile code No.: S-67/121

      (oven dry basis) Soil series: Thung Kai series (Tuk)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-1045 0-7 A1 24.5 70.5 5.0 sil l 4.8 3.7 0.1 1.4 29

Pe-1046 7-15/19 A2 38.5 49.5 12.0 l sli.gcl 5.4 4.1 0.0 1.1 15

Pe-1047 19-30/34 Bc 47.5 29.5 23.0 l vgc 5.7 4.0 0.2 1.4 29

Pe-1048 34-70/72 Bcg1 41.5 23.0 35.5 cl vgc 7.7 6.3 0.0 2.2 38

Pe-1049 72-84/87 Bcg2 19.5 37.5 43.0 sicl gsic 7.7 6.6 5.1 1.6 24

Pe-1050 87-150 Bcg3 17.0 43.5 39.5 sicl gsic 7.7 6.5 2.7 1.2 24

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-7 1.3 1.21 1.20 0.30 0.10 0.30 1.90 8.40 10.30 5.2 104.0 37 18 0.25

7-15/19 1.0 2.02 1.10 0.10 0.10 0.30 1.60 7.90 9.50 6.6 55.0 24 17 0.04

19-30/34 2.2 0.41 7.10 0.20 0.10 0.30 7.70 6.50 14.20 12.1 52.6 64 54 0.08

34-70/72 2.4 0.22 29.00 0.50 0.10 0.50 30.10 0.60 30.70 20.4 57.5 100 98 0.35

72-84/87 3.0 0.16 30.20 0.70 0.10 0.40 31.40 0.30 31.70 21.8 50.7 100 99 0.36

87-150 2.6 0.01 28.40 0.70 0.10 0.40 29.60 0.20 29.80 20.7 52.4 100 99 0.32

Surveyor: P.  Hemsrichart Reported by: W. Sirichuaychoo

Date: May 15, 1974 Date: Nov. 5, 1998
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Proposed by P. Vijarnsorn, 1969
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

VISAI SERIES Field Symbol: Vi
Distribution: Occupies a small extent in Peninsular Thailand and some area in Southeast Coast of

Thailand.

Setting: Visai soils They are formed from alluvium on alluvium plain (low terrace) at the elevation
from 10 to 20 m above mean sea level. The relief is mainly level  to nearly level with slope
less than 2 percent. The climate is Tropical Rain Forest (Koppen 'Af') or Tropical Monsoon
(Koppen 'Am') climate. Average annual precipitation is from 1,800 to 3,000 mm. Average
annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be rapid over moderate and surface runoff is slow. The soil profile is usually saturated with
water for 2 to 4 months during rainy season.

Vegetation and Land Use: Mostly used for paddy rice but some areas used for para rubber, fruit
trees and some upland crops. When abandoned, revert to low secondary shrubs.

Characteristic Profile Features: Visai series is a member of the fine-loamy, mixed, semiactive,
isohyperthermic Typic Plinthaquults (soil taxonomy, 2003). They are very deep soils and are
characterized by a dark grayish brown or brown sandy loam surface or A horizon overlying a
light brownish gray sandy clay loam upper argillic B horizon which underlain by a light gray
clay loam or clay lower argillic B or BC horizon at the depth between 100 to 150 cm from the
soil surface. Mottles occur throughout the soil profile in the shade of brownish, yellowish and
reddish color. Plinthite that forms a continuous phase or constitutes of more than 50 percent
of the soil matrix within 1.5 m of the soil surface. Very strongly acid to strongly acid, reaction
values range from 4.5 to 5.5.

Typifying Pedon: Visai sandy loam, from an area in Chumphon Agricultural Collage, Amphoe Sawi,
Changwat Chumphon, 1 to 2 percent slopes, 10 to 30 cm flooding depth, less than 1 meter
ground water table depth.

Profile Code Number: S-58/4, described by P. Vijarnsorn, 30 September 1969 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Apg 0-10/12 Dark grayish brown (10YR4/2) sand loam; weak fine and medium subangular

blocky structure; friable, slightly sticky and nonplastic; common interstitial
pores; plentiful fine roots; slightly acid (field pH 6.5); clear wavy boundary.

Bg 10/12-32 Light gray (10YR7/1) sand loam; few fine distinct strong brown (7.5YR5/8)
mottles; moderate fine and medium subangular blocky structure; friable, slightly
sticky and nonplastic; many fine interstitial pores; very few fine roots; neutral
(field pH 7.0); clear smooth boundary.

Btg 32-54 Light brownish gray (10YR6/2) sandy clay loam; many medium distinct strong
brown (7.5YR5/8) mottles; moderate medium subangular blocky structure;
sticky and slightly plastic; continuous cutan along ped faces; many fine to
medium interstitial pores; very few fine roots; very strongly acid (field pH 5.0);
gradual smooth boundary.

Btgv 54-100 Light gray or gray (10YR6/1) clay loam; many medium distinct strong brown
(7.5YR5/8) mottles, accompanying with plinthite of red (2.5YR4/8) that formed
as constitutes of more than 50% of soil matrix; strong medium subangular
blocky structure; firm, sticky and plastic; continuous cutan along ped faces;
common medium interstitial and tubular pores; very strongly acid (field pH 5.0).

Type Location:

Name of village, Ban Visai, Tambon Visai, Amphoe Sawi, Changwat Chumphon.
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Range of profile Features:

The surface or A horizon sandy loam ranges between 1 to 15 cm in thickness and has 10YR
or 7.5YR hues, values 3 to 5 and chromas 2 or 3. The soil structure is weak fine and medium
subangular blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The upper argillic B horizon sandy clay loam average clay content ranging between 18 to 35
percent, has 10YR or 7.5YR hues, values 3 to 5 and chromas 2 or less. The lower argillic B or
BC usually formed at the depth between 80 to 150 cm from the soil surface. Mottles occur
throughout the soil profile in the shade of brownish, yellowish and reddish color. Plinthite that
forms a continuous phase or more than half of the matrix within 1.5 m of the soil surface. The
structure is moderate fine and medium subangular blocky. Very strongly acid to strongly acid,
reaction values ranges from 5.0 to 5.5.

Similar Soil Series:

Sathon series (Stn): fine-loamy, mixed, semiactive, isohyperthermic Typic Plinthaquults,
gravelly layer between 50 and 100 cm of the soil surface.

Nam Krachai series (Ni): coarse-loamy, mixed, semiactive, isohyperthermic Typic
Plinthaquults, lighter texture with high sand fraction in subsoil.

Principal Associated Soils:

These include Nam Krachai and Sathon series. The Nam Krachai soils occur on higher
position adjacent to middle terrace. Sathon series occurs on the same topography but
gravelly layer is present in subsoil.

ANALYSIS RESULTS  Profile code No.: S-58/4

      (oven dry basis) Soil series: Visai series (Vi)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-1622 0-10/12 A 50.0 47.5 2.5 sl sl 5.0 3.9 0.3 1.6 21

P-1623 10/12-32 Bg 50.5 45.5 4.0 sl sl 6.2 4.5 0.0 1.9 10

P-1624 32-54 Btg 38.0 40.0 22.0 l scl 5.7 3.0 0.2 1.4 30

P-1625 54-100 Btgv 30.0 39.5 30.5 cl cl 5.7 3.4 0.3 1.4 42

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-10/12 0.2 0.68 0.07 0.50 0.10 0.02 0.10 0.72 3.10 3.82 2.6 104.0 28 19 0.02

10/12-32 0.2 0.01 0.01 0.10 0.30 0.10 0.50 1.00 1.50 2.50 0.8 20.0 100 40 0.01

32-54 0.9 0.02 0.02 0.10 1.00 0.10 0.90 2.10 6.30 8.40 6.0 27.3 35 25 0.02

54-100 0.1 0.03 0.03 0.90 0.20 0.10 0.10 1.30 7.70 9.00 8.9 29.2 15 14 0.03

Surveyor: P. Vijarnsorn Reported by: W. Sirichuaychoo

Date: Sept. 30, 1969 Date: Nov. 7, 1998
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Proposed by S. Charoenpong,1974
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

WANG TONG SERIES Field Symbol: Wat

Distribution: Occupies a small extent in peninsular Thailand and some areas in Southeast Coast of
Thailand.

Setting: Wang Tong soils derived from residuum of fine grain clastic rocks namely shale, phyllite or
equivalent rocks and occurred on strath terrace (denudation surface). Relief is level  to
gently undulating with slopes ranging from 1 to 5 percent. The climate is Tropical Monsoon
(Koppen 'Am') or Tropical Rain Forest (Koppen 'Af'). Average annual precipitation is above
2,000 mm. Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
estimated to be slow and surface runoff is slow. Ground water level lies within l meter almost
throughout rainy season. Due to land use, free water commonly cover the soil surface for 4
to 5 months a year.

Vegetation and Land Use: Parts are used for paddy rice. Where neglected, reverts to low secondary
shrub and grasses.

Characteristic Profile Features: The Wang Tong series is a member of the fine, kaolinitic,
isohyperthermic Typic (Aquic) Plinthudults (soil taxonomy, 2003). They are very deep soils
and are characterized by a very dark grayish brown or grayish brown silt loam surface or A
horizon overlying a brown or light yellowish brown clay loam or clay upper argillic B horizon
which underlain by a gray or light gray clay lower argillic B or BC horizon accompany with
plinthite that forms a continuous phase. Mottles of brownish and yellowish occur throughout
subsoil. Strongly acid to moderately acid, reaction values range from 5.0 to 5.5 in the
surface and very strongly acid, reaction values range from 4.5 to 5.0 in the subsoil.

Typifying Pedon: Wang Tong loam - scrub forest, from Ban Wang Tong, Tambon Nathon, Amphoe
Thung Wa, Changwat Satun, 12 m above mean sea level, 1 to 3 percent slopes (sheet
number 4922 I NW, coordinate 838724).

Profile Code Number: S-67/119, described by A. Pitayarak, 8 March 1974 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
Ag1 0-9 Dark grayish brown to grayish brown (10YR4-5/2) silt loam; common fine

distinct brown to dark brown (7.5YR4/4) mottles; weak medium subangular
blocky structure; firm, slightly sticky and slightly plastic; common fine interstitial
and few fine tubular pores; common fine roots; moderately acid (field pH 6.0);
clear smooth boundary.

Ag2 9-17 Light brownish gray (10YR6/2) silt loam; common fine distinct brownish yellow
(10YR6/6) mottles; weak medium subangular blocky structure; firm, slightly
sticky and slightly plastic; few fine interstitial and tubular pores; common fine
and few medium roots; very strongly acid (field pH 5.0); gradual smooth
boundary.

ABg 17-30 Pale brown (10YR6/3) silt loam; common fine prominent red (2.5YR4/8) and
common fine distinct strong brown (7.5YR5/8) mottles; weak fine and medium
subangular blocky structure; firm, sticky and plastic; common fine interstitial
and tubular pores; common medium and coarse roots; very strongly acid (field
pH 4.5); gradual smooth boundary.

Btv 30-57 Light yellowish brown (10YR6/4) silty clay loam; many medium prominent red
(2.5YR4/8) and many medium distinct brownish yellow (10YR6/6) mottles;
moderate fine and medium subangular blocky structure; firm, sticky and plastic;
broken to continuous moderately thick clay film on ped faces; common fine
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interstitial and tubular pores; few fine roots; few pieces of charcoal; plinthite
forming as constituents of more than 50% of the soil matrix; very strongly acid
(field pH 4.5); gradual smooth boundary.

Btgv 57-100 Light gray to light brownish gray (10YR6/1-2) clay; many medium prominent red
(2.5YR4/8) and common fine distinct brownish yellow (10YR6/6) mottled;
moderate to strong fine and medium subangular blocky structure; slightly firm,
sticky and plastic; broken moderately thick clay films on ped faces; common
fine interstitial and tubular pores; plinthite forming as constituents of more than
50% of the soil matrix; very strongly acid (field pH 4.5).

Type Location:

 Name of village, Ban Wang Tong, Tambon Nathon, Amphoe Thung Wa, Changwat Satun.

Range of Profile Features:

The surface or A horizon clay loam is from 10 to 15 cm in thickness and has 10YR hues,
values 3 to 5 and chromas 2 or 3. Structure is weak fine and medium subangular blocky. Very
strongly acid to strongly acid, reaction values range from 5.0 to 5.5.

The upper argillic B horizon has 10YR hue, values  5 or 6 and chromas  3 or 4. The lower
argillic B or BC horizon has 10YR or 2.5 Y hues, values 6 or 7 and chromas less than 2.
Mottles of brownish, yellowish and red (plinthite) occur throughout subsoil. Plinthite that forms
a continuous phase. Texture of silty clay may occur. Structure is moderate fine to medium
subangular blocky. Very strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Nam Krachai series (Ni): coarse-loamy, mixed, semiactive, isohyperthermic Typic
Plinthaquults, lower position.

Klaeng series (Kl): very-fine, kaolinitic, isohyperthermic Typic Plinthaquults, matrix of gray
occurs throughout subsurface horizon and the soils commonly distribute along coastal
plain.

Principal Associated Soils:

These include Phayom Ngam series where adjacent to coastal plain.

Phayom Ngam series (Pym): fine-loamy, kaolinitic, isohyperthermic Kandic Plinthaquults.
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ANALYSIS RESULTS  Profile code No.: S-67/119

      (oven dry basis) Soil series:Wang Tong series (Wat)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pe-1035 0-9 Ag1 26.5 64.5 9.0 sil sil 5.2 4.1 0.0 2.3 62

Pe-1036 9-17 Ag2 19.5 68.0 12.5 sil sil 5.0 3.8 0.0 1.6 21

Pe-1037 17-30 ABg 18.0 65.5 16.5 sil sil 5.0 3.8 0.0 1.7 21

Pe-1038 30-57 Btv 17.5 47.5 35.0 sicl sicl 5.2 3.8 0.0 2.0 29

Pe-1039 57-100 Btgv 17.5 32.5 50.0 c c 5.2 3.8 0.0 1.7 35

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-9 1.3 3.27 1.60 0.70 0.10 0.30 2.70 8.00 10.70 8.2 91.1 33 25 0.14

7-17 1.4 0.51 0.60 0.20 0.10 0.30 1.20 4.50 5.70 4.2 33.6 29 21 0.04

17-30 1.4 0.37 0.60 0.20 0.05 0.30 1.15 6.80 7.95 5.7 34.5 20 14 0.03

30-57 2.6 0.40 0.80 0.30 0.10 0.30 1.50 11.10 12.60 9.0 25.7 17 12 0.03

57-100 2.5 0.16 0.60 0.20 0.10 0.30 1.20 12.70 13.90 11.8 23.6 10 9 0.25

Surveyor: A. Pittayarak Reported by: W.  Sirichuaychoo

Date: March 8, 1974 Date: Dec. 10, 1998
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Proposed by F.R. Moormann, 1963
Revised by :
Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

WAN PRIANG SERIES Field Symbol: Wp

Distribution: Occupies a small extent in Northern Peninsular Thailand.

Setting: Wan Priang soils are formed from marine sediment and occurred on former tidal flats. Relief
is level. Slopes is less than 1 percent. Elevations is less than 5 m above mean sea level. The
climate is Tropical Monsoon (Koppen 'Am') or Tropical Savanna (Koppen 'Aw'). Average
annual precipitation is from 1,800 to 3,000 mm. Average  annual air temperature is from 26
oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is poorly drained, permeability is estimated
to be slow and surface runoff is slow. Surface flooding by impounded rainwater up to 1 meter
for 4 to 5 months. The groundwater level rarely falls below 1 meter.

Vegetation and Land Use: Most of the areas are under marsh grass, reeds and low shrubs. Parts
are used as natural pasture during the dry season and transplanted rice is grown is some
areas.

Characteristic Profile Features: Wan Priang series is a member of the siliceous, isohyperthermic
Typic Psammaquents (soil taxonomy, 2003). They are very deep sandy soils and are
characterized by a dark grayish brown loamy sand surface or A horizon overlying on olive
gray, gray or light gray loamy sand C horizon. A layer of shell fragments occurs in the
subsoil within 1 meter of the soil surface and increases in amount with depth. Yellowish and
brownish mottles occur throughout the profile and as coating along root channels in the A
horizon. Slightly acid to neutral, reaction values range from 6.5 to 7.0 over neutral to
moderately alkaline, reaction values range from 7.0 to 8.5.

Typifying Pedon: Wan Priang loamy sand - paddy field, Ban Thanon Kraphao, Tambon Neon Kho,
Amphoe Klaeng, Changwat Rayong, 2 m above mean sea level, less than 1 percent slopes
(sheet name Amphoe Klaeng, sheet number 5349 III, coordinate: 884045).

Profile Code Number: S-58/35, SE-16/35, described by Sumeth Chauchoti, 17 March 1976 (moist
colors unless otherwise stated).

Horizon Depth (cm) Description
Apg 0-29 Dark grayish brown (10YR4/2) loamy sand; common fine distinct dark brown to

brown (7.5YR4/4) mottles; weak coarse and fine subangular blocky structure
breaking to single grain; friable, nonsticky and nonplastic; many fine and
medium roots; slightly acid (field pH 6.5); abrupt smooth boundary.

ACg 29-46/66 Light gray (10YR7/2) loamy sand; common fine distinct strong brown
(7.5YR5/6) root mottles; very weak subangular blocky structure breaking to
single grain; friable, nonsticky and nonplastic; many fine and medium roots;
moderately alkaline (field pH 8.0); clear irregular boundary.

Cg1 46/66-110/120 Light gray (10YR7/2) loamy sand; many very coarse distinct yellowish brown
(10YR5/8) mottles; very weak fine and coarse subangular blocky structure
breaking to single grain; friable, nonsticky and nonplastic; common fine roots;
common shell fragments; moderately alkaline (field pH 8.0); clear smooth
boundary.

Cg2 110/120+ Greenish gray (5BG5/1) and light gray (10YR7/2) loamy sand; common fine
distinct dark brown to brown (7.5YR4/4) mottles; few fine roots and few decay
roots; strongly alkaline (field pH 8.5).

Type Location:

Name of village, Ban Na Wan Priang, Tambon Sam Roi Yot, Amphoe Pran Buri, Changwat
Prachuap Khiri Khan.
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Range of Profile Features:

The surface or A horizon loamy sand is 10 to 20 cm in thickness and has 10YR hues, values
3 to 5, chromas 1 or 2 . Sandy loam texture may occur in this horizon. Structure is weak and
moderate fine and medium blocky. Moderately acid, reaction values ranges from 6.0 and 7.0.

The C horizon has loamy sand or sandand normally has 10YR hues, values 3 to 5 and
chromas 1 or 2, but may range to 5Y. The latter hue has values 4 to 6 and chromas 2.
Structure is weak blocky or massive. Neutral to slightly alkaline, reaction values ranges from
7.0 to 8.0.

Similar Soil Series:

Samut Prakan series (Sm): fine, smectitic, nonacid, isohyperthermic Fluvaquentic
Endoaquepts, has a greenish clay within 150 cm from the soil surface and below the
cambic B horizon, few shell fragments may occur but below 1 meter from the soil surface.

Principal Associated Soils:

These include Samut Prakan, Tha Chin and Hua Hin series. Tha Chin soils occupy lower
positions in tidal flats close to the sea and are high in salinity. Hua Hin soils are sandy soils of
beach and dune ridges. Samut Prakan soils are listed as similar soil series.

Tha Chin series (Tc): fine, smectitic, nonacid, isohyperthermic Sodic Hydraquents.

Hua Hin series(Hh): isohyperthermic, coated Typic Quartzipsamments.

ANALYSIS RESULTS  Profile code No.: SE-16/35

      (oven dry basis) Soil series: Wan Priang series (Wp)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pg-631 0-29 Apg 85.1 13.9 1.0 ls ls-sl 5.3 4.5 0.0 2.3 185

Pg-632 29-46/66 ACg 91.4 4.8 3.8 s ls-s 6.2 6.1 0.0 0.8 150

Pg-633 66-110/120 Cg1 93.6 3.6 2.8 s ls-s 6.9 7.2 3.9 4.0 215

Pg-634 110/120+ Cg2 95.4 3.3 1.3 s ls 6.5 7.2 3.0 6.5 28

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-29 1.6 0.95 2.50 1.40 0.10 1.70 5.70 2.30 8.00 5.6 560.0 100 71 1.72

29-46/66 1.9 0.10 1.70 0.70 0.10 1.50 4.00 0.20 4.20 2.2 57.9 100 95 0.39

66-110/120 0.2 0.09 15.20 1.20 0.10 1.60 18.10 0.30 18.40 1.2 42.9 100 98 0.29

110/120+ 0.2 0.23 15.50 2.10 0.10 1.60 19.30 0.00 19.30 1.1 84.6 100 100 0.54

Surveyor: S Chauchoti Reported by: W. Sirichuaychoo

Date: March 17, 1976 Date: Nov. 20, 1998
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Proposed by S. Charoenphong, 1971
Revised by:
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

YALA SERIES Field Symbol: Ya

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Yala soils derived from alluvium and occurred on dissected uplift terrace. Relief is undulating
to rolling. Slope ranges from 5 to 20 percent, but may be less than 8 percent locally.
Elevation ranges from  20 to 80 m above sea level. The climate is Tropical Rain Forest
(Koppen 'Af') or Tropical Monsoon (Koppen 'Am'). Average  annual air temperature is from
26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be rapid over moderate and surface runoff is rapid.

Vegetation and Land Use: Originally, occupied with Tropical Evergreen Forest, but parts have been
cleared for para rubber and oil palm growing.

Characteristic Profile Features: Yala series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic Kandiudults (soil taxonomy, 2003). They are very shallow soils to
very gravelly and cobbly soils. Gravels and cobbles occur within 50 cm of the soil surface
and mainly composed of rounded and subrounded sandstone, quartzite, phyllite and shale.
They are characterized by a very dark grayish brown to brown sandy loam surface or A
horizon overlying a strong brown grading to a yellowish red gravelly or cobbly sandy loam or
sandy clay loam upper kandic B horizon over a yellowish red or red gravelly or cobbly sandy
clay or clay lower kandic B horizon. Very strongly acid to strongly acid, reaction values
range from 4.5 to 5.5.

Typifying Pedon: Yala sandy loam, from secondary shrub area near mining pit at Tambon Ban
Chalong, Amphoe Hat Yai, Changwat Songkhla, 20 m above mean sea level, 3 percent
slopes (sheet name Amphoe Hat Yai, sheet number 5032 II, coordinate: 651775).

Profile Code Number: S-68/33, described by C. Pintip, 24 March 1971 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-12 Dark brown to brown (7.5YR4/4) sandy loam; weak fine and medium

subangular blocky structure; friable, nonsticky and nonplastic; many coarse and
medium interstitial pores; plentiful fine and medium roots; strongly acid (field pH
5.5); clear smooth boundary.

Bc 12-25 Brown (7.5YR5/4) gravelly and cobbly sandy loam; weak fine to medium
subangular blocky structure; friable, slightly sticky and nonplastic; many
medium and coarse interstitial pores; plentiful fine and medium roots; strongly
acid (field pH 5.5); clear smooth boundary.

Btc1 25-42 Yellowish red (5YR5/6) very gravelly and cobbly sandy clay loam; weak fine to
medium subangular blocky structure; friable, slightly sticky and nonplastic;
patchy thin cutan along vertical ped faces; many coarse interstitial pores;
plentiful medium and few fine roots; strongly acid (field pH 5.5); clear smooth
boundary.

Btc2 42-100+ Red (2.5YR5/8) very gravelly and cobbly clay; moderate fine to medium
subangular blocky structure; friable, sticky and slightly plastic; patchy thin cutan
along vertical ped faces; many coarse interstitial pores; few fine roots; strongly
acid (field pH 5.5).

Remark: Gravels and cobbles mainly composed of rounded sandstone and quartzite resulted from
being transported, more than 35% by volume within 50 cm from the soil surface.
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Type Location:

Name of province, Changwat Yala.

Range of Profile Features:

Thesurface or A horizon sandy loam or loam is from 10 to 15 cm in thicknes and has 7.5 YR
or 10YR hues, values  3 or 4  and chromas 2 to 4. Structure is weak fine and medium
subangular blocky. Very strongly acid to strongly acid, reaction values range from 4.5 to 5.5.

The upper kandic B horizon   very gravelly or cobbly sandy loam or sandy clay loam texture
and has 7.5YR hues, values  5 or 6 and  chromas 6 or 8 which gradually grading to 5YR
hues, values 4 or 5 and chromas  6 or 8.

The lower kandic B very gravelly or cobbly sandy clay or clay and has 5YR or 2.5YR hues,
values  4 or 6 and chromas 6 or 8. The average of clay content in the control section of this
kandic B horizon ranges from 35 to 60 percent.

The structure of the kandic B horizon is hard to describe due to the high volume percent of
gravels and cobbles which composed mainly of rounded and subrounded sandstone,
quartzite, phyllite and shale. Very strongly acid to strongly acid, reaction values range from
4.5 to 5.5.

Similar Soil Series:

Mae Rim series (Mr): loamy-skeletal, mixed, isohyperthermic Typic (Kandic) Paleustults, has
browner color in subsoil, lower clay content and formed under ustic moisture soil regime.

Principal Associated Soils:

These include Phato and Ranong series on hilly terrain.

Phato series (Pto): loamy-skeletal, mixed, semiactive isohyperthermic Typic Hapludults.

Ranong series (Rg): loamy-skeletal, mixed, semiactive, acid, isohyperthermic Lithic
Udorthents.

ANALYSIS RESULTS  Profile code No.: S-68/33

      (oven dry basis) Soil series: Yala series (Ya)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pb-964 0-12 A 67.5 18.5 14.0 sl sl 5.1 4.2 14.4 187

Pb-965 12-25 Bc 66.0 15.5 18.5 sl gsl 4.8 3.9 3.0 53

Pb-966 25-42 Btc1 59.5 18.5 22.0 scl vgscl 5.2 4.1 3.4 169

Pb-967 42-100+ Btc2 39.0 17.0 44.0 c vgc 5.0 4.0 3.4 64

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-12 0.6 1.93 0.40 0.20 0.40 0.40 1.40 7.00 8.40 5.7 40.7 25 17 0.22

12-25 0.7 1.69 0.30 0.10 0.10 0.20 0.70 5.70 6.40 5.6 30.3 13 11 0.02

25-42 0.8 0.78 0.30 0.10 0.40 0.20 1.00 6.60 7.60 5.6 25.5 18 13 0.03

42-100+ 1.2 0.41 0.10 0.10 0.10 0.10 0.40 7.50 7.90 5.8 13.2 7 5 0.01

Surveyor: C. Pintip Reported by: W. Sirichuaychoo

Date: March 24, 1971 Date: Nov. 5, 1998
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Proposed by P. Vijarnsorn-1968
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

YI-NGO SERIES Field Symbol: Yg

Distribution: Occupies small extent in Peninsular Thailand (Changwat Narathiwat).

Setting: Yi-ngo soils are formed from quartz, breccia and occurred on denudation surface. Relief is
undulating to rolling. Slope ranges from 5 to 20 percent. Elevation ranges from 20 to 30 m
above mean sea level. The climate is Tropical Monsoon (Koppen 'Am'). Average annual air
temperature is from 26 oC to 28oC. Average annual precipitation is from 1,800 to 3,000 mm.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is estimated to
be moderate and surface runoff is rapid.

Vegetation and Land Use: Originally under Tropical Evergreen Forest. Parts cleared for para rubber
and oil palm plantation.

Characteristic Profile Features: Yi-ngo series is a member of the loamy-skeletal, mixed, semiactive,
isohyperthermic Typic Paleudults (soil taxonomy, 2003).They are shallow soils to rock
fragments and are characterized by a dark grayish brown or brown sandy loam or sandy
clay loam surface or A horizon overlying a strong brown grading to yellowish red gravelly
loam or gravelly clay loam argillic B horizon. The coarse fraction is predominantly composed
of angular quartz gravels which is rather uniform in size (diameter between 2 to 10 mm).

Typifying Pedon: Yi-ngo sandy loam - para rubber plantation, Nam Saeng Rubber Plantation, Amphoe
Muang, Changwat Narathiwat, 8 to 16 percent slopes.

Profile Code Number: S-71/2, described by S. Charoenpong, 16 December 1968 (moist colors
unless otherwise stated).

Horizon Depth (cm) Description
Ap 0-26/38 Dark grayish brown (10YR4/2) sandy loam; moderate medium subangular

blocky structure; friable, sticky and slightly plastic; many fine interstitial pores;
common fine and medium roots; strongly acid (field pH 5.5); clear wavy
boundary.

Btc1 26/38-55 Strong brown (7.5YR5/6) gravelly clay loam; moderate medium subangular
blocky structure; friable, sticky and plastic; some clay coatings; many fine
interstitial pores, few fine and medium tubular pores; few fine roots; strongly
acid (field pH 5.5); gradual smooth boundary.

Btc2 55-160 Yellowish red (5YR5/6) gravelly loam; moderate medium subangular blocky
structure; friable, sticky and plastic; some clay coatings; many fine interstitial
and tubular pores; few fine roots; very strongly acid (field pH 5.0).

C 160+ Light gray (10YR7/1) gravelly clay.
Remarks: gravels are quartzite, sandstone and mica schist.

Type Location:

Name of district, Amphoe Yi-ngo, Changwat Narathiwat.

Range of Profile Features:

The surface or A horizon sandy loam, ranges between 10 to 40 cm in thickness and has
10YR or 7.5YR hues, values 3 or 4 and chromas 2 to 4. The structure is weak and moderate
medium blocky. Strongly acid to moderately acid, reaction values range from 5.0 and 6.0.

The argillic B horizon very gravelly clay loam or sandy clay loam, has 7.5YR and 5YR hues,
values 4 to 6 and chromas 6 to 8. The structure is weak and moderate medium blocky.
Strongly acid to moderately acid, reaction values range from 5.0 and 6.0.
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White or light gray gravelly clay loam or gravelly clay C horizon containing few coarse red
mottles occurs at some depth below 1.5 m from the soil surface.

Similar Soil Series:

Principal Associated Soils:

ANALYSIS RESULTS  Profile code No.: S-71/2

      (oven dry basis) Soil series: Yi-ngo series (Yg)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

P-94 0-26/38 Ap 52.1 35.4 12.5 sl sl 4.7 3.8 0.5 4.7 64

P-95 26/38-55 Btc1 47.2 31.3 21.5 l gcl 4.5 3.7 0.6 2.8 61

P-96 55-160 Btc2 42.1 33.8 24.1 l gl 4.7 3.9 0.6 4.0 58

P-97 160+
C 34.4 36.6 29.0 l - 5.1 4.0 0.1 2.5 59

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-26/38 0.8 1.00 0.12 0.32 0.11 0.04 0.17 0.64 7.80 8.44 5.3 42.4 12 8 0.02

26/38-55 0.6 0.51 0.07 0.32 0.22 0.02 0.84 1.40 7.69 9.09 5.1 23.7 27 15 0.01

55-160 1.0 0.22 0.04 0.43 0.22 0.02 0.22 0.89 7.21 8.10 7.5 31.1 12 11 0.01

160+ 0.7 0.10 0.03 0.22 0.22 0.03 0.23 0.70 4.67 5.37 4.5 15.5 16 13 0.01

Surveyor: S. Charoenpong Reported by: W. Sirichuaychoo

Date: Dec, 16,1968 Date: Nov. 25, 1998
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Proposed S.Charoenpong, 1973
Revised by :
P. Vijarnsorn and staffs, 1988
W. Sirichuaychoo, 2004

YAN TA KHAO SERIES Field Symbol: Yk

Distribution: Occupies a small extent in Peninsular Thailand.

Setting: Yan Ta Khao soils are formed from alluvium and occurred on alluvial plain (terrace). The
relief is nearly level to gently undulating with slopes less than 5 percent. Elevation ranges
from 20 to 40 m above mean sea level. The climate is Tropical Monsoon (Koppen 'Am') or
Tropical Rain Forest (Koppen 'Af'). Average annual precipitation is above 2,000 mm.
Average annual air temperature is from 26 oC to 28oC.

Drainage, Permeability and Surface Runoff: Drainage is somewhat poorly drained, permeability is
estimated to be moderate and surface runoff is medium to slow. Ground water level lies
below 1.5 m throughout the year.

Vegetation and Land Use: Mostly scrub forest and grass land. Some parts were cleared and planted
para rubber and oil palm.

Characteristic Profile Features: The Yan Ta Khao series is a member of the loamy-skeletal, mixed,
semiactive, isohyperthermic Typic (Aeric) Plinthaquults (soil taxonomy, 2003). They are
shallow soils to ironstones and saturated with water in all layer shallow than 75 cm from the
soil surface and has a layer unsaturated with water within 200 cm from the soil surface
(Episaturation). These soils are characterized by a dark grayish brown or brown sandy loam
surface or A horizon overlying a brownish very gravelly loam or clay loam argillic B horizon,
occur within 50 cm from the soil surface. These underlain by a light gray or gray clay loam or
clay accompany with plinthite that forms a continuous phase or more than 50 percent of the
soil matrix. Mottles of yellowish, brownish and reddish occur throughout subsoil and most
distinct in a light gray or gray clay loam or clay horizon (BC or C horizon). Very strongly acid
to strongly acid, reaction values range from 4.5 to 5.5 throughout the profile.

Typifying Pedon: Yan Ta Khao clay loam - scrub forest, Ban Mai Pionary, Amphoe Muang, Changwat
Satun, 2 to 3 percent slopes (sheet number 5022 IV SW).

Profile Code Number: S-67/9, described by P. Pramojanee, 4 April 1973 (moist colors unless
otherwise stated).

Horizon Depth (cm) Description
A 0-11 Dark brown (10YR3/3) loam; common rusty; weak fine and medium subangular

blocky structure; friable, slightly sticky and nonplastic; many fine roots; very
strongly acid (field pH 5.0); clear smooth boundary.

Btg 11-26 Light yellowish brown (10YR6/2) and yellowish brown (10YR5/6) clay loam;
common fine distinct yellowish red (5YR5/8) mottles; massive to weak medium
and coarse angular blocky structure; extremely hard, slightly sticky and plastic;
common patchy thin cutan in pores; many fine and few large roots; very
strongly acid (field pH 4.5); clear wavy boundary.

Btc 26-45 Yellowish brown (10YR5/6) and brownish yellow (10YR6/8) gravelly clay; many
fine prominent red (10R4/8) mottles; moderate medium and coarse angular
blocky structure; extremely hard, sticky and plastic; moderately thick cutan on
ped faces; few fine roots; very strongly acid (field pH 4.5); clear wavy boundary.

Btcg1 45-86 Gray (10YR6/1) and light gray (10YR7/1) gravelly clay; many medium
prominent red (10R4/8) mottles; moderate medium and coarse angular blocky
structure; hard, sticky and plastic; moderately thick cutan in pores; no roots;
very strongly acid (field pH 4.5); clear wavy boundary.

Btcg2 86-100 Gray (10YR6/1) and light gray (10YR7/1) gravelly clay; many medium
prominent red (10R4/8) mottles; moderate medium and coarse angular blocky
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structure; extremely firm, sticky and plastic; moderately thick cutan in pores; no
roots; very strongly acid (field pH 4.5).

Type Location:

 Name of district, Amphoe Yan Ta Khao, Changwat Trang.

Range of Profile Features:

The surface or A horizon sandy loam, is 10 to 15 cm in thickness and has 10YR hues, values
4 or 5 and chromas  2 or 3. Texture of loam may occur. Structure is weak fine and medium
subangular blocky. Very strongly acid to strongly acid, reaction values range from 5.0 to 5.5.

The upper argillic B horizon sandy loam, has 10YR or 7.5YR hues, values  5 or 6 and
chromas  6 or 8. Mottles of grayish color may also occur. Structure is weak medium
subangular blocky or structureless. Very strongly acid, reaction values range from 4.5 to 5.0.

The lower argillic B very gravelly clay loam or sandy clay loam, has 10YR hue, values  6 to 7
and chromas  less than 2. Mottles of brownish and yellowish colors. Structure is weak
medium and coarse subangular blocky. Very strongly acid, reaction values range from 4.5 to
5.0.

The B or BC horizon clay loam or clay, has 10YR hue, values  6 to 7 and chromas less than
2. Mottles of brownish and yellowish colors and red colors of plinthite. Plinthite occur more
than 50 percent of the soil matrix if not occur as a continuous phase within 150 cm from the
soil surface. Structure is weak medium and coarse subangular blocky or massive. Very
strongly acid, reaction values range from 4.5 to 5.0.

Similar Soil Series:

Phayom Ngam series (Pym): fine-loamy, kaolinitic, isohyperthermic Kandic Plinthaquults,
derived from shale or phyllite.

Na Tham series (Ntm): fine-loamy, mixed, semiactive, isohyperthermic Typic (Aquic)
Plinthudults, deeper ironstone layer and moderately well drained.

Principal Associated Soils:

These include Na Tham, Pak Khom soils.

Pak Khom series (Pkm): fine-loamy, mixed, semiactive, isohyperthermic Typic (Aquic)
Plinthudults.
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ANALYSIS RESULTS  Profile code No.: S-67/9

      (oven dry basis) Soil series: Yan Ta Khao series (Yk)

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH CaCO3  P, mg kg-1 K, mg kg-1

No. (cm) USDA grading Sand-fraction grading Lab Field 1:1 1:1 % Bray 2 NH4OAc

sand silt clay vc c m f vf  result  estimn  water  KCl

Pd-673 0-11 A 32.5 63.5 4.0 sil l 5.2 4.1 0.3 2.2 73

Pd-674 11-26 Btg 31.0 57.0 12.0 sil cl 4.9 3.9 0.3 1.7 35

Pd-675 26-45 Btc 11.0 63.0 26.0 sil gc 4.9 4.0 0.6 1.6 29

Pd-676 45-86 Btcg1 34.0 33.0 33.0 cl gc 5.3 3.8 0.6 2.0 59

Pd-677 86-100 Btcg2 31.0 37.0 32.0 cl gc 5.2 3.6 0.6 1.4 47

Depth Air dried C N      Exchange capacity and cations (cmol(+) kg-1) Base saturn (%) ECEC Al Electrical 

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ cmol(+) kg-1 KCl extr. conduty 

oven dried Ca Mg K Na cations acidity (B+A) NH4OAc 100g (B+A) (B+D) cmol(+) kg-1 (ECx106)

(B) (A) (C) Clay (D) dS m-1

0-11 0.6 1.67 1.30 0.60 0.10 0.10 2.10 6.10 8.20 4.30 107.5 49 26 0.06

11-26 0.3 0.77 0.70 0.20 0.10 0.10 1.10 5.10 6.20 3.60 30.0 31 18 0.02

26-45 0.6 0.31 1.70 0.40 0.10 0.10 2.30 7.00 9.30 5.60 21.5 41 25 0.01

45-86 1.4 0.16 1.90 0.40 0.10 0.10 2.50 13.00 15.50 13.10 39.7 19 16 0.02

86-100 2.1 0.14 2.70 0.50 0.10 0.10 3.40 12.30 15.70 13.00 40.6 26 22 0.02

Surveyor: P. Pramojanee Reported by: W. Sirichuaychoo

Date:April 4, 1973 Date:Nov. 8, 1998
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สรปุ

จากผลการจําแนกชุดดินตาง ๆ ที่จัดตั้งในภาคใตและพื้นที่ชายฝงทะเลภาคตะวันออกของ
ประเทศไทย จํานวน 45 ชุดดิน ตามระบบอนุกรมวิธานดิน 2546 (Soil Taxonomy, 2003) จําแนกไดเปน

8    อันดับ (Order)
16  อันดับยอย  (Suborder)
27 กลุมดินใหญ  (Great Group)
46 กลุมดินยอย   (Subgroup)
70 วงศดิน  (Family)
96 ชุดดิน  (Series)
ดังรายละเอียดของการจําแนกตามตารางที่ 1

และไดเปรียบเทียบการจําแนกดินตามระบบอนุกรมวิธานดิน 2546 (Soil Taxonomy,
2003)  กับการจําแนกดินตามระบบอนุกรมวิธานดินในอดีต คือ ป พ.ศ. 2518 (Soil Taxonomy, 1975)
และ ป พ.ศ. 2541 (Soil Taxonomy, 1998) ตามตารางที่ 2
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ตารางที่ 1 สรุปผลการจําแนกดินที่จัดตั้งในภาคใตและพื้นที่ชายฝงทะเลภาคตะวันออกของประเทศไทย
ตามระบบอนุกรมวิธานดิน ป 2003

No Order Suborder Great group Subgroup Family Symbols Series
1  Histosols  Fibrists  Haplofibrists  Typic  dysic  Nw  Narathiwat
2  Hemists  Sulfihemists  Terric  l, mixed, superact, dysic  Kd  Kab Daeng
3  Spodosols  Orthods  Haplorthods  Typic  s, sili, superact, ortstein  Bh  Ban Thon
4  Oxisols  Udox  Kandiudox  Rhodic  vf, kao  Ak  Ao Luek
5  Hapludox  Typic  f, kao  Ti  Tha Mai
6  Ultisols  Aquults  Plinthaquults  Kandic  col/c, kao  Stu  Satun
7  fl, kao  Pym  Phayom Ngam
8  f, kao  Kut  Khlong Khut
9  Typic (Aeric)  lsk, mixed, semiact  Yk  Yan Ta Khao
10  Typic  col, mixed, semiact  Ni  Nam Krachai
11  fl, mixed, semiact  Stn  Sathon
12  Vi  Visai
13  vf, kao  Kl  Klaeng
14  Kandiaquults  Typic  fl, kao  Ko  Khok Khain
15  Paleaquults  Plinthic  f, kao  Ptl  Phatthalung
16  Aeric  fl, sili, subact  Pi  Su-ngai Padi
17  Umbric  vf, kao  Paw  Phawong
18  Typic  f, kao  Ba  Bang Nara
19  Endoaquults  Typic  f, kao  Gk  Su-ngai Kolok
20  Tsl  Tha Sala
21  Humults  Kandihumults  Typic  csk, kao  Kc  Khlong Chak
22  Palehumults  Typic  fsi, mixed, semiact  Ro  Rueso
23  vf, kao  Pac  Pak Chan
24  f, mixed, semiact  Ll  Lamphu La
25  Haplohumults  Typic  fl, mixed, semiact, shallow  Klt  Khlong Teng
26  fsi, mixed, semiact  Lam  Lam Kaen
27  f, mixed, semiact  Ntn  Na Thon
28  Udults  Plinthudults  Typic (Kandic)  lsk, kao  Tac  Tha Chang
29  csk, kao  Kkt  Khao Khat
30  Typic (Aquic)  csk, kao  Kat  Kantang
31  fl, mixed, semiact  Ntm  Na Tham
32  Pkm  Pak Khom
33  f, kao  Wat  Wang Tong
34  Kandiudults  Aquic  fsi, kao  Bu  Sai Buri
35  Rhodic  fl, kao  Fd  Fang Daeng
36  Typic  csk, kao  Nok  Nong Khla
37  Ya  Yala
38  col, kao  Kh  Kho Hong
39  Nat  Na Thawi
40  Sd  Sadao
41  fl, kao  Knk  Klong Nok Krathung
42  Chl  Chalong
43  Kkl  Khuan Kalong
44  Km  Khlong Thom
45  Te  Tha Sae
46  f, kao  Hp  Huai Pong
47  Kbi  Krabi
48  Koi  Khok Kloi
49  Nb  Nong Bon
50  Pga  Phang-nga
51  Pk  Phuket
52  Ptu  Pathio
53  Td  Trat
54  Tim  Thai Mueang
55  Tng  Trang
56  Paleudults  Aquic  fl, sili, subact  Sng  Songkhla
57  Typic  lsk, mixed, semiact  Sw  Sawi
58  Yg  Yi-ngo
59  csk, kao  Cp  Chumphon
60  Hy  Hat Yai
61  col/csk, sili/kao, subact  Pad  Padang Besar
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62  col, sili, subact  Tg  Thung Wa
63  fl, sili, subact  Lh  Lahan
64  Hapludults  Typic  lsk, mixed, semiact  Pto  Phato
65  Mollisols  Udolls  Hapludolls  Typic  fl, mixed, act, shsllow  Pon  Pong Nam Ron
66  Alfisols  Aqualfs  Endoaqualfs  Typic  fl, mixed, semiact  Cb  Chon Buri
67  f, kao  Lgu  La-ngu
68  vf, mixed, semiact  Ran  Ranot
69  Udalfs  Paleudalfs  Plinthaquic  f, mixed, semiact  Pat  Phak Kat
70  Hapludalfs  Typic  vf, mixed, act  Oc  O Lum Chiak
71  Inceptisols  Aquepts  Endoaquepts  Sulfic  col, mixed, superact, nona  Pti  Pattani
72  fl, mixed, semiact, a  Ts  Thon Sai
73  f, mixed, semiact, a  Mu  Munoh
74  vf, mixed, superact, a  Ra  Ra-ngae
75  Fluvaquentic  fl, sili, subact, nona  Cya  Chaiya
76  Aeric  csk, mixed, act, nona  Tuk  Thung Kai
77  Humic  cosil, mixed, superact, nona  Koy  Ko Yai
78  Mollic  fsi, mixed, superact, nona Ptg  Phan Thong
79  Typic  fsi, mixed, semiact, a  Ta  Tak Bai
80  Udepts  Eutrudepts  Fluvaquentic  col/c, sili/kao, subact  Mak  Makham
81  Fluventic  f, mixed, superact  Bng  Bueng Chanang
82  Entisols  Aquents  Sulfaquents  Haplic  f, mixed, superact, a  Cyi  Chian Yai
83  Typic  fsi, mixed, superact, a  Tkt  Takua Thung
84  Psammaquents  Humaqueptic  sili  Sak  Sai Khao
85  Typic  sili  Wp  Wan Priang
86  Psamments  Quartzipsamments  Oxyaquic  coated  Bbg  Ban Bueng
87  Typic  coated  Bc  Bacho
88  Hh  Hua Hin
89  Lan  Lang Suan
90  Mik  Mai Khao
91  Py  Phatthaya
92  Sh  Sattahip
93  uncoated  Ry  Rayong
94  Fluvents  Udifluvents  Typic  col, mixed, superact, a  Tkn  Tha Khun
95  Orthents  Udorthents  Lithic  lsk, mixed, semiact, a  Rg  Ranong
96  Typic  lsk, mixed, semiact, a, shallow  Ho  Huai Yot
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ตารางที่ 2   แสดงการเปรียบเทียบการจําแนกดินตามระบบอนุกรมวิธานดิน ป1975, 1998 และป 2003
No Symbol Series Taxonomy 1975 /Taxonomy 1998 Taxonomy 2003
1  Ak  Ao Luek  c, kao Rhodic Paleudults

 vf, kao Rhodic Kandiudox.
 vf, kao Rhodic Kandiudox.

2  Ba  Bang Nara  c, kao Typic Paleaquults
 f, kao Typic Paleaquults.

 f, kao Typic Paleaquults.

3  Bbg  Ban Bueng  Aquic Quartzipsamments
 coated Oxyaquic Quartzipsamments.

 coated Oxyaquic Quartzipsamments.

4  Bc  Bacho  Typic Quartzipsamments
 coated Typic Quartzipsamments.

 coated Typic Quartzipsamments.

5  Bh  Ban Thon  s, sili, cemented Typic Tropohumods
 s, sili, superact, ortstein Typic Haplorthods.

 s, sili, superact, ortstein Typic Haplorthods.

6  Bng  Bueng Chanang  f, mixed Fluventic Eutropepts
 f, mixed, superact Fluventic Eutrudepts.

 f, mixed, superact Fluventic Eutrudepts.

7  Bu  Sai Buri  fl, mixed Aeric Paleaquults
 fsi, kao Aquic Kandiudults.

 fsi, kao Aquic Kandiudults.

8  Cb  Chon Buri  fl, mixed Typic Tropaqualfs
 fl, mixed, semiact Typic Endoaqualfs.

fl, mixed, semiact Typic Endoaqualfs.

9  Chl  Chalong  fl, mixed Typic Paleudults
 fl, kao Typic Kandiudults.

 fl, kao Typic Kandiudults.

10  Cp  Chumphon  csk, kao Typic Paleudults
 csk, kao Typic Paleudults.

 csk, kao Typic Paleudults.

11  Cya  Chaiya  fl, mixed, nona Typic Tropaquents
 fl, sili, subact, nona Fluvaquentic Endoaquepts.

 fl, sili, subact, nona Fluvaquentic
 Endoaquepts.

12  Cyi  Chian Yai  f, mixed, a Haplic Sulfaquents
 f, mixed, superact, a Haplic Sulfaquents.

 f, mixed, superact, a Haplic Sulfaquents.

14  Fd  Fang Daeng  fl, mixed Rhodic Paleudults
 fl, kao Rhodic Kandiudults.

 fl, kao Rhodic Kandiudults.

15  Gk  Su-ngai Kolok  c, kao Typic Tropaquults
 f, kao Typic Endoaquults.

 f, kao Typic Endoaquults.

16  Hh  Hua Hin  Typic Quartzipsamments
 Coated Typic Quartzipsamments.

 coated Typic Quartzipsamments.

17  Ho  Huai Yot  lsk, mixed, a Typic Troporthents
 lsk, mixed, semiact, a, shallow Typic Udorthents.

 lsk, mixed, semiact, a, shallow Typic
 Udorthents.

18  Hp  Huai Pong  c, kao Typic Paleudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

19  Hy  Hat Yai  csk, kao Typic Paleudults
 csk, kao Typic Paleudults.

 csk, kao Typic Paleudults.

20  Kat  Kantang  csk, kao Oxic Plinthaquults
 csk, kao Typic (Aquic) Plinthudults.

 csk, kao Typic (Aquic) Plinthudults.

21  Kbi  Krabi  c, kao Typic Paleudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

22  Kc  Khlong Chak  csk, kao Typic Paleudults
 csk, kao Typic Kandihumults.

 csk, kao Typic Kandihumults.

23  Kd  Kab Daeng  l, mixed, dysic Terric Tropofibrists
 l, mixed, superact, dysic Terric Sulfihemists.

 l, mixed, superact, dysic Terric Sulfihemists.

24  Kh  Kho Hong  col, sili Typic Paleudults
 col, kao Typic Kandiudults.

 col, kao Typic Kandiudults.

25  Kkl  Khuan Kalong  fl, mixed Orthoxic Tropudults
 fl, kao Typic Kandiudults.

 fl, kao Typic Kandiudults.

26  Kkt  Khao Khat  csk, kao Oxic Plinthudults
 csk, kao Typic (Kandic) Plinthudults.

 csk, kao Typic (Kandic) Plinthudults.

27  Kl  Klaeng  c, kao Typic Plinthaquults
 vf, kao Typic Plinthaquults.

 vf, kao Typic Plinthaquults.

28  Klt  Khlong Teng  fl, mixed Dystropeptic Tropudults
 fl, mixed, semiact, shallow Typic Haplohumults.

 fl, mixed, semiact, shallow Typic
 Haplohumults.

29  Km  Khlong Thom  fl, mixed Typic Paleudults
 fl, kao Typic Kandiudults.

 fl, kao Typic Kandiudults.

30  Knk  Klong Nok
 Krathung

 fl, mixed Typic Paleudults
 fl, kao Typic Kandiudults.

 fl, kao Typic Kandiudults.

31  Ko  Khok Khain  fl, mixed Typic Paleaquults
 fl, kao Typic Kandiaquults.

 fl, kao Typic Kandiaquults.

32  Koi  Khok Kloi  c, kao Orthoxic Tropudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

33  Koy  Ko Yai  cosil, mixed, nona Typic Tropaquepts
 cosil, mixed, superact, nona Humic      Endoaquepts.

 cosil, mixed, superact, nona Humic
 Endoaquepts.
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34  Kut  Khlong Khut  c, kao Oxic (Umbric) Plinthaquults

 f, kao Kandic Plinthaquults.
 f, kao Kandic Plinthaquults.

35  Lam  Lam Kaen  fl, mixed Typic Tropudults
 fsi, mixed, semiact Typic Haplohumults.

 fsi, mixed, semiact Typic Haplohumults.

36  Lan  Lang Suan  Typic Quartzipsamments
 coated Typic Quartzipsamments.

 coated Typic Quartzipsamments.

37  Lgu  La-ngu  f, mixed Typic Tropaqualfs
 f, kao Typic Endoaqualfs.

 f, kao Typic Endoaqualfs.

38  Lh  Lahan  fl, mixed Typic Paleudults
 fl, sili, subact Typic Paleudults.

 fl, sili, subact Typic Paleudults.

39  Ll  Lamphu La  c, kao Typic Paleudults
 f, mixed, semiact Typic Palehumults.

 f, mixed, semiact Typic Palehumults.

40  Mak  Makham  col/c, sili, nona Aeric Tropaquepts
 col/c, sili/kao, subact Fluvaquentic Eutrudepts.

 col/c, sili/kao, subact Fluvaquentic Eutrudepts.

41  Mik  Mai Khao  Typic Quartzipsamments
 coated Typic Quartzipsamments.

 coated Typic Quartzipsamments.

42  Mu  Munoh  f, mixed, a Sulfic (Tropic) Fluvaquents
 f, mixed, semiact, a Sulfic Endoaquepts.

 f, mixed, semiact, a Sulfic Endoaquepts.

43  Nat  Na Thawi  col, sili Typic Paleudults
 col, kao Typic Kandiudults.

 col, kao Typic Kandiudults.

44  Nb  Nong Bon  c, kao Typic Haplorthox
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

45  Ni  Nam Krachai  col, sili Oxic Plinthaquults
 col, mixed, semiact Typic Plinthaquults.

 col, mixed, semiact Typic Plinthaquults.

46  Nok  Nong Khla  csk, kao Rhodic Paleudults
 csk, kao Typic Kandiudults.

 csk, kao Typic Kandiudults.

47  Ntm  Na Tham  fl, mixed Oxic Plinthudults
 fl, mixed, semiact Typic (Aquic) Plinthudults.

 fl, mixed, semiact Typic (Aquic) Plinthudults.

48  Ntn  Na Thon  c, mixed Typic Tropudults
 f, mixed, semiact Typic Haplohumults.

 f, mixed, semiact Typic Haplohumults.

49  Nw  Narathiwat  dysic Typic Tropofibrists
 dysic Typic Haplofibrists.

 dysic Typic Haplofibrists.

50  Oc  O Lum Chiak  f, kao Typic Tropudalfs
 vf, mixed, act Typic Hapludalfs.

 vf, mixed, act Typic Hapludalfs.

51  Pac  Pak Chan  c, kao Typic Paleudults
 vf, kao Typic Palehumults.

 vf, kao Typic Palehumults.

52  Pad  Padang Besar  csk, kao Typic Paleudults
 col/csk, sili/kao, subact Typic Paleudults.

 col/csk, sili/kao, subact Typic Paleudults.

53  Pat  Phak Kat  f , mixed Aeric Tropaqualfs
 f, mixed, semiact Plinthaquic Paleudalfs

 f, mixed, semiact Plinthaquic Paleudalfs .

54  Paw  Phawong  c, kao Umbric Paleaquults
 vf, kao Umbric Paleaquults.

 vf, kao Umbric Paleaquults.

55  Pga  Phang-nga  c, kao Typic Paleudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

56  Pi  Su-ngai Padi  fl, mixed Aeric Paleaquults
 fl, sili, subact Aeric Paleaquults.

 fl, sili, subact Aeric Paleaquults.

57  Pk  Phuket  c, kao Typic Paleudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

58  Pkm  Pak Khom  fl, sili Oxic Plinthaquults
 fl, mixed, semiact Typic (Aquic) Plinthudults.

 fl, mixed, semiact Typic (Aquic) Plinthudults.

59  Pon  Pong Nam Ron  fsil, mixed, semiact Lithic Eutropepts
 fl, mixed, act, shsllow Typic Hapludolls.

 fl, mixed, act, shallow Typic Hapludolls.

60 Ptg  Phan Thong  fsi, mixed, nona Typic Tropaquepts
 fsi, mixed, superact, nona Mollic Endoaquepts

 fsi, mixed, superact, nona Mollic Endoaquepts

60  Pti  Pattani  col, mixed, nona, Sulfidic (Tropic) Fluvaquents
 col, mixed, superact, nona Sulfic Endoaquepts.

 col, mixed, superact, nona Sulfic Endoaquepts.

61  Ptl  Phatthalung  c, kao Plinthic Paleaquults
 f, kao Plinthic Paleaquults.

 f, kao Plinthic Paleaquults.

62  Pto  Phato  lsk, mixed Dystropeptic Orthoxic Tropudults
 lsk, mixed, semiact Typic Hapludults.

 lsk, mixed, semiact Typic Hapludults.

63  Ptu  Pathio  c, kao Typic Paleudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

64  Py  Phatthaya  Typic Quartzipsamments
 coated Typic Quartzipsamments.

 coated Typic Quartzipsamments.
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65  Pym  Phayom Ngam  csk, kao Oxic Plinthaquults

 fl, kao Kandic Plinthaquults.
 fl, kao Kandic Plinthaquults.

66  Ra  Ra-ngae  vf, mixed, a Sulfidic (Tropic) Fluvaquents
 vf, mixed, superact, a Sulfic Endoaquepts.

 vf, mixed, superact, a Sulfic Endoaquepts.

67  Ran  Ranot  vf, mixed Typic Tropaqualfs
 vf, mixed, semiact Typic Endoaqualfs.

 vf, mixed, semiact Typic Endoaqualfs.

68  Rg  Ranong  lsk, mixed, a Lithic Troporthents
 lsk, mixed, semiact, a Lithic Udorthents.

 lsk, mixed, semiact, a Lithic Udorthents.

69  Ro  Rueso  fl, mixed Typic Paleudults
 fsi, mixed, semiact Typic Palehumults.

 fsi, mixed, semiact Typic Palehumults.

70  Ry  Rayong  Typic Quartzipsamments
 uncoated Typic Quartzipsamments.

 uncoated Typic Quartzipsamments.

71  Sak  Sai Khao  sandy, sili, nona Typic Tropaquents
 sili Humaqueptic Psammaquents.

 sili Humaqueptic Psammaquents.

72  Sd  Sadao  col, sili Oxic Dystropepts
 col, kao Typic Kandiudults.

 col, kao Typic Kandiudults.

73  Sh  Sattahip  Typic Quartzipsamments
 coated Typic Quartzipsamments.

 coated Typic Quartzipsamments.

74  Sng  Songkhla  fl, mixed Aeric Paleaquults
 fl, sili, subact Aquic Paleudults.

 fl, sili, subact Aquic Paleudults.

75  Stn  Sathon  lsk, mixed Oxic Plinthaquults
 fl, mixed, semiact Typic Plinthaquults.

 fl, mixed, semiact Typic Plinthaquults.

76  Stu  Satun  c, kao Oxic Plinthaquults
 col/c, kao Kandic Plinthaquults.

 col/c, kao Kandic Plinthaquults.

77  Sw  Sawi  lsk, mixed Typic Paleudults
 lsk, mixed, semiact Typic Paleudults.

 lsk, mixed, semiact Typic Paleudults.

78  Ta  Tak Bai  fsil, mixed, a Typic Tropaquepts
 fsi, mixed, semiact, a Typic Endoaquepts.

 fsi, mixed, semiact, a Typic Endoaquepts.

79  Tac  Tha Chang  lsk, mixed Oxic Plinthudults
 lsk, kao Typic (Kandic) Plinthudults.

 lsk, kao Typic (Kandic) Plinthudults.

80  Td  Trat  c, kao Typic Paleudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

81  Te  Tha Sae  fl, mixed Typic Paleudults
 fl, kao Typic Kandiudults.

 fl, kao Typic Kandiudults.

82  Tg  Thung Wa  col, sili Oxic Dystropepts
 col, sili, subact Typic Paleudults.

 col, sili, subact Typic Paleudults.

83  Ti  Tha Mai  c, kao Typic Haplorthox
 f, kao Typic Hapludox.

 f, kao Typic Hapludox.

84  Tim  Thai Mueang  c, kao Typic Tropudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

85  Tkn  Tha Khun  l, mixed Typic Udifluvents
 col, mixed, superact, a Typic Udifluvents.

 col, mixed, superact, a Typic Udifluvents.

86  Tkt  Takua Thung  fsil, mixed Typic Sulfaquents
 fsi, mixed, superact, a Typic Sulfaquents.

 fsi, mixed, superact, a Typic Sulfaquents.

87  Tng  Trang  c, kao Typic Paleudults
 f, kao Typic Kandiudults.

 f, kao Typic Kandiudults.

88  Ts  Thon Sai  fl, mixed, nona Sulfidic (Tropic) Fluvaquents
 fl, mixed, semiact, a Sulfic Endoaquepts.

 fl, mixed, semiact, a Sulfic Endoaquepts.

89  Tsl  Tha Sala  c, kao Typic Tropaquults
 f, kao Typic Endoaquults.

 f, kao Typic Endoaquults.

90  Tuk  Thung Kai  csk, mixed, nona Aeric Tropaquepts
 csk, mixed, act, nona Aeric Endoaquepts.

 csk, mixed, act, nona Aeric Endoaquepts.

91  Vi  Visai  fl, mixed Oxic Plinthaquults
 fl, mixed, semiact Typic Plinthaquults.

 fl, mixed, semiact Typic Plinthaquults.

92  Wat  Wang Tong  c, kao (Aeric) Oxic Plinthaquults
 f, kao Typic (Aquic) Plinthudults.

 f, kao Typic (Aquic) Plinthudults.

93  Wp  Wan Priang  s, mixed, nona Typic Tropaquents
 sili Typic Psammaquents.

 sili Typic Psammaquents.

94  Ya  Yala  csk, kao Typic Paleudults
 csk, kao Typic Kandiudults.

 csk, kao Typic Kandiudults.

95  Yg  Yi-ngo  lsk, mixed Typic Tropudults
 lsk, mixed, semiact Typic Paleudults.

 lsk, mixed, semiact Typic Paleudults.

96  Yk  Yan Ta Khao  lsk, mixed (Aeric) Oxic Plinthaquults
 lsk, mixed, semiact Typic (Aeric) Plinthaquults.

 lsk, mixed, semiact Typic (Aeric) Plinthaquults.
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หมายเหตุ
act = Active c = Clayey csk = Clayey-Skeletal col = Coarse-Loamy
f = Fine fl = Fine-Loamy fl/csk = Fine-Loamy/Clayey-Skeletal, fsi = Fine-Silty
iso = Isohyperthermic kao = Kaolinitic l = Loamy lsk = Loamy-Skeletal
mont = Montmorillonitic nona = Nonacid semiact = Semiactive sili = Siliceous
smec = Smectitic subact = Subactive superact = Superactive vf = Very-fine
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ภาคผนวก

ภาพหนาตัดชุดดิน



Ao Luek Bang Nara Ban Bueng Bacho Ban Thon

Bueng
Chanang

Sai Buri Chon Buri Chalong Chumphon



Chaiya Chian Yai Fang Daeng Su-ngai
Golok

Hua Hin

Huai Pong Hat Yai Kantang Krabi Khlong Chak



Kab Daeng Kho Hong Khuan
Kalong

Khao Khat Khlong Teng

Khlong  Nok
Krathung

Khok Khain Khok Kloi Ko Yai Khlong Khut



La-ngu Lahan Lamphu La Makham Mai Khao

Munoh Na Thawi Nong Bon Nam Krachai Nong Khla



Na Tham Na Thon Narathiwat O Lam Chiak Pak Chan

Padang
Besar

Phak Kat Phawong Phang-nga Su-ngai Padi



Phuket Pak Khom Pong Nam
Ron

Pattani Phatthalung

Phato Pathio Patthaya Phayom
Ngam

Ra-ngae



Ranot Ranong Rueso Rayong Sai Khao

Sadao Sattahip Songkhla Sathon Satun



Sawi Tak Bai Tha Chang Trat Tha Sae

Thung Wa Tha Mai Thai Mueang Tha Khun Thakua
Thung



Trang Thon Sai Visai Wang Tong Wan Priang

Yi Ngo Yan Ta Khao
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