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การกําหนดลักษณะของชุดดินที่จัดต้ังในภาคกลางของประเทศไทย
จําแนกใหมตามระบบอนุกรมวิธานดิน 2546

(Characterization of Established Soil Series in the Central Plain Region of Thailand)
Reclassified According to Soil Taxonomy 2003

1. บทนํา
เอกสารวิชาการฉบับนี้ไดจัดทําขึ้นเพื่อตองการปรับปรุงแกไขขอมูลและรายละเอียดของชุดดิน  

(soil series) ตางๆ ที่จัดตั้งในประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น ถึงแมวาทางกลุมมาตรฐาน 
กองสํารวจและจําแนกดิน ไดเคยปรับปรุงแกไขเกี่ยวกับลักษณะ สมบัติและการจําแนกของชุดดินตางๆ ที่จัดตั้งใน
ประเทศไทยมาแลวหลายครั้ง แตก็ยังพบวามีขอผิดพลาดอีกหลายประการซึ่งไดรับการทวงติงและเสนอแนะจาก
นักสํารวจดินและนักวิชาการที่นําไปใชประโยชน นอกจากนี้ในแตละครั้งที่จัดทําก็มีวัตถุประสงคแตกตางกันไป
ตามความเหมาะสมและความจําเปนในขณะนั้น จึงทําใหขอมูลและรายละเอียดที่มีอยูในเอกสารแตละฉบับ 
จะเนนเฉพาะเพียงบางดานเทานั้น  ซึ่งอาจไมเหมาะสมกับสภาพปจจุบันที่ตอ งการความสะดวกรวดเร็ว
และสามารถนําไปใชประโยชนไดหลายๆ ดาน สําหรับการจําแนกดินไดใชระบบอนุกรมวิธานดินของประเทศ 
สหรัฐอเมริกาที่ไดจัดพิมพเปนครั้งแรกเมื่อป ค.ศ.1975 (Soil Taxonomy, 1975) เปนบรรทัดฐานในการจําแนก 
ซึ่งระบบอนุกรมวิธานดินนี้ไดมีการปรับปรุงแกไขมาตลอดเนื่องจากในระยะแรกๆ ยังขาดขอมูลและงานวิจัยที่จะ
นํามาสนับสนุนบรรทัดฐานตางๆ ที่ใชเปนขอกําหนดสําหรับการจําแนกดิน ครั้งหลังสุดทางกลุมมาตรฐาน
ไดปรับปรุงแกไข เมื่อ พ.ศ.2542 โดยใชคูมือระบบอนุกรมวิธานดิน ฉบับแกไขครั้งที่ 8 (Keys to Soil Taxonomy, 
Eighth Edition, 1998) เปนบรรทัดฐาน ปจจุบันเปนฉบับแกไขครั้งที่ 9 (Keys to Soil Taxonomy, Ninth Edition, 
2003 ) ซึ่งใชเปนบรรทัดฐานในการจําแนกดินครั้งนี้ ขอกําหนดตางๆ ก็มีการเปลี่ยนแปลงไปตามการศึกษาและ
ผลงานวิจัยที่นํามาสนับสนุน ขอมูลและรายละเอียดของชุดดินตางๆ ก็มีมากขึ้นรวมทั้งมีการจัดตั้งชุดดิน
ขึ้นมาใหมอีกหลายชุดดิน จึงมีความจําเปนที่จะตองจัดทําเอกสารวิชาการฉบับน้ีขึ้นเพื่อใหนักสํารวจดิน
และนักวิชาการดานอื่นๆ นําไปใชไดอยางถูกตอง

คําวา "ชุดดิน" ภาษาอังกฤษใชคําวา "soil series" ซึ่งเปนที่รูจักกันดีของนักวิชาการดานสํารวจ
และจําแนกดิน แตนักวิชาการอีกหลายสาขาอาจจะไมคอยคุนเคยนัก ที่จริงชุดดินก็คือชื่อชั้นของการจําแนก 
(taxonomic classes) ในระบบอนุกรมวิธานดินถือวาเปนขั้นการจําแนกที่ต่ําที่สุด ตอจาก วงศดิน (family) กลุม
ดินยอย (subgroup) กลุมดินใหญ (great group) อันดับยอย (suborder) อันดับ (order) การตั้งชื่อชุดดินจะใช
ชื่อของสถานที่หรือบริเวณที่รูจักกันแพรหลาย สําหรับประเทศไทยใชชื่อของจังหวัด อําเภอ ตําบล หมูบาน หรือ
ชื่อทองถิ่น บางครั้งอาจใชชื่อของแมน้ํา ลําคลอง ก็ได โดยการสํารวจพบดินที่มีลักษณะและสมบัติแตกตาง
จากดินอื่นๆ ที่ไดเคยจัดตั้งไวแลวเปนครั้งแรก และมีอาณาเขตกวางขวาง (ในประเทศไทยใชพื้นที่ 20 ตร.กม.) 
การตั้งชื่อชุดดินควรจะตองใชความระมัดระวังพอสมควร ไมควรตั้งอยางพร่ําเพรื่อเพราะจะเกิดความสับสน
ตอนักสํารวจดิน และการตีความการสํารวจดิน (soil survey interpretation)ได ดังนั้นการจัดตั้งชื่อชุดดินจะตองมี
การศึกษาวิจัยอยางละเอียด โดยเฉพาะขอมูลท่ีไดจากการสํารวจดินในสนาม เชน ลักษณะทางสัณฐานดิน (สีดิน 
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โครงสรางดิน ชั้นดิน การยึดตัวของดิน ฯลฯ) ผลการวิเคราะหดินในหองปฏิบัติการ เชน ทางดานกายภาพ (เนื้อดิน 
ความหนาแนนรวม สภาพใหน้ําซึมผาน ฯลฯ) ทางดานเคมี (อินทรียวัตถุ ความเปนกรดเปนเบสหรือพีเอช ความจุ
ในการแลกเปลี่ยนแคตไอออน ฯลฯ) แรและจุลสัณฐานวิทยา (ชนิดของแร คราบดินเหนียว โครงสราง เฟบริก ฯลฯ) 
และกระบวนการกําเนิดดิน (soil forming processes) มาสนับสนุน

การกาํหนดลกัษณะหรอืชวงลกัษณะ (range of characteristics) ของชดุดนิ จะตองคาํนงึถงึบรรทดัฐาน
ที่ไดกําหนดไวในชั้นการจําแนกที่ระดับสูงกวาชุดดินดวย ลักษณะนั้นๆ จะตองไมซอนหรือเหลื่อมกัน (overlap) กับ
ชั้นการจําแนกในระดับวงศดิน กลุมดินยอย กลุมดินใหญ อันดับยอย และอันดับ ดังนั้นเมื่อมีการเปลี่ยน
บรรทัดฐานที่เปนขอกําหนดในการจําแนกดิน จึงจําเปนตองมีการปรับปรุงแกไขการกําหนดลักษณะของชุดดิน
อยูเสมอ โดยเฉพาะระบบอนุกรมวิธานดินของประเทศสหรัฐอเมริกา ซึ่งประเทศไทยไดนํามาใชในการจําแนกดิน
มีการเปลี่ยนแปลงแกไขอยูตลอดมา

2. วัตถุประสงค
2.1 เพื่อปรับปรุงแกไขขอมูลและรายละเอียดของชุดดิน (soil series) ที่จัดตั้งในภาคกลาง

ของประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น พรอมท้ังจําแนกดินตามระบบอนุกรม-
วิธานดิน พ.ศ.2546

2.2 เพื่อกําหนดลักษณะหรือชวงลักษณะของชุดดินที่จัดตั้งในภาคกลางของประเทศไทย

3. วิธีการศึกษา
3.1 รวบรวมขอมูลของชุดดินตางๆ ที่ไดจัดตั้งไวแลว พรอมทั้งคําบรรยายหนาตัดดินและ

ผลการวิเคราะหดินทั้งในเอกสารวิชาการที่ไดปรับปรุงแกไขไวเดิม และขอมูลท่ีไดมาใหม 
มาทําการศึกษาลักษณะและสมบัติตางๆ ของดินทาง สัณฐานดิน กายภาพ เคมี แร และ
จุลสัณฐานวิทยา ตลอดจนสภาพแวดลอม วัตถุตนกําเนิดดิน สภาพพื้นที่และอื่นๆ ที่ไดบันทึก
ไวในภาคสนาม

3.2 ศึกษาบรรทัดฐานและขอกําหนดตางๆ จากคูมืออนุกรมวิธานดิน พ.ศ. 2541 และ พ.ศ. 2546 
(Keys to Soil Taxonomy, 1998. and 2003)  และนํามาเปรียบเทียบกันถึงการเปลี่ยนแปลง
ขอกาํหนดตางๆ วาจะตองมกีารปรบัปรุงแกไขตรงทีใ่ดบางตามคูมอือนุกรมวธิานดนิ พ.ศ. 2546
ซึ่งถือวาเปนฉบับที่แกไขครั้งหลังสุด

3.3 กําหนดชวงลักษณะของชุดดินตางๆ ที่จัดตั้งใหสอดคลองและถูกตองตามขั้นตอนการจาํแนก
ของคูมอือนกุรมวธิานดนิ พ.ศ. 2546 พรอมทัง้จาํแนกดนิตามระบบอนกุรมวธิานดนิ พ.ศ. 2546 
(2003)

4. ผลการศึกษา
ผลการศึกษาวิจัยไดเสนอเปนรายชื่อชุดดินเรียงตามอักษรภาษาอังกฤษดังตอไปน้ี



3

Proposed by: W. Van der Kevie, 1968
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

AYUTTHAYA SERIES Field Symbol: Ay

Distribution: Occupies large extent in the central part of the Central Plain; mainly in Changwat Phra
Nakhon Si Ayutthaya, Suphan Buri, Pathum Thani and Nakhon Pathom.

Setting: Ayutthaya soils are formed from riverine alluvium mixed with marine sediments under
brackish water influence. They occur in former tidal flats or alluvium plain which grade down
to marine deposits and now free of tidal flooding which have been in cultivation for some time.
Relief is flat. Slopes are about 0-1 %. Elevation ranges from 2-4 m above sea level. The
climate is Tropical Savanna (Köppen ‘Aw’). Annual precipitation ranges from 1,000 mm to
1,400 mm. Mean annual temperature is 27o C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding to depths of between 80 cm to 2 m from river water or rain occurs for about
five months during the rainy season. Sometimes this area flooded by irrigation. The
groundwater level falls to about 150 cm during the peak of the dry season and the soil
cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: The Ayutthaya series is a member of the Very fine, mixed, active,
acid, isohyperthermic, Vertic Endoaquepts. They are very deep strongly acid soils and are
characterized by a gray or thick dark A horizon overlying a pale, brown or gray with mottles
of red, strong brown or yellow mottled B horizon which contains jarosite mottles at some
depth between 100 cm and 150 cm from the surface, overlying a reduced C horizon, with a
high sulphur content. Gypsum crystals occur in the lower A and B horizon, slickensides and
pressure faces founded in the B horizon.

Typifying Pedon: Profile code number is C-6/10

Location: Amphoe Phak Hai Changwat Phra Nakhon Si Ayutthaya.
Sheet Name: Amphoe Phak Hai Sheet No.: 5037 I
Coordinate: 516982 Elevation: 4 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 100 cm Duration: 6 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Banchong and Maitri Date: 11 May, 1970
Revised by: S. Udomsri

Horizon Depth(cm) Description

Apg 0-21 Dark gray (10YR4/1) heavy clay; many fine distinct strong brown
(7.5YR5/8) and prominent yellowish red (5YR5/8) mottles in root
channels and ped faces; moderate medium subangular blocky structure;
firm; few pressure faces; common very fine roots; moderately acid (field
pH 6.0); clear, smooth boundary.

Bssg1 21-45/50 Very dark gray (10YR3/1) heavy clay; many fine prominent red
(2.5YR4/8) and distinct dark brown (7.5YR4/4) mottles; moderate
medium subangular blocky structure breaking to fine block; firm, sticky,
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plastic; common slickensides; few very fine roots; strongly acid (field pH
5.5); clear, wavy boundary.

Bssg2 45/50-90 Light brownish gray (10YR6/2) heavy clay; many fine distinct yellowish
brown (10YR5/8), brownish yellow (10YR6/8), many fine and medium
prominent red (2.5YR4/8) and large spot of very dark gray (10YR3/1);
moderate fine subangular blocky structure; few slickensides; many
pressure faces; few very fine roots; patchy with many fine gypsum
crystals; very strongly acid (field pH 5.0).

Bg 90-145 Light brownish gray (10YR6/2) heavy clay; many fine distinct brownish
yellow (10YR6/8), many fine and medium prominent weak red (7.5R4/4)
and red (10R5/8) mottles; gypsum crystals more than 10% by volume;
very strongly acid (field pH 4.5).

Bjg 145-200 Grayish brown (10YR5/2) nearly ripe clay; many medium distinct reddish
yellow (7.5YR6/8), prominent weak red (7.5R4/4), common medium
distinct pale yellow (2.5Y7/4) mottles; common gypsum; very strongly
acid (field pH 4.5).

BCg 200-230 Grayish brown (10YR5/2) nearly ripe clay; common medium and coarse
distinct brownish yellow (10YR6/8), pale yellow (2.5Y7/4) mottles;
strongly acid (field pH 5.5).

Cg1 230-250 Dark gray (5Y4/1) half ripe clay; moderately acid (field pH 6.0).

Cg2 250-300 Dark gray (5Y4/1) to dark greenish gray (5G4/1) half ripe clay;
moderately alkaline (field pH 8.0).

Type Location: Name of Changwat, Changwat Phra Nakhon Si Ayutthaya

Range of Profile Features:

The A horizon is from 15 cm to 40 cm thick, has 10YR hue, values 4 through l and a chromas of
1 or 2 with clay or silty clay textures. Structure is weak medium to coarse blocky, with weak
granular in the uppermost layer. Field pH values range from 4.5 to 7.0

The B horizon has hues of 10YR or 7.5YR, values of 4 to 6 and chromas of 2 or 1. Structure is
weak prismatic breaking tomoderate or strong, fine blocky. Mottling colour is variable, but
predominantly red in the upper B and brownish yellow and pale yellow (jarosite) in the lower
part, between 100-150 cm, the latter appearing as coatings on pores, root channels and ped
faces. Slickensides and pressure faces founded in the B horizon. Field pH values range from
4.0 to 5.0 and usually decrease with depth.

The C horizon consists of half ripe, very soft clay and has hues of 10YR to 5Y or 5GY, with
values of 4 or 5 and chromas of 2 or less. Field pH values increase with depth.

Similar Soil Series:
Maha Phot series (Ma): has a similar profile, but without gypsum crystals.
Bang Khen series (Bn): has similar features in the upper meter of the solum, however, pH

values are higher throughout and the reduced C horizon has a low sulphur content.
Rangsit series (Rs): has jarosite mottles between 50-100 cm. Gypsum crystals are not found

in the solum and pH values are lower.
Ongkharak series (Ok): has jarosite mottles which occurs within 50 cm of the soil surface.

Gypsum crystals are not found in the solum.
Sena series (se): has jarosite mottles between 50-100 cm.
Bang Len series (Bl): has a thick black A horizon and with out jarosite mottles and red

mottles.

Principal Associated Soils: These include Sena, Bang Khen and Bang Len series. Sena series soils
are consequently more acid from shallow depth. Bang Len series soils are found in close
vicinity to the creeks in the old tidal flats, and Bang Khen series occur in the same area of
Ayutthaya soil series
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ANALYSIS RESULTS  Profile code No. : C-6/10

      (oven dry basis) Soil series : Ayutthaya (Ay)

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 514 0-21 Apg 3.0 30.0 67.0 c c 5.0 4.6 1.2 5.5 223

Pa 515 21-45/50 Bssg1 4.5 26.0 69.5 c c 4.7 4.0 1.0 2.2 113

Pa 516 45/50-90 Bssg2 4.0 33.5 62.5 c c 4.3 3.6 1.3 3.5 94

Pa 517 90-145 Bg 17.5 17.0 65.5 c c 4.2 3.7 0.5 2.6 140

Pa 518 145-200 Bj 4.0 31.0 65.0 c c 4.3 4.1 0.6 2.5 185

Pa 519 200-230 BCg 1.5 31.0 67.5 c c 4.4 4.2 0.6 9.0 217

Pa 520 230-250 Cg1 1.5 35.0 63.5 c c 3.7 3.3 0.6 27.6 250

Pa 521 250-320 Cg2 1.5 33.5 65.0 c c 4.6 4.3 1.3 22.5 392

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 5.0 1.62 0.20 15.80 0.40 0.50 1.10 17.80 15.40 33.20 36.60 54.6 49 54 0.22

21-45/50 4.8 0.41 0.10 12.80 0.60 0.20 2.30 15.90 17.50 33.40 35.70 51.4 45 48 0.46

45/50-90 5.4 0.20 0.03 22.20 0.80 0.20 3.90 27.10 21.40 48.50 28.50 45.6 95 56 0.70

90-145 8.0 0.11 0.04 14.35 0.90 0.30 4.40 19.95 16.50 36.45 26.00 39.7 77 55 1.80

145-200 6.1 0.16 0.04 9.60 1.10 0.40 4.10 15.20 17.90 33.10 31.00 47.7 49 46 0.60

200-230 5.7 0.31 0.06 9.90 1.20 0.40 4.50 16.00 16.80 32.80 30.80 45.6 52 49 0.90

230-250 6.1 1.27 0.09 10.00 1.40 0.50 5.10 17.00 21.10 38.10 33.50 52.8 51 45 1.70

250-320 6.0 1.30 0.10 11.30 1.70 0.70 6.30 20.00 16.20 36.20 35.30 54.3 57 55 1.25
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Proposed by: R.L. Pendleton, 1953
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

BANGKOK SERIES Field Symbol: Bk

Distribution: Occupies large extent in the southern part of the Central Plain and small extent in
Peninsular Thailand.

Setting: Bangkok 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 of tidal flooding which have been in cultivation for some time. Relief is
flat. Slopes are about 0-1 %. Elevation ranges from 2-4 m above sea level. The climate are
both Tropical Savanna (Köppen 'Aw') and Tropical Monsoon (Köppen 'Am'). Annual
precipitation ranges from 1,000 mm to 3,000 mm. Mean annual temperature is 27°C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
Surface flooding by impounded rainwater or river occurs for about four months during the rainy
season between 20-30 cm. Sometimes this area flooded by irrigation. The groundwater level
falls to about 150 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: The Bangkok series is a member of the Very-fine, smectitic,
nonacid, isohyperthermic Vertic Endoaquepts. They are very deep, slightly to moderately
alkaline soils and are characterized by a dark coloured A horizon overlying a paler coloured,
predominantly brown mottled B horizon, overlying a reduced marine clay which is low in
sulphur. Gypsum crystals may occur in the lower A and B horizon, slickensides and
pressure faces founded in the B horizon.

Typifying Pedon: Profile code number is SE-13/2

Location: Ban Khlong Chuat Lat Khao, Amphoe Bang Phli Changwat Samut Prakan.
Sheet Name: Krung Thep Maha Nakhon Sheet No.: 5136 III
Coordinate: 860105 Elevation: 4 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth:- cm Duration: 4 month Frequency: every year
Annual rainfall: 1,496.8 mm Mean temp: 27.8°C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Kevie, Thumrong and Cowie Date: 25 March, 1969
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-12 Very dark gray (10YR3/1) clay; many fine prominent strong brown
(7.5YR5/8) mottles mainly along root channels; weak coarse
subangular blocky structure to massive; very hard; common very fine
roots; moderately acid (field pH 6.0); gradual, smooth boundary.

Apg2 12-30 Black (10YR2/1) to very dark gray (10YR3/1) clay; common fine
prominent strong brown (7.5YR5/8) mottles along root channels and
coarse on ped faces, few coarse, medium yellowish brown (10YR5/8)
mottles; weak coarse angular blocky structure; very firm; slightly acid
(field pH 6.5); gradual, smooth boundary.
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Bssg1 30-48 Mixed very dark gray (10YR3/1), dark gray (5Y4/1), and olive gray
(5Y4/2) clay; many coarse prominent yellowish brown (10YR5/8) mottles;
weak coarse angular blocky structure; firm; few big slickensides; neutral
(field pH 7.0); gradual, smooth boundary.

Bssg2 48-90 Gray (5Y5/1) few very dark gray (10YR3/1) inclusions, clay; many
coarse and medium prominent yellowish brown (10YR5/8), strong
brown (7.5YR5/8) and few coarse distinct very dark brown (10YR2/2)
mottles; moderate coarse angular blocky structure; firm; common big
slickensides; clay coatings in pores; possibly Mn; neutral (field pH 7.0);
gradual, smooth boundary.

Bg 90-130 Gray (5Y5/1) nearly ripe clay; many fine and medium prominent
yellowish brown (10YR5/8), distinct light olive brown (2.5Y5/4), few very
coarse very dark brown (10YR2/2) mottles include small, slightly hard
iron pipes, most of the mottles occur along root channels and few
coarse prominent black mottles; moderate coarse angular blocky
structure; sticky, plastic; neutral (field pH 7.0); gradual, smooth
boundary.

BCg 130-140 Dark gray (5Y4/1) half ripe clay; many prominent yellowish brown
(10YR4/4), distinct olive brown (2.5Y4/4), dark greenish gray (5GY4/1)
mottles mainly along root channels, inside of root channel is still
reduced greenish mottles increase with depth; weak coarse prismatic
breaking to moderate fine angular blocky structure; sticky, plastic;
moderately alkaline (field pH 8.0); gradual boundary.

Cg1 140-200 Dark gray (5Y4/1) nearly unripe clay; many medium distinct dark
greenish gray (5GY4/1) mottles which become greener with depth (near
5G4/1) and few dark olive brown mottles; moderately alkaline (field pH
8.0).

Cg2 200-320 Dark greenish gray (5GY4/1), the matrix color becomes slightly greener
with depth (near 5G4/1) nearly unripe clay; moderately alkaline (field
pH 8.0).

Type Location: Name of Changwat, Krung Thep Maha Nakhon (Bangkok)

Range of Profile Features:

The A horizon is from 15 cm to 40 cm thick, has 10YR hue, values of 2 to 4 or 3 and chromas of
1 or 2 with clay or silty clay textures. Structure is weak to moderate blocky or massive structure.
Field pH values range from 5.5 to 8.0

The B horizon has hues of 10YR, 2.5Y or 5Y, values of 4 through 6 with chromas 1 or 2. Mottles
have browner coloured. Structure is weak prismatic breaking to moderate blocky. Thin fine sand
and silt lenses may occur in the lower B horizon as well as soft, black manganese nodules.
Field pH values range from 6.5 to 8.5 and increase with depth.

The C horizon occurs below 125 cm consists of dark greenish gray, reduced clay or silty clay
which contains thin lenses of fine sand and silt. Shell fragments may also occur and field pH
values range from 7.5 to 8.5.

Similar Soil Series:
Samut Prakan series (Sm): has a similar profile, but although flooded by sea water in

sometimes, the surface horizons are still saline and the reduced marine clay occurs at
shallower depths.

Bang Len series (Bl): has a thick black A horizon and contains gypsum crystals in the lower A
and upper B horizons.

Principal Associated Soils: These include Samut Prakan, Bang Nam Priao, Bang Len, Bang Khen
and Chachoengsao series. Samut Prakan soils occur seaward of the Bangkok series soils,
whereas Bang Nam Priao, Bang Khen and Chachoengsao soils occur  more inland: Bang Len
soils are found in close vicinity to the creeks in the old tidal flats.
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ANALYSIS RESULTS  Profile code No.: SE-13/2

      (oven dry basis) Soil series : Bangkok (Bk)

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-701 0-12 Apg1 1.8 23.7 74.5 c c 5.3 4.1 0.4 4.0 420

P-702 12-30 Apg2 1.0 24.5 74.5 c c 5.9 5.3 1.0 3.1 360

P-703 30-48 Bssg1 1.6 22.4 76.0 c c 6.5 5.9 0.7 6.7 450

P-704 48-90 Bssg2 1.5 26.0 72.5 c c 6.8 6.1 0.7 7.9 525

P-705 90-130 Bg 1.6 24.9 73.5 c c 7.0 6.4 0.2 60.5 540

P-706 130-140 BCg 0.5 31.8 67.7 c c 7.0 6.7 4.0 31.0 755

P-707 140-200 Cg1 1.2 29.1 69.7 c c 7.7 7.3 5.9 63.5 860

P-708 200-320 Cg2 - - - - - - - - 109.5 1,030

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 5.1 1.06 6.90 12.90 1.00 2.90 23.70 15.00 38.70 28.10 37.7 84 61 0.69

12-30 4.9 0.54 7.40 13.10 1.10 3.70 25.30 9.50 34.80 28.90 38.8 88 73 0.34

30-48 4.8 0.22 7.40 13.10 1.10 4.80 26.40 6.70 33.10 29.40 38.7 90 80 0.39

48-90 3.9 0.16 8.00 15.70 1.20 5.80 30.70 6.00 36.70 30.30 41.8 100 84 0.36

90-130 4.4 0.20 9.70 15.80 1.30 7.90 34.70 6.10 40.80 32.00 43.5 100 85 1.30

130-140 4.4 0.68 8.00 17.40 1.80 9.60 36.80 5.70 42.50 28.80 42.5 100 87 1.50

140-200 4.1 1.33 19.10 19.30 2.00 12.20 52.60 6.90 59.50 30.30 43.5 100 88 1.01

200-320 5.0 1.50 20.30 22.20 2.60 17.10 62.20 3.90 66.10 30.80 100 94 2.50
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Proposed by: F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

BANG LEN SERIES Field Symbol: Bl

Distribution: Occupies moderate extent in the Central Plain, mainly in Changwat Nakhon Pathom,
Suphan Buri, Krungthep Maha Nakhon and Phra Nakhon Si Ayutthaya.

Setting: Bang Len 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 of tidal flooding which have been in cultivation for some time.
Relief is flat. Slopes are about 0-1 %. Elevation ranges from 1-4 m above sea level. The
climate is Tropical Savanna (Köppen 'Aw'). Annual precipitation ranges from 1,000 mm to
1,400 mm. Mean annual temperature is 27o C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding by impounded rainwater or river occurs for about six months during the rainy
season between 50-200 cm. Sometimes this area flooded by irrigation. The groundwater
level falls to about 120 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: The Bang Len series is a member of the Fine, smectitic,
isohyperthermic Vertic Endoaquolls.They are deep, slightly acid to moderately alkaline soils
and are characterized by a thick black A horizon overlying a paler coloured, predominantly
yellowish brown mottled B horizon, which in turn overlies a reduced marine clay horizon
which is low in sulphur. Gypsum crystals occur in the lower A and B horizon, slickensides
and pressure faces founded in the B horizon.

Typifying Pedon: Profile code number is SW-53/34

Location: approx. 250 m west of road from Phra Prathon to Ban Bo at about km 11.5, Ban Khong
Klang, Tambon Don Yay Hom, Amphoe Mueang Changwat Nakhon Pathom.

Sheet Name: Amphoe Ban Phaeo Sheet No.: 5036 III
Coordinate: 166160 Elevation: 4 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 50-100 cm Duration: 3-4 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other: crack width 1.5-2 cm at 15 cm depth
Described by: Pramote Hemsrichart Date: 18 March, 1997
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-13 Very dark gray (10YR3/1) clay; common fine distinct strong brown
(7.5YR5/6) mottles along roots; strong medium and coarse subangular
blocky structure; extremely hard, firm, very sticky, very plastic; common
fine and very fine roots; neutral (field pH 7.0); clear, smooth boundary.

Apg2 13-30/38 Black (10YR2/1) clay; few fine prominent light olive brown (2.5Y5/6)
mottles; moderate medium and coarse prismatic breaking to medium
and coarse subangular blocky structure; extremely hard, very firm, very
sticky, very plastic; few fine and very fine roots; common slickensides
and pressure faces; moderately alkaline (field pH 8.0); clear, wavy
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boundary.

Bssg1 30/38-64 Mixed very dark gray (10YR3/1) and grayish brown (10YR5/2) clay;
many medium distinct light olive brown (2.5Y5/6) and few fine distinct
yellowish brown (10YR5/8) mottles; weak coarse prismatic structure,
firm, very sticky, very plastic; many gypsum crystals, many slickensides
and pressure faces; moderately alkaline (field pH 8.0); gradual, smooth
boundary.

Bssg2 64-116 Light brownish gray (10YR6/2) clay; many coarse distinct yellowish
brown (10YR5/6-8) mottles; weak coarse prismatic structure; firm, very
sticky, very plastic; many gypsum crystals, many slickensides and
pressure faces, common soft Fe&Mn concretions, organic clay coated
along crack faces; moderately alkaline (field pH8.0); gradual, smooth
boundary.

Bg1 116-150 Light brownish gray (10YR6/2) clay loam; many medium distinct
yellowish brown (10YR5/8) mottles; weak medium subangular blocky
structure; firm, sticky, plastic; silt coated on crack faces, some iron
pipes, common soft Fe&Mn concretions; moderately alkaline (field pH
8.0); clear, smooth boundary.

Bg2 150-180 Light brownish gray (10YR6/2) fine sandy clay loam to clay loam; many
coarse distinct yellowish brown (10YR5/8) mottles; weak medium
subangular blocky structure; firm, sticky, plastic; many shell fragments,
common soft Fe&Mn concretions; moderately alkaline (field pH 8.0);
clear, smooth boundary.

Cg 180-200 Greenish gray (5GY5/1); clay; some glauconite and mica.

Type Location: Name of Amphoe, Amphoe Bang Len Changwat Nakhon Pathom.

Range of Profile Features:

The A horizon is from 20 cm to 40 cm , thick, has black (10YR2/1) or very dark gray  (10YR3/1)
matrix colours and textures of clay or silty clay. Structure is weak to weak to moderate, coarse
blocky and may be weak granular in the uppermost layer. Field pH ranges from 6.0 to 6.5

The upper B horizon has hues of 7.5YR or 10YR values of 3 to 4 and chromas of 2 or less.
Structure is weak to moderate blocky, prismatic or massive, breaking to blocky . Field pH values
range from 5.0 to 6.5.

The lower B horizon has hues of 10YR, 2.5Y or 5Y, values of 4 to 5 and chromas of 2 or less.
Structure is weak to moderate blocky, prismatic or massive, breaking to blocky. Thin, fine sand
and silt layers may occur in the lower B horizon. Soft, iron-manganese nodules also occur in the
B horizon. Field pH values range from 6.0 to 8.0 increasing with depth.

The C horizon consists of reduced mudclay which may contain lenses of fine sand or silt and
shell fragments. Field pH values continue to increase with depth.

Similar Soil Series:
Bangkok series (Bk): has a lighter coloured A horizon and without gypsum.
Bang Khen series (Bn): has lower pH values and dominant red mottles in the B horizon.

Principal Associated Soils: Bang Len soils are found in association with soils on the former tidal
flats, these include Ayutthaya, Sena, Bangkok, and Bang Khen series soils.
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ANALYSIS RESULTS  Profile code No. : SW-53/34

      (oven dry basis) Soil series : Bang Len (Bl)

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

4011011 0-13 Apg1 5.0 37.3 57.7 0.3 0.1 0.5 1.5 2.6 c c 6.3 5.4 3.3 195

4011102 13-30/38 Apg2 4.6 37.6 57.8 0.2 0.2 0.3 1.7 2.2 c c 7.0 6.2 40.8 195

4011103 30/38-64 Bssg1 18.9 32.9 48.2 1.1 7.4 7.1 3.1 0.2 c c 7.3 6.8 7.2 156

4011104 64-116 Bssg2 18.6 49.9 31.5 1.0 4.4 5.2 3.8 4.2 sicl c 7.2 6.5 11.8 195

4011105 116-150 Bg1 27.8 38.5 33.7 0.2 0.1 2.7 16.5 8.3 cl cl 7.2 6.4 7.1 195

4011106 150-180 Bg2 48.6 22.5 28.9 0.2 0.6 1.5 34.3 12.0 scl fscl 7.8 7.3 - 156

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 4.6 1.69 25.10 10.10 0.50 2.80 38.50 5.10 43.60 34.10 59.1 100 88 38.50

13-30/38 4.7 0.66 25.20 10.90 0.50 3.50 40.10 1.90 42.00 31.60 54.7 100 95 40.10

30/38-64 6.3 0.22 82.70 8.30 0.40 3.70 95.10 1.00 96.10 20.00 41.5 100 99 95.10

64-116 5.9 0.13 71.50 8.30 0.50 4.20 84.50 0.60 85.10 20.20 64.1 100 99 84.50

116-150 3.0 0.09 9.20 7.80 0.50 4.40 21.90 1.10 23.00 15.50 46.0 100 95 21.90

150-180 2.4 0.11 16.20 6.80 0.40 4.50 27.90 0.20 28.10 25.80 89.3 100 99 27.90
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Proposed by: W. Van der Kevie, 1965
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

BAN MI SERIES Field Symbol: Bm

Distribution: Small extent in the Central Plain and in the Central Highlands with limestone nearby

Setting: Ban Mi soils are formed from alluvium which high in montmorillonitic clays. They occur on
alluvial plain or along the boundary between terraces and the recent alluvial plain which have
limestone nearby. Relief is nearly flat with slopes of less than 2 %. Elevation ranges from 4-
20 m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Annual precipitation
ranges from 1,000 mm to 1,400 mm. Mean annual temperature is 27o C.

Drainage and Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
These soils are flooded by impounded rainwater or river to depths of 30-40 cm for three to
four months during the wet season. Sometimes this area flooded by irrigation. However,
these soils also dry out deeply with groundwater level falling below 2 m during the peak of
the dry season when deep wide cracks usually occur.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: The Ban Mi series is a member of the Very-fine, smectitic,
isohyperthermic Ustic Epiaquerts.They are deep, slightly acid to neutral soils and are
characterized by a thick, dark coloured A horizon overlying a slightly paler subsoil containing
predominantly dark yellowish brown mottles and some secondary lime concretions appear in
the lower B horizons. The occurrence of slickensides is characteristic. Cracks are at least 1
cm wide at 50 cm depth.

Typifying Pedon: Profile code number is Code C-4/11

Location: Ban Don Yo, Tambon Ban Mo, Amphoe Ban Mo Changwat Saraburi.
Sheet Name: Amphoe Tha Ruea Sheet No.: 5138 III
Coordinate: 156854 Elevation: 8 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: alluvium plain
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth:- cm Duration:rainy season Frequency: every year
Annual rainfall: 1,211.9 mm Mean temp:28.1 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Kevie, Banchong and Maitri Date: 12 May, 1970
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-10 Dark gray (10YR4/1) heavy clay; many fine prominent yellowish red
(5YR5/8) mottles as coatings along root channels and on ped faces;
strong fine angular blocky structure, granular in upper 2 cm; hard; many
very fine tubular pores; common very fine roots; strongly acid (field pH
5.5); clear, wavy boundary.

Apg2 10-26 Dark gray (10YR4/1) heavy clay; many fine and medium prominent
yellowish red (5YR5/8) mottles as coatings along root channels and on
ped faces; moderate coarse angular blocky structure breaking to small
blocks; firm; common pressure faces; common very fine tubular and
very fine and fine interstitial pores; common very fine roots; slightly acid
(field pH 6.5); clear, smooth boundary.
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Bssg1 26-70 Dark gray (10YR4/1) heavy clay; many medium and coarse distinct
dark yellowish brown (10YR4/4) mottles; weak to moderate coarse
angular blocky structure; many pressure faces and common
intersecting slickensides; many very fine interstitial and few very fine
tubular pores; common fine manganese nodules; common fine and
very fine roots; neutral (field pH 7.0); gradual, smooth boundary.

Bssg2 70-160 Dark gray (5Y4/1) heavy clay; many fine and medium distinct brown
(10YR4/3) mottles; weak to moderate medium angular blocky structure;
firm; many intersecting slickensides; common very fine interstitial pores;
common fine manganese nodules and secondary lime concretions in
the deeper part; moderately alkaline (field pH 8.0).

Ck 160-250 Brown (10YR4/3) clay; common medium distinct dark brown (7.5YR4/4)
mottles common fine manganese nodules and fine calcite crystals;
moderately alkaline (field pH 8.0).

Type Location: Name of Amphoe, Amphoe Ban Mi Changwat Lop Buri.

Range of Profile Features:
The A horizon is from 20 cm to 40 cm thick, has very dark gray to dark gray (10YR 3-4/1) and
has a strong fine blocky structure becoming granular in the uppermost layer. Field pH ranges
from 5.5 to 6.5.

The upper B horizon has hues of 7.5YR or 10YR values of 3 to 4 and chromas of 2 or less.
Structure is weak to moderate blocky, prismatic or massive, breaking to blocky . Field pH values
range from 5.0 to 6.5.

The B horizons has matrix colours are dark gray becoming gray in the deeper layers. Hues
range from 10YR to 5Y. which contains brownish yellow and yellowish brown mottles. Field and
pH values range from 6.5 to 7.0 in the upper B horizon; but below approximately 1 m pH values
may increase to 8.0. Lime concretions, when found, are restricted to the deeper layers below
approximately 1 m from the soil surface.

Similar Soil Series:
Wathana series (Wa): is derived from basalt, limestone and andesite and dries out for longer

periods
Chong Khae series (Ck): has lower values and pH and characteristic fine red mottles.
Lop Buri series (Lb): has well drained soils.

Principal Associated Soils: These include Lop Buri series soils which occupy higher positions and
are better drained, and Chong Khae series soils which occupy similar positions on the lower
parts of the plains.
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ANALYSIS RESULTS  Profile code No. : C-4/11

      (oven dry basis) Soil Series: Ban Mi (Bm)

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 -494 0-10 Apg1 3.0 29.0 68.0 c c 5.4 3.9 1.8 7.1 286

Pa -495 10-26 Apg2 2.0 29.0 69.0 c c 5.4 3.6 1.9 5.5 193

Pa -496 26-70 Bssg1 1.5 26.0 72.5 c c 7.0 4.9 1.8 4.3 131

Pa -497 70-160 Bssg2 6.0 21.5 72.5 c c 8.3 6.6 5.5 9.1 119

Pa -498 160-250 Ck 9.5 25.5 65.0 c c 7.9 7.2 5.1 15.8 113

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 6.6 1.38 0.21 27.30 0.50 0.70 0.70 29.20 17.20 46.40 50.00 73.5 58 63 0.07

10-26 6.8 0.77 0.15 29.80 0.50 0.40 0.90 31.60 14.20 45.80 49.70 72.0 64 69 0.05

26-70 8.0 0.35 0.08 35.90 0.50 0.30 1.30 38.00 8.50 46.50 51.80 71.4 73 82 0.03

70-160 8.1 0.22 0.06 45.70 0.70 3.20 3.60 53.20 4.30 57.50 53.30 73.5 100 93 0.09

160-250 7.9 0.13 0.05 80.60 0.90 0.20 9.50 91.20 2.90 94.10 46.80 72.0 100 97 1.00
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Proposed by: F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

BANG KHEN SERIES Field Symbol: Bn

Distribution: Occupies moderate extent in the Central Plain, mainly in Changwat Nakhon Pathom,
Nonthaburi and Krungthep Maha Nakhon.

Setting: Bangk Khen 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 of tidal flooding which have been in cultivation for some
time. Relief is flat. Slopes are about 0-1%. Elevation ranges from 2-4 m above sea level. The
climate is Tropical Savanna (Köppen ‘Aw’). Annual precipitation ranges from 1,000 mm to
1,400 mm Mean annual temperature is 27°C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding to depths of up to 50 cm by river or rainwater for three to four months during
the rainy season. Sometimes this area flooded by irrigation. The groundwater level falls to
about 150 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: The Bang Khen series is a member of the Fine, mixed, active,acid,
isohyperthermic Vertic Endoaquepts. They are very deep, slightly to moderately acid soils
and are characterized by a dark coloured A horizon overlying a paler coloured B horizon
with dominant red mottles in the lower layers. The B horizon overlies a reduced marine clay
which is low in sulphur. Gypsum crystals occur in the lower A and upper B horizons.
slickensides and pressure faces founded in the B horizon.

Typifying Pedon: Profile code number is SW-53/35

Location: 750 m right of road from the irrigation road (Ban Don Samsip to Ban Nong Plong), Ban
Don Samsip, Tambon Bang Pla, Amphoe Bang Len Changwat Nakhon Pathom.

Sheet Name: Changwat Nakhon Pathom Sheet No.: 5036 IV
Coordinate: 271418 Elevation: 4 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 30-40 cm Duration: 3-4 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Described by: Satira Udomsri Date:23 April, 1998
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-20 Mixed gray (10YR5/1), dark gray (2.5YN4/0) clay; many fine and
medium distinct yellowish brown (10YR5/6) mottles; strong medium and
coarse angular blocky structure partly to massive; very friable, very
sticky, very plastic; many very fine and common fine roots; slightly acid
(field pH 6.5); clear, smooth boundary.

BAg 20-32/36 Gray (10YR5/1) clay; common fine distinct brownish yellow (10YR6/8)
and few fine prominent weak red (10R4/4) mottles; strong medium and
coarse subangular blocky structure partly to massive; friable, very
sticky, very plastic; common very fine and fine roots; slightly acid (field
pH 6.5); clear, wavy boundary.
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Bssg1 32/36-60 Gray (10YR6/1) clay; few fine distinct brownish yellow (10YR6/8) and
common fine prominent weak red (10R4/4) mottles; strong fine and
medium subangular blocky structure partly to massive; friable, very
sticky, very plastic; common very fine and few fine roots; many
slickensides and pressure faces, some organic clay coatings along
cracks and on ped faces; slightly acid (field pH 6.5); clear, smooth
boundary.

Bssg2 60-82 Light brownish gray (10YR6/2); clay; many fine and medium distinct
strong brown (7.5YR5/8) and common fine prominent red (10R4/6)
mottles; strong fine and medium subangular blocky structure partly to
massive; friable, very sticky, very plastic; few very fine roots; many
slickensides and pressure faces, some organic clay coatings along
cracks and on ped faces, common fine gypsum crystals; slightly acid
(field pH 6.5); clear, smooth boundary.

Bg1 82-110/115 Light gray (10YR7/1) clay; common fine and medium distinct yellowish
brown (10YR5/6) mottles; strong fine and medium subangular blocky
structure partly to massive; friable, very sticky, very plastic; common
pressure faces, some organic clay coatings along cracks and on ped
faces, many fine gypsum crystals, common soft Fe&Mn concretions;
slightly acid (field pH 6.5); clear, wavy boundary.

Bg2 110/115-153 Light gray (10YR7/1) clay; many fine and medium prominent strong
brown (7.5YR4/6), common fine distinct yellow (10YR7/8) and
prominent red (10R4/6) mottles; strong medium and coarse angular
blocky structure partly to massive; friable, very sticky, very plastic;
common pressure faces, common soft Fe&Mn concretions; slightly acid
(field pH 6.5); clear, smooth boundary.

Bg3 153-200+ Light gray (10YR7/1) clay; many medium prominent strong brown
(7.5YR4/6), common fine distinct yellow (10YR7/8) mottles; strong
medium and coarse angular blocky structure partly to massive; very
sticky, very plastic; common pressure faces, many soft Fe&Mn
concretions, some iron pipes; neutral (field pH 7.0).

Type Location: Name of Amphoe, Amphoe Bang Khen Changwat Krung Thep Maha Nakhon (Bangkok)

Range of Profile Features:
The A horizon is from 15 cm to 30 cm thick, has 10YR hue, values of 4 or less and chromas of 2
or 1 with clay or silty clay textures. Structure is moderate blocky and field pH values range from
5.5 to 7.0.

The upper B horizon has hue of 10YR, values of 4 to 6 and chromas of 2 or less. Structure is
weak to moderate blocky, prismatic or massive, breaking to blocky . Field pH values range from
5.0 to 6.5.

The lower B horizon has hues of 10YR, 2.5Y or 5Y, values of 5 to 7 and chromas of 2 or less.
Structure is weak to moderate blocky, prismatic or massive, breaking to blocky. Field pH values
range from 6.5 to 8.0

The C horizon consists of a soft reduced dark greenish gray clay. Field pH values range from
7.0 to 8.0, increasing with depth.

Similar Soil Series:
Bangkok series (Bk): has higher pH values and without red mottles and gypsum.
Ayutthaya series (Ay): has an acid jarosite layer below 100 cm of the surface with pH values

of 4.5 or less in the B horizon
Chachoengsao series (Cc): has a similar profile, but higher pH values and without gypsum.
Bang Len series (Bl): has dark coloured thickner, higher pH values and without red mottles.

Principal Associated Soils: Bang Khen soils are found in association with Bangkok and Bang Len
series soils on the former tidal flats.
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ANALYSIS RESULTS  Profile code No. : SW-53/35

      (oven dry basis) Soil series : Bang Khen (Bn)

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

416418 0-20 Apg 0.8 33.8 65.4 - - - - 0.8 c c 5.0 4.6 37.4 195

416419 20-32/36 BAg 0.5 32.2 67.3 - - - - 0.5 c c 5.1 4.5 2.1 195

416420 32/36-60 Bssg1 0.7 34.9 64.4 - - - - 0.7 c c 5.0 4.4 1.2 195

416421 60-82 Bssg2 1.3 40.6 58.1 - - - - 1.3 sic c 5.1 4.4 1.0 156

416422 82-110/115 Bwg1 5.6 49.2 45.2 0.5 1.2 2.4 1.1 0.4 sic c 4.9 4.3 1.7 156

416423 110/115-153 Bwg2 1.4 33.9 64.7 - - - - 1.4 c c 4.9 4.3 2.3 234

416424 153-200 Bwg3 2.3 41.6 56.1 - 0.2 0.3 0.8 1.0 sic c 5.8 5.2 7.8 273

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 3.9 2.46 0.21 15.30 9.40 0.50 4.10 29.30 10.40 39.70 29.40 45.0 100 74 29.30 0.03

20-32/36 3.7 0.51 0.06 10.40 8.90 0.50 3.20 23.00 9.60 32.60 26.90 40.0 86 71 23.10 0.06

32/36-60 3.2 0.36 0.05 9.20 9.50 0.50 3.90 23.10 8.20 31.30 24.30 37.7 95 74 23.20 0.07

60-82 3.7 0.03 0.04 64.90 9.90 0.40 4.60 79.80 6.50 86.30 24.20 41.7 100 92 79.90 0.05

82-110/115 3.6 0.06 0.02 72.10 8.80 0.40 5.90 87.20 5.00 92.20 20.00 44.2 100 95 87.30 0.06

10/115-15 4.4 0.14 0.03 15.50 7.20 0.60 8.20 31.50 5.40 36.90 24.40 37.7 100 85 31.60 0.06

153-200 3.6 0.17 0.03 6.90 11.80 0.70 7.30 26.70 3.40 30.10 22.30 39.8 100 89 26.70 0.00
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Proposed by: W. Van der Kevie, 1968
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

BANG NAM PRIAO SERIES Field Symbol: Bp

Distribution: Occupies moderate extent in the southern part of the Central Plain and small extent in
Peninsular Thailand.

Setting:  Bang Nam Priao 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 of tidal flooding which have been in cultivation for some
time.. Relief is flat. Slopes are about 0-1 %. Elevation ranges from 2-4 m above sea level.
The climate are both Tropical Savanna (Köppen 'Aw') and Tropical Monsoon (Köppen 'Am').
Annual precipitation ranges from 1,000 mm to 3,000 mm. Mean annual temperature is 27 °C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
Surface flooding to depths from 20-40 cm from river or rainwater and occurs for about five
months during the rainy season. Sometimes this area flooded by irrigation.  The groundwater
level falls to about 120 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Bang Nam Priao series is a member of the Very-fine, mixed, active,
acid, isohyperthermic Vertic Endoaquepts. They are very deep, strongly acid clay soils and
are characterized by a dark gray or very dark gray clay A horizon, overlying a grayish brown B
horizon which in turn overlies a reduced greenish gray clay. Strong brown and brownish
mottles or yellowish red or red in sometimes occur in B horizon. Few to moderate straw
yellow (jarosite) mottles may occur as coatings on ped faces in the B horizon. Reaction is very
strongly acid to medium acid in the A horizon, extremely acid to strongly acid in the B horizon
and neutral to mildly alkaline in the C horizon.

Typifying Pedon: Profile code number is C-10/3

Location: Ban Khlong Sam Bung Yai, Khet Min Buri, Bangkok Metropolitan.
Sheet Name: Khet Nong Chok Sheet No.: 5136 I
Coordinate: 935273 Elevation: 2 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth:- cm Duration: 5 month Frequency: every year
Annual rainfall: 1,244.2 mm Mean temp: 27.9 °C Climate type:Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by:Van der Kevie and Chalaeo Changprai Date:27 May, 1969
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-23 Mixed dark gray (10YR4/1) and very dark gray (10YR3/1) clay;
common fine distinct strong brown (7.5YR5/8) mottles; moderate
medium angular blocky structure: hard; common fine roots; moderately
acid (field pH 6.0); clear, smooth boundary.

ABg 23-54 Dark gray (10YR4/1) and very dark gray (10YR3/1) with large
inclusions of very dark grayish brown (10YR3/2) clay; common fine
distinct strong brown (7.5YR5/8) mottles; weak prismatic breaking to
subangular blocky structure: very firm; common very fine roots; strongly
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acid (field pH 5.5); clear, wavy boundary.

Bg1 54-96 Grayish brown (10YR5/2) clay; many medium and coarse distinct
strong brown (7.5YR5/8), brownish yellow (10YR6/8) and common fine
straw yellow mottles mainly on ped faces; weak prismatic breaking to
subangular blocky structure; very firm; thick continuous humus clay
coatings in vertical pores; some large black spots of A material; few
very fine roots; few iron pipes; extremely acid (field pH 4.0); clear, wavy
boundary.

Bg2 96-114 Grayish brown (10YR5/2) clay; common medium prominent yellowish
red (5YR4/6) and yellowish brown (10YR5/6) mottles, the latter in
vertical pores; moderate medium prismatic structure: sticky, plastic;
thick continuous clay coatings in vertical pores; some thin sand layers;
very few very fine roots; slightly acid (field pH 6.5); clear, smooth
boundary.

BCg 114-160 Grayish brown (10YR5/2) clay; common coarse distinct slightly hard
light olive brown (2.5YR5/4) mottles and dark reddish brown (5YR3/3)
coatings in root channels; weak coarse subangular blocky structure:
sticky, plastic; neutral (field pH 7.0); gradual, smooth boundary.

Cg1 160-200 Dark greenish gray (5GY4/1) clay; common medium faint grayish green
(5G4/2), few reddish brown and common slightly hard dark reddish
brown (5YR3/3) mottles in pores and on ped faces; weak medium
prismatic breaking to medium angular blocky structure: sticky, plastic;
thick hard iron coatings in medium pores; moderately alkaline (field pH
8.0).

Cg2 200-280 Dark greenish gray (5GY4/1); completely reduced clay.

Type Location: Name of Amphoe, Amphoe Bang Nam Priao, Changwat Chachoengsao

Range of Profile Features:

The A horizon is from 15 to 30 cm thick, has 10YR hue, values of 3 or 4 and chromas of 2 or 1.
Structure is weak prismatic, blocky or massive  breaking to moderate medium blocky. Field pH
values range from 4.5 to 6.0.

The B horizon has 10YR and 7.5YR hues, value of 5 to 6 and chromas of 2 or 1. Structure is
moderate prismatic or blocky. Field pH values range from 4.0 to 6.0, if straw yellow mottles
(jarosite) are not present the pH must be 5.5 or lower.

The C horizon is a reduced dark greenish gray clay and has field pH values which range from
7.0 to 8.0.

Similar Soil Series:
Bangkok series (Bk): has pH values about 7.0-8.0 throughout profile
Bangkhen series (Bn): has gypsum in B horizon and pH values about 5.5-6.5 throughout

profile
Rangsit series (Rs): straw yellow mottles (jarosite) occur between 50-100 cm from the soil

surface together with red mottles in the upper B horizon, also pH values are 4.5 or less in
the B horizon.

Ayutthaya series (Ay): has an acid layer (jarosite) below 100 cm with pH values of 4.5 or less
and the B horizon overlies a dark gray reduced clay which is high in sulphur.

Ongkharak series (Ok): has straw yellow mottles (jarosite) within 50 cm of the soil surface and
pH values of 4.0 or less.

Principal Associated Soils: These include the nonacid Bangkok and Bang Khen series which occur
adjacent to Bang Nam Priao series soils on the former tidal flats.



20

ANALYSIS RESULTS  Profile code No. C-10/3

      (oven dry basis) Soil series : Bang Nam Priao (Bp)

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-1112 0-23 Apg 2.4 43.6 54.0 sic c 4.2 3.7 1.3 6.4 338

P-1113 23-54 ABg 2.7 35.8 61.5 c c 4.2 3.5 1.2 2.9 253

P-1114 54-96 Bssg1 13.7 26.8 59.5 c c 4.0 3.6 1.3 3.2 238

P-1115 96-114 Bssg2 2.3 39.2 58.5 c c 4.5 3.7 1.7 2.8 295

P-1116 114-160 BCg 1.1 33.9 65.0 c c 5.2 4.5 1.4 4.6 410

P-1117 160-200 Cg1 7.2 43.3 49.5 sic c 2.8 2.5 0.9 12.2 125

P-1118 200-280 Cg2 8.3 37.2 54.5 c c 3.4 3.0 2.0 44.2 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

0-23 6.0 1.36 0.24 7.60 10.90 0.80 1.70 21.00 22.10 43.10 29.40 54.4 71 49 0.08

23-54 5.3 0.51 0.13 5.30 10.10 0.60 1.70 17.70 18.00 35.70 25.50 41.5 69 50 0.07

54-96 6.0 0.44 0.09 5.40 11.80 0.60 2.30 20.10 21.70 41.80 24.30 40.8 83 48 0.09

96-114 5.6 0.38 0.07 6.50 14.30 0.70 2.70 24.20 14.60 38.80 29.50 50.4 82 62 0.07

114-160 6.3 0.56 0.09 7.90 17.00 0.90 4.00 29.80 12.90 42.70 33.70 51.8 88 70 0.10

160-200 8.8 0.88 0.13 9.60 22.40 0.30 4.80 37.10 23.20 60.30 30.60 61.8 100 62 0.12

200-280 8.9 1.19 0.14 21.50 28.60 0.50 7.90 58.50 27.80 86.30 36.50 67.0 100 68 0.12
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Proposed by: W. Van der Kevie, 1971
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

BANG PAKONG SERIES Field Symbol: Bpg

Distribution: Occupies small extent in the southeast Central Plain, Southeast Coastal region and
moderate extent along the west coast of Peninsular Thailand.

Setting: Bang Pakong soils are formed from marine sediments and occur in tidal swamps. Relief is
flat. Slopes are about 0-1 %. Elevation is 1 m or less above sea level. The climate are both
Tropical Savanna (Köppen 'Aw') and Tropical Monsoon (Koppen 'Am'). Annual precipitation
ranges from 1,000 mm to 3,000 mm Mean annual temperature is 27o C.

Drainage, Permeability and Surface Runoff: Very poorly drained. Runoff and permeability are slow.
Groundwater level remains at or near the surface throughout the year and the soil are
regularly flooded by sea water.

Vegetation and Land Use: Mangrove forest is the characteristic vegetation. The soils are not
cultivated, but the wood is used for making charcoal and fish ponds are constructed.

Characteristic Profile Features: Bang Pakong series is a member of Fine, mixed, acid,
isohyperthermic Typic Sulfaquents.They are deep soils with characterized by a brown to
very dark gray clay A horizon overlying a dark gray reduced clay C horizon. Brown,
yellowish red and gray mottles occur in the A horizon. The soil has n-values higher than 0.7
in all horizons. Reaction is mildly to moderately alkaline when the soil is in reduced
condition, but on oxidation becomes extremely acid due to the high sulphur content.

Typifying Pedon: Profile code number is SE-13/0

Location: Bang Pakong Soil Conservation Station, Ban Khong Dan, Amphoe Bang Bo Changwat Samut Prakan.
Sheet Name: Amphoe Bang Bo Sheet No.: 5136 II
Coordinate: 980950 Elevation: 1 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: active tidal flats
Parent material: recent marine sediments
Drainage: very poorly drained Permeability: slow
Runoff: slow Ground water depth: near surfaces
Flooding depth:- cm Duration: through the year Frequency:
Annual rainfall: 1,314.6 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: Mangrove Forest, Rhizophora
Other: Electric conductivity of the surfaces water was 42.24 dsm-1 and many crab holes were observed
Described by: Date:-
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ag 0-5 Brown (7.5YR4/2) nearly ripe clay; many coarse dark gray mottles;
mildly alkaline (field pH 7.5).

ACg 5-30 Dark gray (10YR4/1) half ripe clay; few fine distinct brown mottles along
root channels;  many fine roots; moderately alkaline (field pH 8.0).

Cg1 30-100 Dark gray (5Y4/1) nearly unripe clay; many fine fibrous and few coarse
roots, partly decomposed roots; strongly alkaline (field pH 8.5).

Cg2 100-160+ Dark greenish gray (5GY4/1) and dark gray (5Y4/1); nearly unripe clay;
strongly alkaline (field pH 8.5).

(Pedon No. 5 published in the tour guide for the Second International Symposium on Acid
Sulphate Soils in Thailand 1981).
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Type Location: Name of Amphoe, Amphoe Bang Pakong Changwat Samut Prakan

Range of Profile Features:

The A horizon is from 5 to 40 cm thick, has 10YR and 7.5YR hues, values of 4 or 3 and
chromas of 3 or less. Structure is weak medium blocky or massive. Field pH values range from
5.0 to 8.0.

The C horizon is usually dark gray (5Y 4/1), but may be dark greenish gray (5GY 4/1). Structure
may be weak coarse blocky in the upper part of the C horizon, but become nearly unripe or
unripe with depth. Layers of undecomposed organic material may occur in the deeper subsoil.
Field pH values range from 7.0 to 8.0.

Similar Soil Series:
Tha Chin series (Tc): has a similar profile, but has a relatively low sulphur content and is not

potentially acid, that is, reaction does not become extremely acid on oxidation.
Thakua Thung series (Tkt): has a similar profile, but has a fine-silty family.

Principal Associated Soils: These include Tha Chin series which occur in association with Bang
Pakong series in tidal swamps, and Samut Prakan and Cha-am series which occur more
inland on former tidal flats and are seldom flooded by sea water.

Remarks: Although very similar in appearance to Tha Chin series in the field, identification of Bang
Pakong series is very important in survey as their potential acidity make them unsuited for
reclamation; unlike the Tha Chin series. To aid identification, samples should be taken and
reaction tested after oxidation has taken place.
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ANALYSIS RESULTS  Profile code No. : SE-13/0

      (oven dry basis) Soil series : Bang Pakong (Bpg)

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 885 5-100 Cg1 3.0 42.0 55.0 sic c 3.5 3.5 77.0 1,370

P 886 100-160 Cg2 1.0 25.0 74.0 c c 6.8 6.8 95.0 1,720

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

5-100 2.64 0.10 8.00 27.80 2.40 51.60 89.80 20.90 110.70 32.30 58.7 100 81 40.00

100-160 2.49 0.13 10.60 27.00 3.70 52.40 93.70 5.30 99.00 32.80 44.3 100 95 35.00
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Proposed by: F.R. Moormann, 1962
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

BANG PHAE SERIES               Field Symbol: Bph

Distribution: Occupies small extent in the southwestern part of the Central Plain

Setting: Bang Phae 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 flat. Slopes are nearly flat, about 0-1%. Elevation ranges from 4-7 m above sea level.
The climate is Tropical Savanna (Köppen 'Aw'). Annual precipitation ranges from 900 mm to
1,400 mm. Mean annual temperature is 27°C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
These soils are flooded to depths of up to 30 cm for four to five months from river or rainwater
during the rainy season. Sometimes this area flooded by irrigation. The soil remains wet for
longer than five months. Groundwater level falls below 150 cm during the peak of the dry
season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Bang Phae Series is a member of the Fine-silty, mixed, active,
isohyperthermic Typic Endoaquolls. They are very deep soils, neutral to moderately alkaline
soils and are characterized by dark coloured A horizon overlying a pale coloured B horizon
which contains brownish yellow and yellowish brown mottles. Textures are clay or silty clay
gradually changing to silty clay loam, loam or fine sandy loam between 50-100 cm of the soil
surface. Soft manganese nodules and gypsum crystals are present in the B horizon.

Typifying Pedon: Profile code number is SW-52/149

Location: East of Klong Sam Si Wang about 150 m and far from junction of Ban Hua Pho-Pho Hak
500 m, Ban Pho Hak, Tambon Pho Hak, Amphoe Bang Phae Changwat Ratchaburi.

Sheet Name: Amphoe Ban Phaeo Sheet No.: 5036 III
Coordinate: 098081 Elevation: 3 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 50-100 cm Duration: 3-4 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: Paddy field
Other:
Described by: Pramote Hemsrichart Date: 25 March, 1997
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-20 Black to very dark gray (10YR2-3/1) clay; many fine distinct brown to
strong brown (7.5YR4/4-6) mottles along roots; moderate coarse
prismatic breaking to medium and coarse subangular blocky structure;
extremely hard, firm, very sticky, very plastic; many very fine and
common fine roots; many gypsum crystals; moderately alkaline (field
pH 8.0); clear, smooth boundary.

Bssg 20-40 Mixed very dark gray (10YR3/1) and dark gray (10YR4/1) clay; many
coarse distinct brownish yellow (10YR6/8) and common medium
distinct yellowish brown (10YR5/6) mottles; moderate coarse prismatic
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breaking to coarse and medium angular blocky structure; firm, very
sticky, very plastic; few very fine roots; many gypsum crystals, some
slickensides, organic clay coated on ped faces and crack surfaces;
moderately alkaline (field pH 8.0); clear, smooth boundary.

 Bg1 40-63 Mixed light brownish gray (10YR6/2) and grayish brown (10YR5/2) clay;
many coarse distinct brownish yellow (10YR6/8) mottles; weak coarse
prismatic breaking to medium and coarse angular blocky structure; firm,
sticky, very plastic; many organic clay, color is dark grayish brown
(10YR4/2), coated on crack surfaces; few very fine roots; many gypsum
crystals; moderately alkaline (field pH 8.0); clear, smooth boundary.

Bg2 63-105 Mixed gray (10YR6/1) and light brownish gray (10YR6/2) silty clay
loam; many coarse distinct yellowish brown (10YR5/6) mottles and
some spot of black (10YR2/1); weak medium and coarse subangular
blocky structure; friable, sticky, very plastic; few very fine roots;
common organic clay coated on ped faces, common iron pipes, some
mica flakes; moderately alkaline (field pH 8.0); gradual, smooth
boundary

Bg3 105-170+ Gray to light gray (5Y6/1) many coarse prominent strong brown
(7.5YR5/6) mottles; sandy clay loam; sticky, plastic; many mica flakes;
moderately alkaline (field pH 8.0).

Type Location: Name of Amphoe, Amphoe Bang Phae Changwat Ratchaburi.

Range of Profile Features:
The A horizon is from 20 to 30 cm thick, has 10YR hue, values of 3 or less and a chromas of 2
or 1. Structure is moderate blocky but may be granular in the uppermost layer. Gypsum crystals
may occur in the lower part of the A horizon. Field pH values range from 6.5 to 8.0.

The upper B horizon has hues of 10YR, values of 5 or 6 and chromas of 2 or 1. Texture is silty
clay or clay. Structure is moderate blocky. Field pH ranges from 6.5 to 8.0

The lower B horizon has hues of 10YR, 2.5Y or 5Y, values of 5 or 6 and chromas of 2 or 1.
Texture is silty clay loam, loam, sandy clay loam or sandy loam with becoming coarser with
depth. Shell fragments and lime concretions may be present. Field pH ranges from 6.5 to 8.0
and increase with depth.

The C horizon is deep, usually below 150 cm from the soil surface and consists of a fine sandy
loam with greenish gray colours and may contain shell fragments and lime, concretions. Field
pH values are 8.0 or more.

Similar Soil Series:
Bang Len series (Bl): has clay textures to a depth of at least 1 meter from the soil surface.
Phan Thong series (Ptg): has thin dark surface with texture in A or upper B is loam or silt

loam and without gypsum.

Principal Associated Soils: Bang Phae soils are found in association with Bang Len and Pan Thong
series soils on the former tidal flats.
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ANALYSIS RESULTS  Profile code No. : SW-52/149

      (oven dry basis) Soil series : Bang Phae (Bph)

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

4011106 0-20 Apg 9.6 47.8 42.6 0.2 0.0 0.2 2.2 7.0 sic c 7.2 6.7 7.1 156

4011107 20-40 Bssg 22.8 52.3 24.9 1.0 6.8 5.4 3.7 5.9 sil c 7.5 7.0 3.6 156

4011108 40-63 Bg1 18.1 51.6 30.3 2.0 3.7 3.2 2.6 6.6 sicl c 7.7 7.1 2.2 156

4011109 63-105 Bg2 27.7 47.1 25.2 0.4 0.5 0.9 2.4 23.5 l sicl 7.6 7.0 5.9 156

4011010 105-170+ Bg3 50.5 29.3 20.2 0.1 0.6 9.5 29.2 11.1 l scl 7.7 7.2 - 117

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 3.6 0.82 36.00 7.90 0.40 2.20 46.50 1.90 48.40 22.10 51.9 100 96 46.50

20-40 5.2 0.22 58.30 6.70 0.40 2.20 67.60 0.00 67.60 12.80 51.4 100 100 67.60

40-63 9.0 0.12 51.70 7.10 0.40 2.40 61.60 0.00 61.60 12.30 40.6 100 100 61.60

63-105 2.4 0.05 14.30 6.40 0.40 2.60 23.70 0.20 23.90 12.80 50.8 100 99 23.70

105-170+ 2.0 0.08 9.10 5.20 0.30 2.00 16.60 0.20 16.80 10.10 50.0 100 99 16.60
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Proposed by: F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

CHA-AM SERIES Field Symbol: Ca

Distribution: Occupies moderate extent in the southeastern part of the Central Plain and Changwat
Chanthaburi, South East Thailand. Small extent in Peninsular Thailand.

Setting:  Cha-am soils are formed from marine sediments mixed with riverine alluvium under brackish
water influence and occur on the fringes of tidal flats which are sometimes flooded by sea
water. Relief is flat. Slopes are about 0-1%. Elevation ranges from 1-5 m above sea level.
The climate are both Tropical Savanna (Köppen 'Aw') and Tropical Monsoon (Koppen 'Am').
Annual precipitation ranges from 1,000 mm to 3,000 mm. Mean annual temperature is 27°C.

Drainage, Permeability and Surface Runoff: poorly drained. Runoff and permeability are slow.
These soils are flooded by impounded rainwater to depths of 20-30 cm during the wet
season if enclosed by dikes. Areas not enclosed by dikes are prone to periodic flooding by
sea water. Groundwater level falls below 1 m during the peak of the dry season.

Vegetation and Land Use: Some areas used for transplantd rice cultivation. Where not cultivated
bare patches, scattered rushes and Salicornia ssp. occur.

Characteristic Profile Features: Cha-am series is a member of the Very fine, mixed, semiactive,
isohyperthermic, Sulfic Endoaquepts. They are deep, neutral to moderately alkaline soils
when reduced, but become extremely acid when in an oxidized conddition. They are
characterized by a thin dark coloured A horizon overlying a paler coloured B horizon which
contains pale yellow or yellow catclay mottles within 50 cm from the surface and yellowish
red and strong brown iron coatings on ped faces and in pores. This in turn overlies a dark
grey to dark greenish grey, reduced marine clay containing undecomposed organic matter
and high in sulphur.

Typifying Pedon: Profile code number is SE-14/4

Location: Amphoe Bang Pakong Changwat Chachoengsao.
Sheet Name: Amphoe Bang Bo Sheet No.:5136 II
Coordinate: 944715 Elevation:2.5 m (MSL)
Relief: level to nearly level Slope:0-1%
Physiography: fringes of tidal flats which are sometimes flooded by sea water.
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth:- cm Duration: 4 month Frequency: every year
Annual rainfall: 1,314.6 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: Paddy field
Other: cracks of 4 mm wide down to 40 cm
Described by: Van der Kevie and C. Changprai Date: 25 April 1969
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-19 Dark grayish brown (10YR4/2) heavy clay; few fine distinct strong
brown (7.5YR5/8) mottles, mainly along root channels; weak medium
prismatic breaking to coarse subangular blocky structure; firm, sticky,
plastic; many fine and few medium roots; very strongly acid (field pH
4.5); clear, slightly wavy boundary.

BAg 19-46 Grayish brown (10YR5/2) heavy clay; many fine and medium prominent
yellowish red (5YR4/6-8) mottles, mainly as coatings in root channels
and on ped faces; moderate weak medium and coarse subangular
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blocky structure; firm, sticky, plastic; very strongly acid (field pH 4.5);
gradual, smooth boundary.

Bjg1 46-90 Grayish brown (10YR5/2) heavy clay; many medium and few coarse
distinct pale yellow (2.5Y7/4) mottles, mainly filling in coarse root
channels and on ped faces; moderate weak angular and subangular
blocky structure; slightly firm, sticky, plastic; very strongly acid (field pH
4.5); gradual, smooth boundary.

Bjg2 90-120 Dark gray to gray (5Y4-5/1) heavy clay; many coarse prominent dark
reddish brown (5YR3/3) and reddish brown (5YR4/4) mottles only as
coatings on vertical ped faces, few medium and coarse prominent pale
yellow (2.5Y7/4) mottles, only very thin coatings on vertical ped faces;
moderate coarse angular blocky structure; sticky, plastic; very strongly
acid (field pH 5.0); gradual, smooth boundary.

Cg1 120-150 Dark greenish gray (5GY4/1) nearly ripe clay; few dark reddish brown;
iron coatings in vertical medium pores; sticky, plastic; slightly hard iron
coatings on vertical ped faces; moderately alkaline (field pH 8.0);
gradual, smooth boundary.

Cg2 150-200 Dark greenish gray (5GY4/1) half ripe clay; at 100 cm; a thin silty clay
layer of 3 cm thick with firm consistence; color close to 5GY5/1;
moderately alkaline (field pH 8.0).

Type Location: Name of Amphoe, Amphoe Cha-am Changwat Phetchaburi.

Range of Profile Features:
The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 5 through 2 and chromas of 3
to 1. Structure is weak blocky becoming fluffy granular in the uppermost layer. A thin salt crust
may occur on the surface of the soil and few gypsum crystals may be found in the A horizon.

The B horizon has hues of 10YR , 2.5YR or 5Y, values of 5 or 4 and chromas of 1 or 2.
Structure is weak blocky.

The C horizon is greenish gray, contains undecomposed organic matter and a high sulphur
content.

Similar Soil Series:
Bang Nam Priao series (Bp): occupies more inland positions and without salt in profile, pH

values are higher when the soil is in an oxidized condition
Ongkharak series (Ok): founded in former tidal flats that free from sea water and without salt

in profile

Principal Associated Soils: Cha-am soils occur in association with Hua Hin series which occupy
beach ridges and Tha Chin and Samut Prakan series soils on the tidal flats.
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ANALYSIS RESULTS  Profile code No. SE-14/4

      (oven dry basis) Soil series : Cha-am (Ca)

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-833 0-19 Apg 4.5 31.5 64.0 c c 3.2 3.0 1.6 18.4 40

P-834 19-46 BAg 8.5 28.0 63.5 c c 3.6 3.3 1.3 10.8 350

P-835 46-90 Bjg1 4.0 15.0 81.0 c c 3.5 3.3 1.0 10.8 465

P-836 90-120 Bjg2 5.8 13.2 81.0 c c 3.5 3.2 1.9 10.0 685

P-837 120-150 Cg1 7.0 24.5 68.5 c c 3.7 3.5 2.7 19.1 1,020

P-838 150-200 Cg2 4.1 34.4 61.5 c c 6.3 6.2 3.9 117.5 1,295

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 9.9 1.51 14.80 26.60 0.10 12.50 54.00 24.80 78.80 25.40 39.7 100 69 5.00

19-46 7.1 1.40 4.50 12.00 1.00 9.20 26.70 25.70 52.40 26.50 41.7 100 51 2.25

46-90 9.1 1.06 4.60 12.20 1.10 12.90 30.80 23.60 54.40 29.90 36.9 100 57 4.00

90-120 8.5 0.91 5.20 19.70 0.80 24.50 50.20 26.20 76.40 28.70 35.4 100 66 4.50

120-145 6.9 1.06 8.00 30.60 0.90 30.10 69.60 22.00 91.60 29.40 42.9 100 76 5.65

145-200 9.9 1.51 21.60 27.50 1.60 44.40 95.10 28.30 123.40 33.10 53.8 100 77 6.40
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Proposed by: W. Van der Kevie, 1969
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

CHACHOENGSAO SERIES Field Symbol: Cc

Distribution: Occupies moderate extent in the southeastern part of the Central Plain.

Setting: Chachoengsao 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 of tidal flooding which have been in cultivation for some time.
Relief is flat. Slopes are about 0-1 %. Elevation ranges from 2-4 m above sea level. The
climate is Tropical Savanna (Köppen ‘Aw’). Annual precipitation ranges from 1,000 mm to
1,400 mm. Mean annual temperature is 27o C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding to depths of between 30-40 cm for four to five months from river or rainwater
during the rainy season. Sometimes this area flooded by irrigation. The groundwater level
falls to about 150 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Chachoengsao series is a member of the Fine (Very-fine), mixed,
nonacid, semiactive, isohyperthermic Vertic Endoaquepts.They are very deep, medium acid
to neutral soils. They are characterized by a dark coloured A horizon overlying a paler
coloured B horizon containing red mottles in the upper layers and brownish yellow and
yellowish brown mottles in the lower layers. The B horizon overlies a reduced greenish gray
marine clay which is low in sulphur. Pressure faces and slickensides are characteristic for
the B horizon.

Typifying Pedon: Profile code number is No.6

Location: 50 m east of highway No. 121, Ban Khlong Lat Khwang, Amphoe Ban Pho Changwat Chachoengsao.
Sheet Name: Changwat Chachoengsao No.: 5236 III
Coordinate:- Elevation: 3 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 20-40 cm Duration: 4-5 month Frequency: every year
Annual rainfall: 1,244.2 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: S. Panichapong & P. Vijarnsorn Date: 22 January, 1981
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-22 Dark gray to very dark gray (10YR3-4/1) clay; many fine prominent
yellowish red (5YR5/8) mottles along root channels; weak coarse
blocky to massive; firm, very sticky, very plastic; many fine roots;
strongly acid (field pH 5.5); clear, smooth boundary.

Bg 22-42 Dark gray (10YR4/1) clay; many fine distinct strong brown (7.5YR5/8)
and few fine prominent yellowish red (5YR5/8) mottles; massive; very
sticky, very plastic; common fine roots; patchy organic matter coatings
along cracks; strongly acid (field pH 5.5); gradual, smooth boundary.
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Bssg 42-70 Grayish brown to brown (10-7.5YR5/2) clay; many medium distinct
strong brown (7.5YR5/8), yellowish red (5YR5/8) and few fine
prominent red (10R4/8) mottles; massive; very sticky, very plastic; few
fine roots; patchy organic matter coatings along cracks, root channels
and animal holes; distinct slickensides; neutral (field pH 7.0); clear,
irregular boundary.

BCg 70-125 Grayish brown (10YR5/2) clay; many medium distinct strong brown
(7.5YR5/8) and prominent yellowish red (5YR5/8) mottles, few spots of
jarosite (10YR8/8); massive; very sticky, very plastic; few decay large
roots (in places); patchy organic matter coatings along decayed root
channels; neutral (field pH 7.0); abrupt, irregular boundary.

Cg1 125-165 Gray to dark gray (5Y4-5/1) half ripe clay; few decayed roots in places;
moderately alkaline field pH 8.0).

Cg2 165-265 Dark greenish gray (5GY4/1) unripe silty clay loam; few decayed roots
(in places); common fine shell fragments; moderately alkaline ( field pH
8.0).

Remark: From the depth of 125 to 265 cm, soils were taken by auger.

Pedon No. 6 from Characteristics of Some Acid Sulphate Soils in Thailand. in the tour guide for
2nd Symposium on Acid Sulphate Soils in Thailand, 18-24 January, 1981, Bangkok, Thailand,
Soil Survey Division, Department of Land Development, Bangkok, Thailand.

Type Location: Name of Changwat, Changwat Chachoengsao.

Range of Profile Features:

The A horizon is from 20 to 40 cm thick, has 10YR hue, values of 3 or less and chromas of 1 or
2 with clay or silty clay textures. Structure is weak coarse blocky and field pH values range from
4.5 to 5.5.

The B horizon has hues of 10YR, 2.5Y or 5Y, values of 5 or 6 and chromas of 1 or 2. Structure
is prismatic breaking to moderate blocky. Field pH values range from 5.0 to 8.0, increasing with
depth. Few pale yellow jarosite mottles may occur in the lower B horizon.

The C horizon is a reduced dark gray and greenish gray, soft clay. Shell fragments may occur
very deep in the profile and field pH is usually 8.0.

Similar Soil Series:
Maha Phot series (Ma): has a similar profile, but contain jarosite mottles in the profile which

occur at some depth below 100 cm form the soil surface.
Ayutthaya series (Ay): has a similar profile, but contains gypsum in the lower A and upper B

horizon and contain jarosite mottles in the profile which occur at some depth below 100 cm
form the soil surface.

Bang Khen series (Bn): has a similar profile, but contains gypsum in the lower A and upper B
horizons.

Bangkok series (Bk): has pH values about 7.0-8.0 throughout profile and without red mottles.

Principal Associated Soils: Chachoengsao soils are found in association with Bangkok and Bang
Nam Priao series soils on the former tidal flats.
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ANALYSIS RESULTS  Profile code No. 6

      (oven dry basis) Soil series : Chachoengsao (Cc)

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

33794 0-22 Apg 0.6 35.5 63.9 c c 4.7 4.8  - 2.0 554

33795 22-42 Bg 1.3 28.2 70.5 c c 4.6 4.7  - 2.0 562

33796 42-70 Bssg 2.7 39.9 57.4 c c 4.8 4.9  - 2.0 534

33797 70-125 BCg 6.5 45.4 48.1 c c 5.3 5.4  - 6.0 507

33798 125-165 Cg1 6.6 46.5 46.9 c c 6.0 6.0  - 31.0 608

33799 165-265 Cg2 6.2 57.6 36.2 c c 6.5 6.5 1.2 88.0 671

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 1.10 0.10 4.73 18.90 1.42 8.00 33.05 12.94 45.99 23.48 36.7 100 72 5.45

22-42 0.33 0.08 4.36 18.70 1.44 4.00 28.50 12.77 41.27 19.60 27.8 100 69 5.63

42-70 0.20 0.06 4.39 18.22 1.37 10.00 33.98 10.42 44.40 18.13 31.6 100 77 7.92

70-125 0.18 0.04 4.39 19.18 1.30 8.00 32.87 8.40 41.27 18.67 38.8 100 80 10.56

125-165 1.86 0.08 5.89 24.82 1.56 14.00 46.27 7.73 54.00 19.87 42.4 100 86 18.48

165-265 2.47 0.08 18.19 28.37 1.72 20.00 68.28 8.74 77.02 19.11 52.8 100 89 22.88
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Proposed by: W. Van der Kevie, 1966
Revised by:
1. S. Kunaporn, 1987
2. S. Udomsri, 2004

CHONG KHAE SERIES Field Symbol: Ck

Distribution: Occupies small along the borders of the Central Plain with limestone nearby

Setting: Chong Khae soils are formed from alluvium which high in montmorillonitic clays. They occur
on alluvial plain or along the boundary between terraces and the recent alluvial plain which
have limestone nearby. Relief is flat; but 'gilgai' microrelief occurs where the soils are not
cultivated. Slope is about 0-2 %. Elevation is from 10-20 m above sea level. The climate is
Tropical Savanna (Köppen 'Aw'). Mean annual precipitation is about 1,200 mm. Mean annual
temperature is 27o C.

Drainage and Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
These soils are flooded by impounded rainwater or river to depths of 30-40 cm for three to
four months during the wet season. Sometimes this area flooded by irrigation. However,
these soils also dry out deeply with groundwater level falling below 2 m during the peak of
the dry season when deep wide cracks usually occur.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Chong Khae series is a member of the Very-fine, smectitic,
isohyperthermic (Aeric Chromic) Ustic Endoaquerts.They are very deep, strongly to medium
acid soils and are characterized by a dark gray or dark grayish brown clay A horizon,
overlying a grayish brown, light brownish gray or gray clay B horizon. Distinct, very fine
reddish mottles occur throughout the profile. Many pressure faces and slickensides occur in
the B horizon and cracks at least 1 cm or more wide at 50 cm depth from the soil surface
occur during the dry season.

Typifying Pedon: Profile code number is Code C-3/8

Location: 2 km east of Khao Ti Hin, Ban Sa Kra Buang, Tambon Chong Khae, Amphoe Mueang
Changwat Lop Buri.

Sheet Name: Changwat Lop Buri Sheet No.: 5138 IV
Coordinate: 648532 Elevation: 13 m (MSL)
Relief: level to nearly level Slope: %
Physiography: alluvium plain
Parent material: riverine alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth:- cm Duration:rainy season Frequency: every year
Annual rainfall: 1,211.9 mm Mean temp:28.1 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other: wide cracks and gilgai relief on soils
Described by: Van der Kevie Date: 14 April, 1966
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-21 Dark gray (10YR4/1) clay (with some reddish coarse sand grains);
many fine and medium distinct strong brown (7.5YR5/8) mottles; strong
fine and medium granular in upper 2 cm, weak medium blocky and
granular below; very hard, many roots; strongly acid (field pH 5.5) clear,
smooth boundary.

Bg 21-46 Grayish brown (10YR5/2) clay (with a few sand grains); many fine
prominent red (10R4/6), few fine prominent yellowish red (5YR5/8)
mottles; moderate fine and very fine angular blocky structure; very
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sticky, very plastic; common pressure faces on ped faces; few roots;
strongly acid (field pH 5.5) gradual, smooth boundary.

Bssg 46-100+ Grayish brown (10YR5/2) clay (with few sand grains); many fine and
medium prominent red (10R4/6) mottles; moderate very fine and fine
angular blocky structure; very sticky, very plastic; many pressure faces
on peds and large slickensides increasing with depth; few roots;
moderately acid (field pH 6.0).

Type Location: Name of Tambon, Tambon Chong Khae, Amphoe Mueang Changwat Lop Buri.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 4 and chromas of 1 or 2.
Structure is weak medium blocky and strong fine and medium granular on the upper part of the
horizons. Field pH values range from 5.0 to 6.0.

The subsoil B horizon, has 10YR hue, values of 5 or 6 and chromas of 2 or 1. Distinct red
mottles appear along this horizons. Structure is moderate fine and medium blocky and field pH
values range from 5.0 to 6.0.

Similar Soil Series:
Ban Mi series (Bm): has higher pH values and without reddish mottles.
Watthana series (Wa): has basalt derived,higher pH values, a very dark gray or black surface

and without red mottles.
Khok Krathiam series (Kk): has lower values and chromas and without red mottles.
Lop Buri series (Lb): well drained soils and without red mottles.

Principal Associated Soils: These include Ban Mi, Khok Krathiam and Lop Buri series. Ban Mi and
Lop Buri occupy similar or slightly higher positions on terrace, while Khok Krathiam series
occur on the lower plain.
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ANALYSIS RESULTS  Profile code No. C-3/8

      (oven dry basis) Soil series : Chong Khae (Ck)

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

AO5931 0-21 Apg 8.2 24.5 67.3 c c 5.6 4.1 30.0

AO5932 21-46 Bg 5.7 19.2 75.1 c c 5.6 4.1 tr

AO5933 46-100 Bssg 6.2 22.0 71.8 c c 5.6 4.2 10.0

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

0-21 0.77 0.10 17.50 3.80 0.10 0.00 21.40 34.60 51.4 62

21-46 0.41 0.06 19.70 3.50 0.10 0.00 23.30 36.90 49.1 63

46-100 0.34 0.03 21.60 3.80 0.20 0.10 25.70 38.00 52.9 68
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Proposed by: L. Moncharoen, 1964
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

CHUM SAENG SERIES Field Symbol: Cs

Distribution: Occupies small extent in the northern Central Plain and the Central Highlands of
Thailand.

Setting: Chum Saeng soils are formed from recent alluvium and occur in the valley bottoms of
tributary streams or alluvial plains. Relief is flat or nearly flat. Slopes are less than 2 %. The
climate is Tropical Savanna (Köppen 'Aw'). Annual precipitation ranges from 1,000 mm to
1,400 mm. Mean annual temperature is 27 oC.

Drainage and Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
These soils are flooded by impounded rainwater or river up to 40-50 cm for four to five
months during the rainy season. Sometimes this area flooded by irrigation. Groundwater
level falling below 1.5 m during the peak of the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Chum Saeng series is a member of the Fine, mixed, semiactive,
acid, isohyperthermic Aeric (Plinthic) Endoaquepts.They are very deep, very strongly to
strongly acid soils and are characterized by a dark, predominantly brownish, silty clay loam,
clay loam or clay A horizon overlying a clay or silty clay B horizon with brown colours in the
upper layer and pinkish gray colours in the lower layers. These soils are mottled throughout
with brown or yellowish brown coatings along root channels in the A horizon, fine to medium
red and dark brown mottles and some plinthite in the B horizon.

Typifying Pedon: Profile code number is Code NC-48/78

Location: Ban Leam Nok Krathung, Tambon Phikun, Amphoe Chum Saeng Changwat Nakhon Sawan.
Sheet Name: Amphoe Chum Saeng Sheet No.: 5040 I
Coordinate: 455558 Elevation: 22 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: alluvium plain
Parent material: riverine alluvium
Drainage: poorly drained Permeability: slow
Runoff:slow Ground water depth:>1.5 m
Flooding depth:- cm Duration:rainy season Frequency: every year
Annual rainfall: 1,119.0 mm Mean temp: 28.3 °C Climate type: Tropical Savannah
Natural vegetation and/or land use:
Other:
Described by: N. Chorphaka and S. Jungnijnirand Date: 11 March 1998
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-14 Dark gray (10YR4/1) silty clay loam; many medium and coarse distinct
strong brown (7.5YR4/6) mottles; moderate fine and medium
subangular blocky structure; hard, friable, sticky, plastic; many very fine
roots; few fine iron stone nodules; strongly acid (field pH 5.5); clear,
smooth boundary

BAg 14-29 Dark brown (7.5YR4/2-4) clay; many medium and coarse distinct strong
brown (7.5YR5/6) mottles; moderate medium subangular blocky
structure, hard, firm, sticky, plastic, few very fine roots; common fine
and medium soft and hard iron stone nodules; moderately acid (field pH
6.0); clear, smooth boundary.
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Bg1 29-55 Light brownish gray (10YR6/2) silty clay; common medium prominent
yellowish red (5YR5/6) and red (10R4/6) mottles; moderate medium
and coarse subangular blocky structure; firm, sticky, plastic, common
fine and medium soft and hard iron stone nodules; strongly acid (field
pH 5.5); gradual, smooth boundary.

Bg2 55-84 Pinkish gray (7.5YR6/2) silty clay ; common medium prominent red
(10R4/8) mottles; moderate medium and coarse subangular blocky
structure, firm, sticky, plastic; very strongly acid (field pH 5.0); gradual,
smooth boundary.

Bg3 84-122 Pinkish gray (7.5YR6/2) clay; many medium prominent red (10R4/8)
mottles; moderate medium and coarse subangular blocky structure;
firm, sticky, plastic; very strongly acid (field pH 5.0); gradual, smooth
boundary.

Bg4 122-155+ Pinkish gray (7.5YR6/2) clay; common fine and medium prominent red
(10R4/8&2.5YR4/6) mottles; weak coarse subangular blocky structure;
firm, sticky, plastic; very strongly acid (field pH 4.5).

Remark: from 55-122 cm deep, they were coated along cracks with brown color (7.5YR5/2).

Type Location: Name of Amphoe, Amphoe Chum Saeng Changwat Nakhon Sawan

Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR and 7.5YR hues, values of 4 or 5 and
chromas of 1 through 4. Structure is moderate coarse and medium blocky and field pH ranges
from 5.0 to 6.0.

The B horizon has predominantly brown, 10YR 5/3 or 7.5YR 5/2 to 5/4 colours in the upper
layers and pinkish gray, 7.5YR 6/2 or 7/2, in the lower layers. Structure is moderate blocky and
field pH values range form 4.5 to 5.5. Few to common manganese or iron/manganese nodules
may occur.

Similar Soil Series:
Ratchaburi series (Rb): has higher pH values in subsoils and without plinthite and red mottles.
Manorom series (Mn): has an argillic B horizon and a member of fine family.

Principal Associated Soils: These include the lower Ratchaburi series and higher Manorom series
in the Central Plain, and Lom Sak, Pa Sak and Chaliang Lap series occupying similar
positions in the Central Highlands.
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ANALYSIS RESULTS  Profile code No. NC-48/78

      (oven dry basis) Soil series : Chum Saeng (Cs)

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

P41-227 0-14 Apg 17.5 46.9 35.6 3.3 0.7 0.7 2.5 10.3 sicl sicl 5.0 4.7 7.1

P41-228 14-29 BAg 17.2 39.3 43.5 3.6 0.7 0.9 3.3 8.7 sic c 5.2 4.9 3.4

P41-229 29-55 Bg1 10.0 34.2 55.8 0.3 0.4 0.5 2.4 6.4 c sic 5.0 4.5 3.5

P41-230 55-84 Bg2 10.9 32.7 56.4 0.5 0.4 0.7 2.6 6.7 c sic 4.7 4.1 2.7

P41-231 84-122 Bg3 13.8 39.3 46.9 0.0 0.5 0.9 2.9 9.5 sic c 4.7 4.0 1.5

P41-232 122-155+ Bg4 10.4 43.7 45.9 0.2 0.2 0.5 2.0 7.5 sic c 4.7 4.0 1.1

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 2.9 1.19 6.80 1.20 0.10 1.60 9.70 7.60 17.30 13.30 37.4 73 56 9.70

14-29 3.1 0.64 6.50 0.80 0.10 0.80 8.20 6.10 14.30 12.60 29.0 65 57

29-55 4.0 0.32 8.90 0.40 0.10 0.90 10.30 8.10 18.40 14.70 26.3 70 56

55-84 3.3 0.20 6.00 0.20 0.10 0.70 7.00 9.90 16.90 14.20 25.2 49 41

84-122 3.5 0.12 3.10 0.20 0.10 0.60 4.00 10.10 14.10 11.30 24.1 35 28

122-155+ 2.8 0.06 2.60 0.30 0.10 0.50 3.50 9.70 13.20 11.50 25.1 30 27
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Proposed by: W. Van der Kevie, 1967
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

DOEM BANG SERIES Field Symbol: Db

Distribution: Occupies moderate extent along the northern and western borders of the Central Plain.

Setting: Doem Bang soils are formed from alluvium and occur on the low lying parts of local,
coalescing alluvial fans or terraces. Relief is flat or nearly flat with slopes are 2% or less. The
climate is Tropical Savanna (Köppen 'Aw'). Annual precipitation ranges from 900-1,400 mm.
Mean annual temperature is 27 oC.

Drainage and Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Runoff is slow and permeability is moderate to slow. These soils are flooded by impounded
rainwater or river to depths of about 30 cm for four months during the rainy season.
Sometimes this area flooded by irrigation. Groundwater level falls below 2 m from the soil
surface during the peak of the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Doem Bang series is a member of the Fine, kaolinitic,
isohyperthermic Aeric (Plinthic) Endoaqualfs.They are deep, strongly to medium acid over
neutral to mildly alkaline soils. They are characterized by a dark grayish brown, or grayish
brown sandy loam to sandy clay loam or clay loam with distinct sand fraction A horizon,
overlying a brown, yellowish brown or light olive brown clay loam subsurface. This in turn
overlies a grayish brown, light brownish gray or light gray clay argillic B horizon. These soils
are mottled throughout with strong brown and yellowish brown and/or yellowish red and red
mottles. Plinthite occurs in B horizons and secondary lime nodules commonly occur in the
deeper subsoil below approximately 80 cm from the soil surface.

Typifying Pedon: Profile code number is Code SW-51/50

Location: west of 50 Rm Irrigation Canal Makamthao-U Thong Road about 1 km, Ban Nong Dra Thum
(l), Tambon Ban Sa, Amphoe Samchuk Changwat Suphan Buri.

Sheet Name: Amphoe Si Prachan Sheet No.: 5038 III
Coordinate: 085242 Elevation: 13 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: alluvium fan
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth: - cm Duration: 4 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use:paddy field
Other:
Described by: Udol Date: 25 May, 1977
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-17 Pinkish gray (7.5YR6/2); sandy loam; strong brown (7.5YR5/6) mottles
along roots; weak fine to medium subangular blocky structure; slightly
hard, friable; slightly sticky, slightly plastic; many fine roots; slightly acid
(field pH 6.0) clear, smooth boundary.

Eg 17-26 Brown (7.5YR5/2); sandy loam; few fine distinct strong brown
(7.5YR5/6) mottles; weak fine to medium subangular blocky structure;
very friable; slightly sticky, slightly plastic; few fine roots; slightly acid
(field pH 6.0); clear, smooth boundary.



40

BAg 26-42 Pinkish gray (7.5YR6/2); sandy clay loam; common fine promnent
yellowish red (5YR5/6) mottles; weak medium to coarse subangular
blocky structure; very friable, sticky, plastic; few fine roots; few fine soft
laterite; strongly acid (field pH 5.0); clear, smooth boundary.

Btg1 42-72 Pinkish gray (7.5YR7/2); sandy clay loam; common medium promnent
yellowish red (5YR5/6), fine medium red (2.5YR4/6) mottles; weak
medium to coarse subangular blocky structure; friable, sticky, plastic;
patchy thin clay coatings on ped faces; few fine roots; few fine soft
laterite; strongly acid (field pH 5.5); clear, smooth boundary.

Btg2 72-93 Light brownish gray (10YR6/2); clay; common medium promnent red
(10R4/6), few fine discinct strong brown (7.5YR5/8) mottles; strong
coarse subangular blocky structure; very firm, very sticky, very plastic;
patchy moderately thick clay coatings on ped faces; neutral (field pH
7.0); clear, smooth boundary.

Btg3 93-117 Yellowish brown (10YR5/4); clay; common fine discinct brownish yellow
(10YR6/8), few fine promnent red (10R4/6) mottles; many medium to
coarse subangular blocky structure; firm, very sticky, very plastic;
patchy moderately thick clay coatings on ped faces; common spot of
soft manganese; moderately alkaline (field pH 8.0).

Type Location: Name of Amphoe, Amphoe Doem Bang Nang Buat Changwat Suphan Buri.

Range of Profile Features:

The Ap horizon is from 10 to 20 cm thick, has 10YR hue, values of 4 or 5 and chroma of 2.
Structure is weak, medium blocky and weak, fine crumb. Field pH values range from 5.0 to 6.0.

The subsurface has 10YR values of 4 or 5 and chromas of 3 or 4. Structure is moderate, coarse
blocky and moderate, fine crumb; but may also be massive if a plough pan has developed. Field
pH values range from 5.5 to 6.0. Few to common small and coarse hard iron/manganese
nodules may occur.

The B horizon has its upper boundary within 50 cm of the soil surface, has 10YR or 2.5Y hues,
values of 5 through 7 and chromas of 2 or 1. Structure is weak blocky and field pH values range
from 6,0 to 8.0. Few, small and coarse, hard iron/manganese nodules may occur.

Similar Soil Series:
Nakhon Pathom series (Np): has lower values and chromas throughout the argillic B horizon.
Khao Yoi series (Kyo): has coarser textures (fine-loamy family), predominantly redder hues

and without plinthite or red mottles

Principal Associated Soils: Don Chedi series is the main associated soil and formed on old creek
levees or alluvial fan
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ANALYSIS RESULTS  Profile code No. : SW-51/50

      (oven dry basis) Soil series : Doem Bang (Db)

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 645 0-17 Apg 70.8 23.9 5.3 1.8 9.3 18.4 23.9 17.4 sl sl 5.2 4.2 3.0 32

RA 646 17-26 Eg 66.0 24.2 9.8 3.0 10.0 18.3 20.5 14.2 sl sl 5.6 4.2 3.0 24

RA 647 26-42 ABg 53.1 26.1 20.8 2.6 7.6 14.6 17.3 11.0 scl scl 5.6 4.0 3.4 78

RA 648 42-72 Btg1 44.5 29.0 26.5 2.4 7.2 11.9 13.0 10.0 l sc 5.8 3.8 4.6 56

RA 649 72-93 Btg2 29.4 22.6 48.0 3.0 4.5 7.3 8.4 6.2 c c 6.3 4.7 5.1 124

RA 650 93-117 Btg3 33.3 28.9 37.8 2.1 4.3 7.6 10.0 9.3 cl c 7.6 6.1 3.4 118

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 0.50 0.30 0.20 0.10 0.20 0.80 1.10 1.90 1.20 22.6 67 42 0.42

17-26 0.1 0.50 0.60 0.30 0.10 0.30 1.30 2.80 4.10 2.70 27.6 48 32 0.06

26-42 1.0 0.30 1.30 0.50 0.20 0.60 2.60 4.80 7.40 4.50 21.6 58 35 0.09

42-72 0.8 0.50 1.30 0.50 0.10 0.90 2.80 6.40 9.20 6.40 24.2 44 30 0.08

72-93 3.8 0.40 4.50 2.20 0.30 3.40 10.40 6.40 16.80 12.90 26.9 81 62 0.37

93-117 2.4 0.30 5.20 2.70 0.30 4.10 12.30 3.30 15.60 12.30 32.5 100 79 0.64
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Proposed by: W. Van der Kevie, 1967
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

DON CHEDI  SERIES Field Symbol: Dc

Distribution: Occupies small extent along the borders of the northern part of the Central Plain.

Setting: Don Chedi soils are formed from alluvium and occur on coalescing fan or remnants of old
creek levees. Relief is nearly flat to slightly undulating. Slopes are about 1-5 %. Elevation
ranges from 10-20 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 and Permeability and Surface Runoff: Well drained to moderately well drained. Runoff
and permeability are moderate. Groundwater level rises to within 1 m of the soil surface
during the rainy season; but falls below 2 m during the peak of the dry season.

Vegetation and Land Use: Mainly used as settlement sites or abandoned to bamboo and shrubs, or
used as natural pasture.

Characteristic Profile Features: Don Chedi series is a member of the Coarse-loamy, mixed, active,
isohyperthermic Typic Dystrustepts.They are deep, strongly to very strongly acid soils. They
are characterized by a thick dark brown or dark grayish brown sandy loam A horizon,
overlying a brown, dark brown or reddish brown sandy loam to sandy clay loam cambic B
horizon. Distinct mottles may occur in the deeper subsoil.

Typifying Pedon: Profile code number is Code SW-51/49

Location: 500 m south-west of Ban Bo Rae, Tambon Nong Ya Sai, Amphoe Samchuk Changwat
Suphan Buri.

Sheet Name: Ban Nong Krathum Sheet No.: 4938 I
Coordinate: 922371 Elevation:34 m (MSL)
Relief: nearly level to gently undulating Slope: 1-2%
Physiography: alluvium fan
Parent material: alluvium
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - cm Duration: - month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: sugar cane and tobacco
Other:
Described by: C. Manotham Date: 20 February, 1980
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap 0-23/26 Dark grayish brown (10YR4/2) sandy loam; weak fine subangular
blocky structure; friable, nonsticky, nonplastic; common fine roots; few
fine to medium charcoal pieces; many fine micas; strongly acid (field pH
5.5); clear, smooth boundary.

AB 23/26-50 Dark brown to brown (10YR4/3) sandy loam; moderate fine to medium
subangular blocky structure; soft, friable, slightly sticky, nonplastic;
common fine roots; few fine to medium charcoal pieces; common fine
micas; very strongly acid (field pH 5.0); clear, smooth boundary.

Bw1 50-84 Dark brown to brown (7.5YR4/4) sandy loam; moderate fine to medium
subangular blocky structure; soft, friable, slightly sticky, nonplastic;
common fine roots; few medium to coarse termite holes; common fine
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micas; very strongly acid (field pH 5.0); clear, smooth boundary.

Bw2 84-115 Dark brown to brown (7.5YR4/4-5/4) sandy loam; weak fine to medium
subangular blocky structure; soft, friable, nonsticky, nonplastic;
common fine roots; many fine micas; very strongly acid (field pH 5.0);
clear, smooth boundary.

Bw3 115+ Strong brown (7.5YR5/6) sandy loam; weak fine to medium subangular
blocky structure; soft, friable, nonsticky, nonplastic; strongly acid (field
pH 5.5).

Type Location: Name of Amphoe, Amphoe Don Chedi Changwat Suphan Buri.

Range of Profile Features:
The A horizon is from 15 to 30 cm thick, has 10YR hue, values of 3 or 4 and chromas of 2 or 3.
Structure is moderate, fine crumb in the uppermost layers and weak to moderate, coarse blocky
below. Field pH values range from 5.0 to 5.5.

The B horizon has 10 YR, 7.5YR or 5YR hues, values of 4 or 5 and chromas of 4 or 6. Structure
is weak coarse blocky and field pH values range from 4.5 to 5.0.

Similar Soil Series:
Kamphaeng Saen series (Ks): has finer textures with more silt and very fine sand (fine-silty

family), a developed argillic B horizon, higher pH values and contains mica flakes.

Principal Associated Soils: Mainly associated with Doem Bang series whichoccurs on coalescing
alluvial fan.
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ANALYSIS RESULTS  Profile code No. : SW-51/49

      (oven dry basis) Soil series : Don Chedi  (Dc)

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

Pj 137 0-23/26 Ap 64.0 30.0 6.0 sl sl 5.0 4.2 49.8 142

Pj 138 23/26-50 AB 58.1 35.8 6.1 sl sl 5.0 3.9 35.8 76

Pj 139 50-84 Bw1 56.2 34.3 9.5 sl sl 4.9 3.8 26.6 81

Pj 140 84-115 Bw2 54.9 38.6 6.5 sl sl 4.9 3.9 8.8 70

Pj 141 115+ 58.5 35.0 6.5 sl sl 5.1 3.9 4.6 57

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

0-23/26 0.4 0.58 1.10 0.80 0.20 0.20 2.30 4.10 6.40 3.60 60.0 64 36 0.13

23/26-50 0.8 0.49 0.50 0.60 0.10 0.20 1.40 6.30 7.70 4.80 78.7 29 18 0.03

50-84 0.8 0.25 0.60 0.50 0.10 0.30 1.50 5.50 7.00 4.40 46.3 34 21 0.04

84-115 0.6 0.25 0.80 0.60 0.10 0.20 1.70 3.50 5.20 3.80 58.5 45 33 0.02

115+ 0.6 0.14 1.40 0.80 0.10 0.20 2.50 3.00 5.50 3.40 52.3 74 45 0.03

Bw3
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Proposed by W. Van der Kevie, 1968
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

DON MUEANG SERIES Field Symbol: Dm

Distribution: Occupies small extent in the southern part of the Central Plain.

Setting: Don Mueang soils are formed from sandy or loamy alluvium under brackish water influence.
They occur on old beach ridges of former tidal flats or alluvium plain which grade down to
marine deposits and now free of tidal flooding which have been in cultivation for some time.
Slopes are about 0-1 %. Elevation ranges from 1-3 m above sea level. The climate is
Tropical Savanna (Köppen ‘Aw’). Annual precipitation ranges from 1,000 mm to 1,400 mm.
Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
These soils are flooded by impounded rainwater to depths of up to 50 cm for three to four
months during the rainy season. Sometimes this area flooded by irrigation. The groundwater
level falls to about 150 cm during the peak of the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation or abandon areas.

Characteristic Profile Features: Don Mueang series is a member of the Fine-loamy, mixed,
semiactive, acid, isohyperthermic Sulfic Endoaquepts.They are deep, very strongly to
medium acid over extremely acid to very strongly acid soils. They are characterized by a
very dark gray or black sandy clay loam, loam or clay loam A horizon overlying a grayish
brown or brown sandy clay loam, loam or clay loam B horizon, which in turn overlies a
reduced greenish gray clay at some depth below 1.5 m from the soil surface. These soils
are mottled throughout with yellowish red and strong brown coatings on root channels in the
A horizon, and red, weak red, brownish yellow and yellow jarosite mottles commonly in the
lower B horizon.

Typifying Pedon: Profile code number is Code 4

Location: 250 m east of highway No.14, Ban Khok Phlo, Amphoe Ban Pho Changwat Chachoengsao.
Sheet Name: Changwat Chachoengsao Sheet No.: 5236 III
Coordinate: - Elevation: 3 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: old beach ridges of former tidal flats
Parent material: alluvium under brackish water influence.
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth: 30-40 cm Duration: 5-6 month Frequency: every year
Annual rainfall: 1,244.9 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by:S. Panichapong and P. Vijarnsorn Date: 21 January 1981
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-26 Brown (7.5YR4-5/2) clay loam; common fine distinct yellowish red
(5YR5/8) mottles along root channels; weak coarse subangular blocky
structure; firm, sticky, plastic; many fine roots; strongly acid (field pH 5.0-
5.5); abrupt, smooth boundary.

Bg 26-53 Pinkish gray (7.5YR6/2) clay loam; common to many fine prominent red
(10R4/8) and few fine distinct strong brown (7.5YR5/8) mottles; weak
coarse subangular blocky structure; firm, very sticky, very plastic; common
fine roots; extremely acid (field pH 4.0-4.5); clear, irregular boundary.
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Bjg1 53-80 Pinkish gray (7.5YR6/2) clay loam; many medium to coarse prominent
red (10R5/8) and streaks of strong brown (7.5YR5/8) mottles; few to
common fine jarosite (2.5Y8/6) in places; weak coarse blocky to
massive; firm, very sticky, very plastic; common fine roots; patchy
organic matter coatings along root channels; very strongly acid (field pH
4.5); clear, irregular boundary.

Bjg2 80-120 Pinkish gray (7.5YR6/2) clay loam; common medium to coarse
prominent red (10R4/8) in places with streaks of common medium
distinct strong brown (7.5YR5/8) mottles and few to common jarosite
(2.5Y8/6); massive; very sticky, very plastic; very strongly acid (field pH
4.5); gradual, smooth boundary

BCg 120-170 Pinkish gray (7.5YR6/2) clay loam; common medium to coarse distinct
strong brown (7.5YR7/8) and few medium prominent red (10R4/8)
mottles, few medium jarosite (2.5Y8/6); massive; very sticky, very
plastic; very strongly acid (field pH 4.5).

Cg 170-240 Grayish brown (10YR5/2) half ripe clay loam; strongly acid (field pH
5.5).

Remarks: From the depth 170 to 240 cm, soil was taken by auger.

Pedon No. 4 from Characteristics of Some Acid Sulphate Soils in Thailand. in the tour guide for
2nd Symposium on Acid Sulphate Soils in Thailand, 18-24 January, 1981, Bangkok, Thailand,
Soil Survey Division, Department of Land Development, Bangkok, Thailand.

Type Location: Name of Amphoe, Amphoe Don Mueang Changwat Krung Thep Maha Nakhon
(Bangkok)

Range of Profile Features:
The A horizon is from 15 to 30 cm thick, and has 10YR hue, values of 2 or 3 and chromas of 1
or 2, if textures are sandy clay, clay loam or clay. If textures are sandy loam or sandy clay loam
hue is 10YR, values are 3 to 5, chromas is 2. A thin grayish brown E horizon may occur, but is
not diagnostic for the series. Structure is massive to weak coarse and medium blocky and field
pH values are 5.0 to 6.0.

The B horizon has a chroma of 2 and values of 4 to 6 in 10YR hue, and chroma of 2 and values
of 5 or 6 in 7.5YR hue, Structure is weak to moderate blocky and field pH values range from 4.0
to 5.0, rising to 6.5 in lower layers. Gypsum crystals may occur, but are not diagnostic for the
series.

The reduced C horizon has dark gray to dark greenish gray colours, 5Y 5/1, 5Y 4/1, and 5GY
4/1, and may contain few brown mottles in the upper part. The soil is half ripe and has pH
values of 6.0 to 8.0.

Similar Soil Series:
Phan Thong series (Ptg): has higher pH values throughout and without yellow jarosite mottles

or red mottles.
Rangsit series (Rs): has fine family and conatain distinct jarosite mottles.
Bang Khen series (Bn): has fine family, conatain distinct gypsum and red mottles and pH

values about 5.5-6.5 throughout profile.
Chachoengsao series (Cc): has fine family, conatain distinct red mottles and pH values about

5.5-7.0 throughout profile.

Principal Associated Soils: These include Bang Khen, Rangsit, Chachoengsao and Phan Thong
series occupying similar positions on the former tidal flats.
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ANALYSIS RESULTS  Profile code No. 4

      (oven dry basis) Soil series : Don Mueang (Dm)

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

33787 0-26 Apg 26.5 44.1 29.4 cl cl 4.6 3.8 6.0 195

33788 26-53 Bg 25.1 45.3 29.6 cl cl 4.0 3.3 - 148

33789 53-80 Bjg1 26.7 44.1 29.2 cl cl 3.8 3.1 - 156

33790 80-120 Bjg2 28.8 42.1 29.1 cl cl 3.7 3.0 1.0 179

33791 120-170 BCg 21.7 46.9 31.4 cl cl 3.7 2.9 1.0 203

33792 170-240 Cg 24.7 42.0 33.3 cl cl 3.8 3.1 3.0 234

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 0.87 0.09 4.17 3.38 0.50 1.80 9.85 9.91 19.76 10.21 34.7 96 50 2.64

26-53 0.19 0.03 2.56 2.48 0.38 1.44 6.86 13.77 20.63 10.27 34.7 67 33 1.84

53-80 0.04 0.03 2.32 2.44 0.40 1.64 6.80 12.43 19.23 9.50 32.5 72 35 1.93

80-120 0.06 0.02 2.85 3.52 0.46 1.84 8.67 9.24 17.91 10.27 35.3 84 48 1.98

120-170 0.13 0.02 3.38 4.57 0.52 2.50 10.97 10.08 21.05 11.14 35.5 98 52 2.20

170-240 0.02 0.02 3.88 5.43 0.60 2.86 12.77 9.91 22.68 11.79 35.4 100 56 2.59
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Proposed by W. Van der Kevie, 1970
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

DON RAI SERIES Field Symbol: Dr

Distribution: Occupies moderate extent in the southeastern region mainly in Changwat Chachoengsao
and Prachinburi.

Setting: Don Rai soils are formed from alluvium and occur on the coalescing fan or terrace. Relief is
nearly flat to slightly undulating. Slopes range from 1-5 %. Elevation ranges from 10-20 m
above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Mean annual precipitation
is about 1,400 mm. Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Well drained to moderately well drained. Permeability
and runoff are moderate. Groundwater level is below 1.5 m for most of the year.

Vegetation and Land Use: Originally mixed deciduous forest, now mainly cleared for upland crops
such as cassava, castor, beans and fruit crops.

Characteristic Profile Features: Don Rai series is a member of the Fine-loamy, kaolinitic, isohyperthermic
Typic Kandiustults.They are deep, slightly acid to medium acid over medium acid to strongly
acid soils. They are characterized by a grayish brown or dark grayish brown sandy loam or
loam A horizon overlying a pale brown or light yellowish brown sandy clay loam B horizon
and sandy clay or clay in the lower B which contains common distinct yellowish red and
strong brown mottles.

Typifying Pedon: Profile code number is Code SE-14/38

Location: Ban Rai Don, Tambon Ko Khanun, Amphoe Phanom Sarakham Changwat Chachoengsao.
Sheet Name: Amphoe Phanom Sarakham No.: 5236 II
Coordinate: 592205 Elevation: 38 m (MSL)
Relief: slightly undulating Slope: 2-3 %
Physiography: coalescing fan
Parent material: alluvium
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >1.5 m
Flooding depth: - cm Duration: - month Frequency: every year
Annual rainfall: 1,716.7 mm Mean temp: 27.7 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: cassava with some mango trees. Cleared land with low trees
shrubs and grasses.
Other:
Described by:W. Van der Kevie, 1970 Date:: 17 March, 1970
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap 0-11 Brown (10YR 5/3) sandy loam; moderate coarse and medium
subangular blocky structure; slightly hard, non-sticky; many very fine
interstitial and very few very fine tubular pores; common very fine roots;
strongly acid (field pH 5.5); clear, smooth boundary.

Bt1 11-41 Yellowish brown (10YR 5/4) sandy clay loam to sandy clay; very weak
coarse subangular blocky structure; slightly hard, slightly sticky; few
clay bridges in some parts and thin continuous clay coatings in some
pores; many very fine interstitial pores and common very fine tubular
pores; common fine and very fine roots; very strongly acid (field pH
5.0); gradual, smooth boundary.
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Bt2 41-140+ Reddish yellow to brownish yellow (7.5YR-10YR 6/6) sandy clay; weak
coarse subangular blocky; slightly hard, friable, slightly sticky, slightly
plastic; few clay bridges in some parts and thin continuous clay
coatings in some pores; many very fine interstitial pores and common
very fineand few fine tubular pores; few medium and many very fine
and fine roots; very strongly acid; (field pH 5.0)

Type Location: Name of village, Ban Rai Don, Tambon Ko Khanun, Amphoe Phanom Sarakham
Changwat Chachoengsao.

Range of Profile Features:

The A horizon is from 10-20 cm thick, has 10YR hue, values of 3 through 5 and chromas of 2 or
3. Structure is weak medium blocky and field pH values range from 5.5 to 6.5.

The B horizon has 10YR hue, values of 5 through 7 and chromas of 3 to 6. Structure is weak
medium blocky and field pH values range from 5.0 to 6.0. Few scattered iron/manganese
concretions may occur in the deeper subsoil.

Similar Soil Series:
Korat series (Kt): Derived from coarse grained material, manily founded in Northeast Plateau

and slightly coarser textures in the B horizon.

Principal Associated Soils: These include Korat and Renu series which occur adjacent to Don Rai
series on the terrace.
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ANALYSIS RESULTS  Profile code No.: SE-14/9

      (oven dry basis) Soil series : Don Rai (Dr)

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-273 0-11 Ap 70.0 13.0 17.0 sl sl 5.1 4.4 0.0 5.1 39

Pa-274 11-41 Bt1 62.0 16.0 22.0 scl scl 5.2 4.2 0.0 3.4 16

Pa-275 41-140 Bt2 56.0 13.0 31.0 scl sc 4.5 4.0 0.0 4.1 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 0.5 0.46 0.07 0.60 2.30 0.10 0.10 3.10 3.10 6.20 3.20 18.8 97 50 0.06

11-41 0.2 0.26 0.05 0.80 0.20 0.03 0.10 1.13 3.00 4.13 3.40 15.5 33 27 0.02

41-140 0.8 0.08 0.03 0.30 0.10 0.03 0.10 0.53 3.40 3.93 3.70 11.9 14 13 0.04
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Proposed by W. Van der Kevie, 1970
Revised by:
1. S. Kunaporn, 1987
2. S. Udomsri, 2004

DONG TAKHIAN SERIES Field Symbol: Dt

Distribution: Occupies small extent in the southeast region, mainly in Chachoengsao province.

Setting: Dong Takhian soils are formed from alluvium and local colluvium from granite and occur on
high terraces. Relief is undulating. Slopes range from 2-4%. Elevation range from 20-40 m
above sea level. The climate is Tropical Savanna (Köppen ‘Aw’). Mean annual precipitation
ranges from 1,300 mm to 1,800 mm. Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Somewhat excessively drained. Permeability is rapid.
Runoff is slow to moderate. Groundwater level is below 1.5 m throughout the year.

Vegetation and Land Use: Mixed deciduous forest with some shifting cultivation of upland crops,
especially cassava.

Characteristic Profile Features: Dong Takhian series is a member of the Coated, isohyperthermic
Lamellic Ustic Quartzipsamments. They are very deep, medium to slightly acid soils and are
characterized by a dark coloured loamy sand or sandy loam A horizon overlying a thick
pinkish white, white, pinkish gray or light gray loamy sand or sand E horizon. This in turn
overlies a brown or dark brown sandy C horizon which has an upper boundary at some
depth below 1 m from the soil surface. There has a thin lamellae about 2-3 cm within 200 cm
with sandy loam textures.

Typifying Pedon: Profile code number is Code SE-14/41

Location: Ban Rong Mo, Tambon Khao Hin Son, Amphoe Phanom Sarakham, Changwat Chachoengsao.
Sheet Name: Amphoe Phanom Sarakham Sheet No.: 5236 II
Coordinate: 664212 Elevation:30 m (MSL)
Relief: undulating Slope: 3 %
Physiography: eroded hill
Parent material: derived from granite
Drainage: somewhat excessively well drained Permeability: rapid
Runoff: moderate Ground water depth: >3 m
Flooding depth: - cm Duration: - month Frequency: every year
Annual rainfall: 1,716.7 mm Mean temp: 27.7 °C Climate type: Tropical Savannah
Natural vegetation and/or land use:-
Other:
Described by: Noi and Vibul Date: 26 April,1977
Revised by: S. Udomsri

Horizon Depth (cm) Description

A 0-7 Very dark gray (10YR 3/2) sand; weak fine and medium subangular
blocky structure breaking to single grain; loose, nonsticky, nonplastic;
many fine and medium roots; medium acid medium acid (field pH 6.0);
abrupt, smooth boundary.

E 7-57 Pinkish gray (7.5YR 7/2) sand; single grain; loose, nonsticky, nonplastic;
common fine roots; slightly acid slightly acid (field pH 6.5); clear, smooth
boundary.

C1 57-81/84 Dark grayish brown (10YR 4/2) light brownish gray (7.5YR 6/2) sand;
weak fine and medium subangular blocky structure and single grain;
loose, nonsticky, nonplastic; few fine roots; medium acid medium acid
(field pH 6.0); clear, slightly wavy boundary.
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C2 81/84-98 Very pale brown (10YR 7/3) yellowish brown (10YR 5/4) sand; weak fine
and medium subangular blocky structure and single grain; loose,
nonsticky, nonplastic; few fine roots; medium acid (field pH 6.0); clear,
smooth boundary.

C3 98-125 Very pale brown (10YR 7/3) brown (10YR 5/3) sand; weak fine and
medium subangular blocky structure and single grain; loose, nonsticky,
nonplastic; few fine roots; medium acid (field pH 6.0).

Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR hue, values of 4 or 5 and chromas of 1 or 2.
Structure is very weak blocky or single grain and field pH values range from 5.5 to 6.5.

The E or C horizon has 10YR and 7.5YR hues, values of 6 through 8 and chromas of 2 to 4.
Weak spodic horizon or lamellae may occur, The horizon is structureless single grain and has
field pH values of 5.5 to 6.5.

Similar Soil Series:
Ban Thon series (Bh): is formed from beach and dune sand and has a spodic horizon

between 50-100 cm of the soil surface.
Hua Hin series (Hh): is formed from beach and dune sand, has a higher pH values throughout

the profile and shell fragments in lower horizon.
Sattahip series (Sh): without lamellae and member of Typic Quartzipsamments.

Principal Associated Soil: These include Korat and Don Rai series occupying somewhat lower
positions on the middle terrace
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ANALYSIS RESULTS  Profile code No.: SE-14/41

      (oven dry basis) Soil series : Dong Takian (Dt)

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-4977 0-7 A 88.1 9.1 2.8 11.4 11.5 13.7 10.2 13.9 s ls 5.5 4.6 3.7 10

DN-4978 7-57 E 97.9 0.1 2.0 3.0 24.5 36.8 23.8 14.8 s s 5.3 4.6 1.8  -

DN-4979 57-81/84 C1 91.9 6.8 1.3 3.3 21.8 37.0 16.6 11.3 s ls 5.6 4.4 4.3  -

DN-4980 81/84-98 C2 92.3 7.6 0.1 3.3 18.5 35.2 28.0 10.2 s ls 6.1 4.5 3.2  -

DN-4981 98-125+ C3 92.0 6.7 1.3 4.0 23.1 34.9 23.8 10.9 s ls 5.0 4.5 2.3  -

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

0-7 0.1 0.46 0.70 0.20 0.10 0.20 1.20 0.90 2.10 1.60 57.1 75 57 0.01

7-57 0.1 0.06 0.20 0.03 0.03 0.20 0.46 0.20 0.66 0.20 10.0 100 70 0.00

57-81/84 0.1 0.10 0.30 0.05 0.03 0.20 0.58 0.90 1.48 1.10 84.6 53 39 0.00

81/84-98 0.2 0.06 0.30 0.05 0.02 0.20 0.57 0.60 1.17 0.70 700.0 81 49 0.00

98-125+ 0.1 0.04 0.20 0.03 0.02 0.20 0.45 0.60 1.05 0.30 23.1 100 43 0.00
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Proposed by F.R. Moormann, 1964
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

HUP KRAPHONG SERIES Field Symbol: Hg

Distribution: Occupies small extent in the western part of Central Plain Thailand.

Setting: Hup Kraphong soils are formed from alluvium or colluvium from micaceous gneiss, mica
schist and granitic rocks and occur on coalescing fans. Relief is flat to undulating. Slopes are
about 1-5%. The climate is Tropical Savanna (Köppen ‘Aw’) Mean annual precipitation is 900
to 1,200 mm. Mean annual temperature is 27o C.

Drainage, Permeability and Surface Runoff: well drained. Permeability is rapid, runoff is moderate
to rapid. Groundwater level remains below 1 m from the soil surface throughout the year, but
the soil is influenced by seepage from nearby hills and may be subject to flash floods for
brief periods during very heavy rains.

Vegetation and Land Use: Low, mixed deciduous forest, including bamboos, with parts cleared to
upland crops, such as maize or sorghum

Characteristic Profile Features: Hup Kraphong series is a member of the Coarse-loamy, mixed,
active, isohyperthermic Typic Haplustalfs.They are deep, slightly acid to neutral soils and
are characterized by a dark brown to very dark grayish brown sandy loam A horizon
overlying a yellowish brown or strong brown sandy loam B argillic horizon, the clay fraction
increasing slightly with depth. This in turn overlies a grayish brown coarse sandy loam in the
lower part of B horizon. Medium and fine indistinct mottles may occur in the lower B horizon.
Mica flakes occur throughout the profile and the sand fraction becomes coarser with depth.

Typifying Pedon: Profile code number is Code SW-56/47

Location: in front of Hup Krapong Co-operative center, Ban Hup Krapong, Tambon Khao Yai, Amphoe
Cha-am Changwat Phetchaburi.

Sheet Name: Amphoe Tha Yang No.: 4934 I
Coordinate: 985132 Elevation: 50 m (MSL)
Relief: nearly level to undulating Slope: 1-2 %
Physiography: coalescing fan
Parent material: alluvium
Drainage: well drained
Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - cm Duration: - month Frequency: every year
Annual rainfall: 1,044.1mm Mean temp: 27.6 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: corn, water melon and tomato
Other:
Described by: C. Kanjanaserm, S. Udomsri and
                        K. Malairojsiri

Date: 11 May,1997

Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap 0-10/18 Mixed dark grayish brown (10YR4/2) and brown (10YR5/3) sandy loam;
moderate fine and medium subangular blocky structure; slightly hard,
friable, nonsticky, nonplastic; many very fine and fine roots; slightly acid
(field pH6.5); clear, wavy boundary.

Bt1 10/18-40 Mixed grayish brown (10YR5/2) and brown (10YR5/3) sandy loam;
strong very fine, fine and medium subangular blocky structure; slightly
hard, friable, nonsticky, nonplastic; patchy thin clay coatings on ped
faces and in pores; common very fine and few medium roots; some



55

charcoals fragments; moderate alkaline (field pH 8.0); clear, smooth
boundary.

Bt2 40-65 Pale brown (10YR6/3) coarse sandy loam; moderate very fine and fine
subangular blocky structure; slightly hard, friable, nonsticky, nonplastic;
patchy thin clay coatings on ped faces and in pores; common very fine
roots; some termite holes activity; moderate alkaline (field pH 8.0);
clear, smooth boundary.

Bt3 65-88/90 Pale brown (10YR6/3) coarse sandy loam; moderate to strong very fine
and fine subangular blocky structure; hard, friable, nonsticky,
nonplastic; patchy thin clay coatings on ped faces and in pores;
common very fine roots; common rounded, soft manganese concretion;
moderate alkaline (field pH 8.0); clear, smooth boundary.

Bt4 88/90-140 Pale brown (10YR6/3) slightly gravelly coarse loamy sand; moderate
fine and medium subangular blocky structure; slightly hard, friable,
nonsticky, nonplastic; moderately thick clay coatings on ped faces and
in pores; few very fine roots; common rounded soft and hard ferrous
and manganese concretion; medium acid (field pH 6.0); clear, smooth
boundary.

Bt5 140-180+ Pale brown (10YR6/3) slightly gravelly coarse loamy sand; weak to
moderate very fine and fine subangular blocky structure; slightly hard,
friable, nonsticky, nonplastic; patchy thin clay coatings on ped faces
and in pores; common rounded soft and hard ferrous and manganese
concretion; strongly acid (field pH 5.5).

Type Location: Name of village, Ban Hup Krapong, Tambon Khao Yai, Amphoe Cha-am Changwat
Phetchaburi.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR hue, value of 3 to 4 and chromas of 2 or 3.
Structure is moderate fine crumb in the upper layers and weak fine blocky below. Field pH
values range from  6.0 to 7.0.

The upper B horizon has 10YR and 7.5YR hues, values of 5 or 6 and chromas of 4 or 6.
Structure is moderate fine blocky and field pH values range form 6.0 to 7.0.

The lower B horizon has 10YR hue, values of 5 or 6 and chromas of 1 to 3. Structure is weak
medium blocky and the horizon may become slightly gravelly with depth, the coarse fraction
being mainly quartz. Scattered, soft iron/manganese nodules may occur.Field pH values range
from 6.0 to 7.0.

Similar Soil Series:
Sattahip series (Sh): has a sandy soils throughout profile.
Chon Buri series (Cb): has a aquic moisture regime and have a fine-loamy family
Thung Wa series (Tg): has an udic moisture regime and higher colour values in the A horizon,

pH values are slightly lower.
Map Bon series (Mb): is a residuum soils and a member of fine-loamy family

Principal Associated Soils: These include Sattahip, Chon Buri and Nong Kae series occupying
slightly lower positions on the low terraces.
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ANALYSIS RESULTS  Profile code No.: SW-56/47

      (oven dry basis) Soil series : Hup Kraphong (Hg)

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

P40-354 0-10/18 Ap 76.8 18.7 4.5 6.0 14.5 18.3 24.1 13.9 ls sl 5.8 5.0 3.3 0.08

P40-355 10/18-40 Bt1 75.2 20.3 4.5 5.9 12.6 17.2 24.7 14.8 sl-ls sl 7.2 6.6 2.3 0.08

P40-356 40-65 Bt2 75.1 20.9 4.0 10.6 16.1 17.6 19.5 11.3 sl-ls cosl 7.1 6.1 1.4 0.04

P40-357 65-88/90 Bt3 75.5 19.5 5.0 14.0 17.4 16.5 17.4 10.2 sl-ls cosl 7.2 6.2 2.2 0.04

P40-358 88/90-140 Bt4 77.1 16.4 6.5 13.5 18.5 17.6 16.6 10.9 sl-ls sdcols 5.5 4.3 2.1 0.08

P40-359 140-180+ Bt5 82.5 10.5 7.0 20.3 21.6 17.8 15.1 7.7 ls cosl 5.4 4.0 1.8 0.08

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

0-10/18 0.4 0.34 3.60 0.70 0.20 0.50 5.00 0.90 5.90 2.50 55.6 100 85 5.00

10/18-40 0.7 0.22 3.00 0.50 0.20 0.60 4.30 0.40 4.70 2.50 55.6 100 91 4.30

40-65 0.4 0.09 1.90 0.40 0.10 0.60 3.00 0.00 3.00 1.40 35.0 100 100 3.00

65-88/90 0.5 0.06 1.30 0.10 0.10 0.20 1.70 0.40 2.10 0.80 16.0 100 81 1.70

88/90-140 0.5 0.03 1.10 0.30 0.20 0.20 1.80 0.50 2.30 1.90 29.2 95 78 1.98 0.18 -

140-180+ 0.4 0.02 1.00 0.20 0.20 0.20 1.60 0.50 2.10 1.40 20.0 100 76 2.02 0.42 -
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Proposed F.J. Dent, 1964
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

HIN KONG SERIES Field Symbol: Hk

Distribution: Occupies moderate extent on the eastern margins of the Central Plain, mainly in Changwat
Nakhon Nayok and Saraburi.

Setting: Hin Kong soils are formed from alluvium and occur on low terraces or alluvial plain. Relief is
flat to nearly flat with a micro-relief caused by the presence of abundant termite mounds.
Slopes are about 1%. The climate is Tropical Savanna (Köppen ‘Aw’). Mean annual
precipitation ranges from 1,000 mm to 1,400 mm. Mean annual temperature is 27oC.

Drainage and Permeability: Somewhat poorly drained to poorly drained. Permeability and runoff are
slow. These soils are flooded by impounded rainwater or river to depths of about 30 cm for
about four months during the rainy season. Groundwater level falls below about 2 m from the
soil surface during the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Hin Kong series is a member of the Fine-silty, mixed, subactive,
isohyperthermic Typic Paleaquults.They are deep, strongly to medium acid soils and are
characterized by a pale brown or brown silt loam A horizon, overlying a pale brown, grading
to pinkish gray silt loam or silty clay loam argillic B horizon. This is turn overlies a gray silty
clay or clay in the lower B horizon. Strong brown and yellowish brown mottles occur in the A
and argillic B horizon; reddish mottles commonly occur in the lower B horizon. Black
manganese coatings in pores or as nodules occur in the argillic B horizon.

Typifying Pedon: Profile code number is Code SE-11/17

Location: 200 west of road from Ban Na–Saraburi, Ban Rai Pho Hak, Tambon Khao Phoem,
Amphoe Ban Na Changwat Nakhon Nayok.

Sheet Name: Changwat Nakhon Nayok No.: 5237 IV
Coordinate: 252887 Elevation: 15 m (MSL)
Relief: nearly level Slope: 1%
Physiography: terrace
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 20-30 cm Duration: 3 month Frequency: every year
Annual rainfall: 2,009.3 mm Mean temp: 28.4 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: S. Udomsri Date: 21 April, 1998
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-15/18 Mixed white and light gray (10YR8/1 and 10YR7/2) silt loam; common
fine and medium distinct brownish yellow (10YR6/8) mottles; moderate
weak fine and medium subangular blocky structure; slightly hard,
friable, sticky, slightly plastic; common very fine and fine roots;
moderately acid (field pH 6.0); clear, wavy boundary.

Bg 15/18-28 Mixed white and light gray (10YR8/1 and 10YR7/2) silt loam; many
medium and coarse distinct brownish yellow (10YR6/6-8) mottles;
moderate medium and coarse subangular blocky structure; slightly
hard, friable, sticky, plastic; common very fine and fine roots; strongly
acid (field pH 5.5); clear, smooth boundary.
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Btg1 28-44 Mixed white and pale brown (10YR8/1 and 10YR6/3) silt loam; many
medium and coarse distinct brownish yellow (10YR6/8), few fine distinct
strong brown (7.5YR4/6) mottles; strong medium and coarse
subangular blocky structure; hard, friable, sticky, plastic; patchy
moderately thick cutan on ped faces and in pores; few very fine roots;
few to common soft black Fe&Mn concretions; very strongly acid (field
pH 5.0); clear, smooth boundary.

Btg2 44-82/86 Grayish brown (10YR5/2) silty clay loam; common medium distinct
brownish yellow and yellowish brown (10YR6/8 and 10YR5/6) mottles;
strong medium and coarse subangular blocky structure; very hard, firm,
sticky, plastic; patchy moderately thick cutan on ped faces and in pores;
common soft black Fe&Mn concretions; very strongly acid (field pH
5.0); clear, wavy boundary.

Btg3 82/86-140 Light brownish gray (10YR6/2) silty clay loam; many medium and
coarse distinct pale brown and yellowish brown (10YR6/3 and
10YR6/8) mottles; strong medium and coarse subangular blocky
structure; very hard, firm, very sticky, very plastic; patchy moderately
thick cutan on ped faces and in pores; some organic mater coated on
ped faces; strongly acid (field pH 5.5); clear, smooth boundary.

Btg4 140-200 Grayish brown (10YR5/2) silty clay loam; common fine and medium
distinct yellowish brown (10YR6/8) mottles; strong coarse subangular
blocky structure; slightly hard, firm, very sticky, very plastic; patchy
moderately thick cutan on ped faces and in pores; strongly acid (field
pH 5.5).

Type Location: Name of village,  Ban Hin Kong, Tambon Hin Kong, Amphoe Nong Kae Changwat
Saraburi

Range of Profile Features:

The A horizon is from 10 to 20 cm thick has 10YR hue, values of 4 to 6 and chroma of 3.
Structure is weak coarse blocky and crumb in places, but may be platy in the upper layers. Field
pH values range from 5.5 to 6.5.

The argillic B horizon has pale brown (10YR 6/3) colours at the upper transition but throughout
the greater part of the horizon has 7.5YR or 5YR hues, values of 5 to 7 and chromas of 2 or
less. Structure is weak coarse blocky and field pH values range from 5.0 to 5.5.

Similar Soil Series:
Lampang series (Lp): has higher values, chromas of 2 or less. Throughout the solum and

base saturation more than 35 %
Manorom series (Mn): is a member of the fine family, dominant reddish mottles and plinthite

in the argillic B horizon and base saturation more than 35 %.

Principal Associated Soils: These include Klaeng and Manorom series occupying similar to slightly
lower positions on the low terraces.
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ANALYSIS RESULTS  Profile code No.: SE-11/17

      (oven dry basis) Soil series : Hin Kong (Hk)

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

416406 0-15/18 Apg 5.1 78.1 16.8 0.1 0.7 0.7 1.5 2.1 sil sil 4.3 3.9 7.8 39

416407 15/18-28 Bg 7.2 71.1 21.7 0.8 0.7 0.7 2.0 3.0 sil sil 4.7 3.8 0.8 39

416408 28-44 Btg1 7.8 68.2 24.0 0.8 1.1 1.1 2.5 2.3 sil sil 4.9 3.6 0.8 39

416409 44-82/86 Btg2 7.7 56.0 36.3 1.4 1.2 1.1 2.4 1.6 sicl sicl 5.4 3.6 0.8 78

416410 82/86-140 Btg3 4.1 51.0 44.9 0.0 0.2 0.7 1.2 2.0 sic sicl 5.1 3.4 0.7 78

416411 140-200 Btg4 6.9 53.9 39.2 0.4 0.3 0.6 1.9 3.7 sicl sicl 5.2 3.4 1.0 78

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

0-15/18 0.6 1.06 0.10 1.80 0.20 0.10 0.20 2.30 4.10 6.40 4.20 25.0 55 36 3.20 0.93

15/18-28 0.8 0.20 0.04 1.00 0.20 0.10 0.30 1.60 4.30 5.90 4.50 20.7 36 27 3.20 1.59

28-44 0.8 0.14 0.02 0.60 0.20 0.10 0.40 1.30 5.60 6.90 4.40 18.3 30 19 3.70 2.41

44-82/86 1.4 0.11 0.02 0.30 0.20 0.20 0.80 1.50 8.80 10.30 9.20 25.3 16 15 6.60 5.07

82/86-140 1.6 0.10 0.01 0.20 0.10 0.20 2.00 2.50 8.80 11.30 10.60 23.6 24 22 2.50 0.00

140-200 1.2 0.07 0.01 0.20 0.10 0.20 1.60 2.10 8.20 10.30 8.90 22.7 24 20 6.70 4.61
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Proposed by: W. Van der Kevie, 1964
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

KHOK KRATHIAM SERIES Field Symbol: Kk

Distribution: Occupies small extent in the northern part of the Central Plain with limestone nearby.

Setting: Khok Krathiam soils are formed from alluvium which high in montmorillonitic clays. They
occur on alluvial plain or along the boundary between terraces and the recent alluvial plain
which have limestone nearby. Relief is nearly flat with slopes of less than 2 %. Elevation
ranges from 2-5 m above sea level. The climate is Tropical Savanna (Köppen ‘Aw’). Annual
precipitation ranges from 1,000 mm to 1,400 mm. Mean annual temperature is 27o C.

Drainage and Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
These soils are flooded by river water or rain to depths of 1 m or more for five or six months
during the rainy season. Sometimes this area flooded by irrigation. However, these soils also
dry out deeply with groundwater level falling below 2 m during the peak of the dry season
when deep wide cracks usually occur.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Khok Krathiam series is a member of the Very-fine, smectitic,
isohyperthermic Ustic Endoaquerts.They are deep, medium to slightly acid over mildly to
moderately alkaline soils. They are characterized by a thick black, grading to very dark gray
or dark gray clay A horizon, overlying a gray or light gray clay B horizon. These soils are
mottled throughout with strong brown and yellowish red coatings along root channels and
cracks in the upper A horizon, and yellowish brown, light olive brown and olive yellow
mottles in the B horizons. Slickensides and pressure faces occur from shallow depth and
cracks at least 1 cm wide at 50 cm depth open during the dry season. Manganese,
iron/manganese, and secondary lime nodules are commonly found in the deeper subsoil
below approximately 80 cm from the soil surface.

Typifying Pedon: Profile code number is Code C-3/18

Location: Ban Kong Thong, Tambon Don Thong, Amphoe Nong Don Changwat Saraburi.
Sheet Name: Amphoe Tha Ruea Sheet No.:5138 III
Coordinate: 156854 Elevation: 2 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: alluvium plain
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth:>2 m
Flooding depth: 100 cm Duration: several month Frequency: every year
Annual rainfall: 1,211.9 mm Mean temp: 28.1 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other: deep wide (1.5-2 cm) cracks up to 1 m depth
Described by: Cowie, Kevie, Thamrong and Chalaeo Date: 15 April, 1969
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-2 Black (10YR2/1) clay; many very fine strong brown mottles along root
channels; strong coarse granular; loose hard aggregates; many fine
and very fine roots; slightly acid (field pH 6.5); abrupt, wavy boundary.

Apg2 2-15 Black (10YR2/1) clay; many prominent strong brown (7.5YR5/6) and
yellowish red (5YR5/6) mottles, fine along root channels and medium
along ped faces; moderate coarse angular blocky structure; many fine
and common medium sized slickensides and common pressure faces;
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few very fine tubular pores; few snail shell fragments; some small
pieces of brick; common very fine and few fine roots; neutral (field pH
7.0); gradual, smooth boundary.

Bssg1 15-40 Very dark gray (10YR3/1) clay; many medium distinct dark yellowish
brown (10YR4/4) mottles and some inclusions of the Ap horizon;
moderate coarse angular blocky breaking to fine angular blocky
structure; friable; many medium slickensides and many pressure faces;
common fine and few coarse roots; moderately alkaline (field pH 8.0);
gradual, wavy boundary.

Bssg2 40-105 Dark gray (10YR4/1) clay; with few black inclusions of the Ap horizon
and many medium distinct light olive brown (2.5Y5/4) mottles (60% of
soil mass) and few fine prominent yellowish red (5YR5/6) mottles along
root channels; moderate to weak medium angular blocky structure;
slightly firm; common big slickensides and common pressure faces; few
fine roots; mildly alkaline (field pH 7.5); gradual, slightly wavy boundary.

Bssg3 105-200 Gray (5Y6/1) clay; many medium distinct light olive brown (2.5Y5/4
60% of soil mass) and few fine prominent yellowish brown (10YR5/6)
mottles; moderate to weak medium angular blocky structure; slightly
firm, slightly plastic and very sticky; common slickensides and pressure
faces; common very fine roots; few coarse lime nodules; few hard black
manganese nodules.

Bssg4 200-280 Gray (10YR6/1) clay; common medium distinct light olive brown
(2.5Y5/4) and few fine distinct yellowish brown (10YR5/6) mottles;
slightly firm, very plastic and very sticky; common slickensides and
pressure faces; very few lime nodules and very few manganese
nodules.

BCg 280-400 Light gray (5Y7/1) clay; many fine and medium prominent yellowish
brown (10YR5/6) mottles (50% of soil mass); many lime nodules which
can be crushed by fingers (30% of soil mass) some coarse black
manganese nodules.

Type Location: Name of village, Ban Khok Krathiam, Amphoe Mueang Changwat Lop Buri.

Range of Profile Features:

The A horizon is from 20 to 40 cm thick, has 10YR hue, values of 2 and 3 and chromas of 2 or 1
structure is strong, coarse granular at the surface and moderate. Field pH values range from 5.5
to 6.5.

The B horizon has 10YR or 5Y hues, values of 4 to 5 in the upper and 5 to 7 in the lower and
chroma of 1 throughout. Structure is strong to moderate, medium blocky and field pH values
range from 7.0 to 8.0.

Similar Soil Series:
Sing Buri series (sin) : has predominantly dark gray colours, floods for longer periods,

somewhat lower pH values and does not dry long enough for deep cracking to occur.
Ban Mi series (Bm) : has dominant dark gray colours in the A horizon and upper B horizon
Chong Khae series (Ck) : contain dominant fine red mottles throughout.

Principal Associated Soils: These include Ban Mi series occupying somewhat higher positions on
the semi-recent terrace, and Sing Buri series which occur on low lying parts of the alluvial
plain.
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ANALYSIS RESULTS  Profile code No. C-3/18

      (oven dry basis) Soil series : Khok Krathiam (Kk)

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-784 0-15 Apg1-2 3.7 12.3 84.0 c c 5.9 5.0 2.7 13.6 123

P-785 15-40 Bssg1 2.3 11.7 86.0 c c 6.6 5.5 2.3 25.8 105

P-786 40-105 Bssg2 2.0 2.5 95.5 c c 6.5 5.5 1.8 10.3 111

P-787 105-200 Bssg3 3.2 5.3 91.5 c c 7.5 6.7 3.1 3.4 81

P-788 200-280 Bssg4 4.5 8.0 87.5 c c 7.6 6.6 2.9 2.8 40

P-789 280-400 BCg 11.3 23.2 65.5 c c 7.9 10.0 16.3 8.0 52

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 9.8 1.65 40.20 4.40 0.40 0.70 45.70 14.90 60.60 56.40 67.1 81 75 0.08

15-40 9.0 0.77 42.00 4.10 0.30 1.00 47.40 10.30 57.70 54.30 63.1 87 82 0.08

40-105 9.6 0.52 40.70 2.80 0.30 1.50 45.30 8.60 53.90 50.90 53.3 89 84 0.16

105-200 9.5 0.06 50.60 2.50 0.20 2.00 55.30 5.00 60.30 51.90 56.7 100 92 0.19

200-280 9.7 0.07 51.80 2.60 0.10 2.50 57.00 4.90 61.90 54.90 62.7 100 92 0.16

280-400 9.8 0.02 54.70 1.80 0.10 2.20 58.80 2.10 60.90 37.90 57.9 100 97 0.19
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Proposed by R. L. Pendleton, 1953
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

KAMPHAENG SAEN SERIES Field Symbol: Ks

Distribution: Occupies large extent in the southwestern part of the Central Plain.

Setting: Kamphaeng Saen soils are formed from alluvium and occur on coalescing fan or old levees
and breach deposits of the terrace. Relief is flat to undulating. Slopes are 1-5 %. Elevation
ranges from 6 to 20 m above sea level. The climate is Tropical Savanna (Köppen ‘Aw’).
Mean annual precipitation ranges from 800 to 1,600 mm. Mean annual temperature is 27o C.

Drainage and Permeability and Surface Runoff: Well drained. Permeability is moderate and runoff
is slow to moderate. Groundwater level is below 1.5 m from the soil surface throughout the
year.

Vegetation and Land Use: Mainly used for settlement sites, gardens and orchards, or are put to
upland crops such as maize, cotton and sugar cane.

Characteristic Profile Features: Kamphaeng Saen series is a member of the Fine-silty, mixed,
semiactive, isohyperthermic Typic Haplustalfs.They are deep, friable, slightly acid over
neutral to mildly alkaline soils. They are characterized by a brown or dark brown silt loam or
loam A horizon, overlying a brown or strong brown silt loam, silty clay loam or  loam argillic
B horizon and sandy loam or loamy sand texture may occur in the lower part of the B
horizon, but within 150 cm. Very Fine mica flakes occur in all horizons.

Typifying Pedon: Profile code number is Code SW-53/31

Location: Kamphaeng Saen Campus, Kasetsart University, Tambon SaSi Mum, Amphoe Kamphaeng
Saen Changwat Nakhon Pathom

Sheet Name: Ban Thung Khok Sheet No.: 4937 II
Coordinate:  - Elevation: 6 m (MSL)
Relief: nearly level Slope: 1-2 %
Physiography:coalescing fan
Parent material: alluvium
Drainage: well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: - cm Duration: - month Frequency: -
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: sorghum and mango trees.
Other:
Described by: Preedee Donsakul Date: 24 Febraury, 1978
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap1 0-10/14 Dark brown (10YR 3/3); silt loam; moderate fine and some medium
subangular blocky structure; slightly hard, friable, non sticky and non
plastic; many fine and medium roots; common fine mica flakes; few soft
lime concretions; moderately alkaline (field pH 8.0); clear, wavy
boundary.

Ap2 10/14-34 Dark brown (10YR 3/3); silt loam; moderate fine and medium
subangular blocky structure; slightly hard, friable, non sticky and non
plastic; many fine and common medium roots; many fine mica flake;
few ant holes; few soft lime concretions; few pieces of charcoals; few
pieces of deacy bulbs of grasses; moderately alkaline (field pH 8.0);
clear, smooth boundary.
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Bt1 34-49 Dark brown (10YR 3-4/3); silt loam; moderate medium subangular
blocky structure; hard, friable, slightly sticky and non plastic; patchy thin
clay coating in pores; common fine roots; many fine mica flakes; few
ant holes; few pieces of charcoals; few brown spots of B material may
be brought up by biological activities; neutral (field pH 7.0); gradual,
smooth boundary.

Bt2 49-64 Dark brown to brown (10YR 4/3); silt loam to silty clay loam; moderate
medium subangular blocky structure; hard, friable, sticky and slightly
plastic; moderately thick clay coating in pores and patchy thin clay
coatings on ped faces; many fine roots; common fine mica flakes; few
ant holes; slightly acid (field pH 6.5 ); clear, smooth boundary.

Bt3 64-97/102 Dark brown to brown (7.5YR 4/4); silty clay loam; moderate fine and
medium subangular blocky structure; hard, friable, sticky and slightly
plastic; moderately thick clay coating in pore and patchy thin clay
coatings on ped faces; common fine roots; many fine mica flakes; few
dark brown spots of A material may be brought down by biological
activity; few ant holes; slightly acid (field pH 6.5 ); gradual, wavy
boundary.

Bt4 97/102-136 Brown (7.5YR 4-5/4); loam; weak fine and medium subangular blocky
structure; friable, slightly sticky and slightly plastic; patchy thin clay
coatings in pore and on ped faces; common fine roots; many fine mica
flakes; common dark brown spots of A material may be brought down
by biological activity; few ant holes; neutral (field pH 7.0 ); gradual ,
smooth boundary.

Bt5 136-165+ Strong brown (7.5YR 5/6); silty clay loam; weak fine and medium
subangular blocky structure; friable, sticky and plastic; patchy thin clay
coatings in pore and on ped faces; few fine roots; many fine mica
flakes; few dark brown spots of A material may be brought down by
biological activity; common medium and coarse secondary lime
concretions; few ant holes; neutral (field pH 7.0 )

Type Location: Name of Amphoe, Amphoe Kamphaeng Saen Changwat Nakhon Pathom.

Range of Profile Features:

The A horizon is from 15 to 30 cm thick, has 10YR or 7.5YR hues, values of 3 through 5 and
chromas of 2 and 4 in 7.5YR hue, and 2 or 3 in 10YR hue. Structure is weak to moderate
blocky. Field pH values range from 6.0 to 8.5.

The B horizon has 10YR or 7.5YR hues, values of 4 and 5 and chromas of 4 through 8.
Reddish brown (5YR 5/4 or 4/4) colours may also occur in the deeper subsoil. Textures may be
loam, silt loam, clay loam or silty clay loam and structure is weak to moderate, medium blocky.
Field pH values range from 7.0 to 8.0. This horizons commonly contain some white, soft,
powdery lime and react with HCl.

Similar Soil Series:
Pran Buri series (Pr) : has a fine-loamy, without micas or soft, powdery lime and has

somewhat lower pH values.
Ruso series (Ro) : has a similar profile, but has an udic moisture regime with lower pH values

throughout, no soft, powdery lime.
Kamphaeng Phet series (Kp); has a similar profile, but lower pH values about 5.5-6.5 in B

horizon and without secondary lime.

Principal Associated Soils: These include Nakhon Pathom series on the alluvial plain or terrace,
and Saraburi series on the transition between the terrace and flood plain.
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ANALYSIS RESULTS  Profile code No.: SW-53/31

      (oven dry basis) Soil series : Kamphaeng Saen (Ks)

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 5005 0-10/14 Ap1 25.8 59.2 15.0 0.1 0.2 0.6 7.0 17.9 sil sil 7.6 6.9 73.5 370

RA 5006 10/14-34 Ap2 29.5 56.5 14.0 0.1 0.0 0.5 7.3 21.6 sil sil 7.5 6.8 96.5 284

RA 5007 34-49 Bt1 25.4 54.6 20.0 0.2 0.3 0.8 6.4 17.7 sil sil 5.6 4.8 46.2 317

RA 5008 49-64 Bt2 28.1 48.7 23.2 0.0 0.2 0.3 6.6 21.0 l sil-sicl 5.2 4.6 32.8 311

RA 5009 64-97/102 Bt3 23.9 53.2 22.9 0.0 0.0 0.3 6.2 17.4 sil sicl 5.5 4.9 13.3 266

RA 5010 97/102-136 Bt4 29.1 52.0 18.9 0.1 0.1 0.2 8.2 20.5 sil l 6.4 5.8 9.0 130

RA 5011 136-165+ Bt5 22.5 63.6 13.9 0.1 0.2 0.2 6.4 15.6 sil sicl 8.0 7.3 17.9 101

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

0-10/14 0.9 2.39 9.40 1.50 0.80 0.20 11.90 1.60 13.50 10.10 67.3 100 88 0.37

10/14-34 0.7 1.95 9.40 1.40 0.60 0.20 11.60 2.40 14.00 9.50 67.9 100 83 0.32

34-49 1.0 1.04 6.10 1.10 0.70 0.30 8.20 6.10 14.30 8.90 44.5 92 57 0.49

49-64 0.6 0.57 6.50 1.20 0.70 0.40 8.80 6.40 15.20 8.80 37.9 100 58 0.32

64-97/102 1.1 0.39 7.00 1.60 0.60 0.60 9.80 4.80 14.60 8.60 37.6 100 67 0.54

97/102-136 2.0 0.20 6.90 1.60 0.30 1.30 10.10 3.40 13.50 8.60 45.5 100 75 0.88

136-165+ 0.8 0.25 24.00 1.80 0.20 2.30 28.30 1.00 29.30 9.40 67.6 100 97 2.01
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Proposed by W. Van der Kevie, 1971
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

KHAO YOI SERIES Field Symbol: Kyo

Distribution: Occupies moderate extent in the southwest Central Plain.

Setting: Khao Yoi soils are formed from alluvium and occur on low terrace or alluvial fan. Relief is flat
to nearly flat with a micro-relief caused by the presence of abundant termite mounds. Slopes
are about 1%. Elevation ranges from 8-20 m above sea level. Mean annual precipitation
ranges from 900 to 1,400 mm. The climate is Tropical Savannah (Köppen ‘Aw’). Mean
annual temperature is 27oC.

Drainage and Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Permeability and runoff are slow. These soils are flooded by impounded rainwater or river for
approximately four months to depths of up to 30 cm during the rainy season. Sometimes this
area flooded by irrigation. Groundwater level falls below 2 m from the soil surface during the
peak of the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Khao Yoi series is a member of the Fine-loamy, mixed, semiactive,
isohyperthermic Aeric Endoaqualfs.They are deep, medium to slightly acid soils. They are
characterized by a light brownish gray, light brown or light reddish brown loam or sandy
loam A horizon, overlying a light brownish gray, pinkish gray or light reddish brown sandy
clay loam or clay loam with discernable sand argillic B horizon. These soils are mottled
throughout with strong brown and yellowish red coatings in pores in the A horizon, and
brown, strong brown and yellowish red mottles in the B horizon. Frequent, soft and hard
iron/manganese nodules occur in the deeper subsoil.

Typifying Pedon: Profile code number is Code SW-52/92

Location: 1.1 km west of Wat Nang Kaeo, Ban Nang Kaeo, Amphoe Photaram Changwat Ratchaburi.
Sheet Name: Changwat Ratchaburi Sheet No.: 4936 II
Coordinate:  818125 Elevation: 10m (MSL)
Relief: nearly level Slope: 1%
Physiography: low terrace
Parent material: alluvium
Drainage: somewhat poorly drained to poorly drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth:20-30 cm Duration: 3-4 month Frequency: every year
Annual rainfall:1,051.8 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Suthat Sinchai Date: 10 June, 1981
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-13 Pinkish gray (7.5YR6/2) sandy loam; many fine distinct strong brown
mottles; weak medium and coarse subangular blocky structure; soft,
friable, slightly sticky, slightly plastic; many very fine and fine roots;
moderately acid (field pH 6.0); clear, smooth boundary.

Bg 13-27/39 Pinkish gray (7.5YR6/2) sandy clay loam; common fine distinct brown
mottles; moderate medium and coarse subangular blocky structure;
friable, slightly sticky, slightly plastic; very few small soft Fe&Mn
nodules; few earthworms; common very fine roots; slightly acid (field
pH 6.5); clear, wavy boundary.
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Btg1 27/39-58 Pinkish gray (7.5YR6/2) sandy clay loam; common fine and medium
distinct strong brown mottles; moderate medium and coarse subangular
blocky structure; friable, slightly sticky, slightly plastic; patchy thin clay
coatings on ped faces; very few small hard iron concretions; thin layer
(8 cm thick) of small hard iron concretions at lower part of this horizon;
few earthworms; few very fine roots; slightly acid (field pH 6.5); clear,
smooth boundary.

Btg2 58-83 Light brown (7.5YR6/4) sandy clay loam; many fine distinct strong
brown and few fine prominent red (2.5YR4/8) mottles; moderate
medium and coarse subangular blocky structure; friable, sticky, plastic;
patchy thin clay coatings on ped faces; very few small hard Fe&Mn
concretions; very few very fine roots; slightly acid (field pH 6.5); clear,
smooth boundary.

Btg3 83-118 Light brown (7.5YR6/4) sandy clay loam; many fine distinct strong
brown mottles; moderate medium and coarse subangular blocky
structure; firm, sticky, plastic; patchy clay coatings on ped faces; very
few small hard Fe&Mn concretions; slightly acid (field pH 6.5); clear,
smooth boundary.

Bcg 118-130/140 Light brown (7.5YR6/4) very gravelly sandy clay loam; many fine
distinct strong brown mottles; moderate medium subangular blocky
structure; firm, sticky, plastic; many large of irregular Fe&Mn
concretions (about 40% by volume) slightly acid (field pH 6.5); clear,
wavy boundary.

BCg 130/140-180 Pinkish gray (7.5YR6/2) sandy clay loam; many medium distinct strong
brown mottles; moderate medium subangular blocky structure; firm,
sticky, plastic; neutral (field pH 7.0).

Cg1 180-280 Pinkish gray (7.5YR6/2) sandy clay; many medium distinct strong
brown mottles; few small of soft black Mn nodules (about 10% by
volume); neutral (field pH 7.0).

Cg2 280-300 Light gray (10YR7/2) clay with discernable sand fractions; many
medium distinct strong brown mottles; neutral (field pH 7.0).

Remark: Below 180 cm depth described by auger hole.

Type Location: Name of Amphoe, Amphoe Khao Yoi Changwat Phetchaburi.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has hues of 10YR or 7.5YR , values of 5 or 6 and
chroma of 3. Structure is weak coarse blocky or massive and field pH values range from 6.0 to
7.0.

The B horizon has 10YR or 7.5YR hues, value of 6 and chromas of 2 or 3. Structure is
moderate or weak, coarse and medium blocky and field pH values range from 5.5 to 6 5.

Similar Soil Series:
Pak Tho series (Pth): has finer textures, lower pH in the subsoil and contains dominant red

mottles.
Doem Bang series (Db): has finer textures, grayer hues, red mottles and plinthite and

commonly contains secondary lime nodules in the deeper subsoil.
Nakhon Pathom series (Np): is member of fine familly.

Principal Associated Soils: These include Pak Tho series occupying similar positions on the low terrace.
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ANALYSIS RESULTS  Profile code No.: SW-52/92

      (oven dry basis) Soil series :  Khao Yoi (Kyo)

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

4/19195 0.13 Apg 21.8 45.9 32.3 0.2 0.7 3.0 10.9 70.0 Cl sl 5.0 3.8 2.0 59

4/19196 13-27/39 Bg 28.8 47.5 23.7 0.2 1.4 4.3 12.8 10.1 l scl 6.1 4.1 1.5 43

4/19197 27/39-58 Btg1 30.4 48.4 21.2 1.0 1.5 5.1 13.2 9.6 l scl 6.0 4.0 1.3 45

4/19198 58-83 Btg2 26.3 42.8 30.9 0.3 1.4 4.3 12.0 8.3 Cl scl 5.7 3.5 0.8 48

4/19199 83-118 Btg3 34.7 39.8 25.5 0.3 1.7 6.7 16.0 10.0 l scl 5.8 3.8 0.6 43

4/19200 118-139/170 Bcg 37.7 42.2 20.1 3.7 3.9 6.6 13.9 9.6 l vgscl 6.2 4.8 0.1 43

4/19201 139/140-180 BCg 33.9 40.9 25.2 2.3 2.2 5.0 12.5 11.9 l scl 6.3 4.5 0.7 48

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 1.4 0.56 0.05 4.00 1.00 0.10 0.50 5.60 4.80 10.40 6.70 20.7 84 54 0.25

13-27/39 1.7 0.28 0.02 5.20 1.30 0.10 1.00 7.60 4.30 11.90 9.40 39.7 81 64 0.20

27/39-58 1.5 0.23 0.02 4.10 1.10 0.10 1.40 6.70 4.70 11.40 8.70 41.0 77 59 0.22

58-83 2.4 0.34 0.03 3.50 1.40 0.10 3.10 8.10 6.40 14.50 11.90 38.5 68 56 0.35

83-118 1.9 0.16 0.01 3.10 1.50 0.10 5.00 9.70 4.00 13.70 10.30 40.4 94 71 0.50

18-139/17 1.9 0.08 0.01 2.10 1.50 0.10 7.10 10.80 3.50 14.30 11.00 54.7 98 76 0.35

39/140-18 2.4 0.10 0.01 2.10 1.90 0.10 9.30 13.40 2.70 16.10 13.20 52.4 100 83 1.20
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Proposed by R.L. Pendleton, 1953
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

LOP BURI SERIES Field Symbol: Lb

Distribution: Occupies moderate extent along the borders of the Central Plain and in the Central
Highlands, mainly in Changwat Lop Buri, Saraburi and Amphoe Pak Chong, Changwat
Nakhon Ratchasima.

Setting: Lop Buri soils are formed from alluvium which is rich in montmorillonitic clay, underlying marl
layer and occur on terraces adjacent to limestone hills. Relief is nearly flat to slightly
undulating. Slopes are 1-5%. They have a ‘gilgai’ micro-relief. The climate is Tropical
Savannah (Köppen ‘Aw’). Mean annual precipitation is approximately 1,400 mm. Mean
annual temperature is 27o C.

Drainage and Permeability and Surface Runoff: well drained. Permeability is slow and runoff is
slow to moderate. The soil dries and cracks deeply during the dry season.

Vegetation and Land Use: Originally mixed deciduous forest, now mainly cleared for upland crops,
such as, maize, sorghum, beans and rice.

Characteristic Profile Features: Lop Buri series is a member of the Very-fine, smectitic,
isohyperthermic Typic Haplusterts.They are deep neutral to moderately alkaline soils and
are characterized by a very thick black or very dark gray clay A horizon overlying a black or
very dark gray coloured B horizon. Slickensides and pressure faces are characteristic of the
dark coloured B horizon. The marl layer has its upper boundary at some depth below 80 cm
from the soil surface and scattered secondary lime nodules occur throughout. Cracks 1 cm
or more wide at 50 cm depth open for long periods during the dry season.

Typifying Pedon: Profile code number is C-4/16

Location: Ban Wang Mueang, Amphoe Wang Mueang Changwat Saraburi.
Sheet Name: King Amphoe Wang Mueang Sheet No.: 5238 IV
Coordinate:293423 Elevation: 82 m (MSL)
Relief: nearly level Slope: 1-2%
Physiography: terrace underlain by marl layer
Parent material: alluvium
Drainage: well drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - cm Duration: - month Frequency: -
Annual rainfall: 1,211.9 mm Mean temp: 28.1 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: upland crops; maize, sorghum, beans
Other:
Described by: V. Thanduan and Chaidech Date: 12 January 1969
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap 0-23 Black (10YR2/1) clay; moderate medium and coarse subangular blocky
with granular structure on the upper surface; very hard, firm, sticky,
plastic; common very fine and fine roots; few fine lime concretions and
slightly calcareous; moderately alkaline (field pH 8.0); clear, smooth
boundary.

Bss1 23-49 Black (10YR2/1) clay; moderate medium and coarse subangular blocky
structure; firm, sticky, plastic; few very fine roots; few fine lime
concretions and slightly calcareous; some slickensides; moderately
alkaline (field pH 8.0); gradual, smooth boundary.
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Bss2 49-85 Black (10YR2/1) clay; moderate medium and coarse subangular blocky
structure; firm, sticky, plastic; few fine roots; clear slickensides; few fine
lime concretions and calcareous; moderately alkaline (field pH 8.0);
clear, smooth boundary.

Bss3 85-135 Black (10YR2/1) to very dark gray (10YR3/1) clay; moderate fine and
medium subangular blocky structure; friable, sticky, plastic; few fine
roots; clear slickensides; about 3% fine lime concretions and
calcareous; moderately alkaline (field pH 8.0); clear, smooth boundary.

BCk 135-180+ Grayish brown (10YR5/2) clay loam; about 30% of soft and hard lime
concretions or marl and strongly calcareous; moderately alkaline (field
pH 8.0).

Type Location: Name of Changwat, Changwat Lop Buri.

Range of Profile Features:
The A horizon has 10YR hue, values of 2 or 3 and chroma of 1 in the upper part. Structure is
granular in the upper layers becoming strong or moderate, fine and medium blocky below. Field
pH values are 6.5 to 8.0.

The B horizon has 10YR hue, values of 2 or 3 and chroma of 1 grading to dark gray 10YR 4/1
or 2.5Y 4/0 at the transition between B and C horizons. Structure is strong or moderate, fine and
medium blocky below. Field pH values are 8.0 to 8.5.

The C horizon is composed of marl and has textures of clay, clay loam or loam. Colours are
variable, gray, light gray, white or grayish brown. Field pH values are 8.0 or more.

Similar Soil Series:
Takhli series (Tk): has a gravelly of marl within 50 cm of the soil surface.
Buri Ram series (Br): is basalt derived and used for paddy rice.
Ban Mi series (Bm): poorly drained with used for paddy. Values about 4 and distinct mottles

throughout profile

Principal Associated Soils: These include Takhli series which occupies slightly higher positions
close to the limestone hills, and Ban Mi series which occurs on the lower parts of the terrace.
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ANALYSIS RESULTS  Profile code No.: C-4/16

      (oven dry basis) Soil series : Lop Buri (Lb)

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-938 0.23 Ap 5.0 33.0 62.0 c c 7.7 6.7 9.9 30.9 216

Pc-939 23-49 Bss1 4.5 27.5 68.0 c c 7.4 6.5 5.2 15.6 126

Pc-940 49-85 Bss2 4.5 29.0 66.5 c c 7.8 6.6 13.2 30.2 117

Pc-941 85-135 Bss3 5.0 31.0 64.0 c c 8.0 6.8 19.3 14.4 73

Pc-942 135-180 BC 17.5 46.0 36.5 sicl cl 8.0 6.8 40.8 29.7 123

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 2.2 4.73 75.50 5.80 0.50 0.70 82.50 11.70 94.20 80.10 129.2 100 88 0.13

23-49 3.9 3.37 76.90 5.70 0.30 0.80 83.70 13.00 96.70 81.10 119.3 100 87 0.12

49-85 2.1 2.53 75.50 5.60 0.20 0.70 82.00 11.20 93.20 69.70 104.8 100 88 0.13

85-135 3.2 2.63 65.50 6.40 0.10 0.40 72.40 10.40 82.80 69.70 108.9 100 87 0.12

135-180 7.8 1.22 53.50 9.30 0.20 0.40 63.40 5.90 69.30 49.40 135.3 100 91 0.12
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Proposed by F.R. Moormann-1963
Revised by:
1. S. Kunaporn, 1987
2. S. Udomsri, 2004

LAT YA SERIES Field Symbol: Ly

Distribution: Occupies large extent, occurring in all parts of Thailand with the exception of Peninsular
Thailand and Southeast Coastal Thailand.

Setting: Lat Ya soils are formed from colluvium and residuum derived from sandstone and quartzite
interbeded with shale and phyllite or fine grained clastic rocks and occur on dissected
erosion surfaces or footslopes of residual hills. Relief is mainly undulating to rolling but may
be hilly in places. Slope range from 2-20%. Elevation are variable, but the soils are not
thought to occur higher than 750 meters above sea level. The climate is Tropical Savanna
(Köppen ‘Aw’). Mean annual temperature is 27o C.

Drainage and Permeability and Surface Runoff: Well drained. Permeability and surface runoff are
moderate to rapid. Ground water table is below 2 meters throughout the year.

Vegetation and Land Use: Mixed deciduous and dipterocarp forest, locally cleared for the shifting
cultivation of upland crops, reverting to secondary forest and shrubs when abandoned.

Characteristic Profile Features: Lat Ya series is a member of the Fine-loamy, siliceous,
isohyperthermic Kanhaplic Haplustults. They are moderately deep soils to fragments of
coarse grained material and are characterized by a dark yellowish brown, dark brown or
dark grayish brown sandy loam or loam A horizon. The argillic B horizon is a brown, strong
brown or reddish brown sandy loam or sandy clay loam grading to a yellowish red gravelly
sandy clay loam at some depth below 50 cm and within 125 cm of the soil surface. Gravels
are composed of quartz, sandstone phyllite, and shale fragments and scattered ironstone
nodules. Reaction is very strongly acid to medium acid, decreasing slightly with depth.

Typifying Pedon: Profile code number is 17

Location: 39 km to Erawan falling, Ban Wang Dong, Tambon Lat Ya, Amphoe Mueang Changwat
Kanchanaburi.

Sheet Name: King Ban Lat Ya Sheet No.: 4837 II
Coordinate: 293423 Elevation: 50-60 m (MSL)
Relief: gently undulating Slope:2% convex
Physiography: footslope
Parent material: coarse grained material over fine grained clastic rocks
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - cm Duration: - month Frequency:-
Annual rainfall: 1,051.8 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: secondary forest
Other:
Described by: M.J. Maubach, C. Chaengprai,
                        W. Sirichuaychoo

Date: 10 June, 1981

Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap 0-20 Brown to dark brown (7.5YR4/4 dry), dark reddish brown (5YR3/2
moist) clay loam; weak medium subangular blocky breaking to
moderate fine subangular blocky and granular structure; hard, friable,
slightly sticky, slightly plastic; many very fine and fine roots; moderately
acid (field pH 6.0); clear, slightly wavy boundary.
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BA 20-42 Strong brown (7.5YR5/6 dry), reddish brown (5YR4/4 moist) clay loam;
moderate medium and coarse subangular blocky structure; hard,
friable, slightly sticky, slightly plastic; patchy thin clay coatings on ped
faces and in pores; common fine and few large roots; very strongly acid
(field pH 5.0); gradual, smooth boundary.

Bt1 42-66 Reddish yellow (7.5YR6/8 dry), dark red (2.5YR3/6 moist) clay loam;
moderate medium and coarse subangular blocky structure; hard,
friable, slightly sticky, slightly plastic; patchy thin clay coatings on ped
faces and moderately thick in some pores; few fine and medium roots;
extremely acid (field pH 4.0); gradual, smooth boundary.

Bt2 66-96 Reddish yellow (5YR6/8 or 7.5YR7/6 dry), red (2.5YR4/8 moist) clay
loam; moderate coarse and medium subangular blocky breaking to
moderate fine subangular blocky structure; hard, friable, slightly sticky,
slightly plastic; patchy thin clay coatings on ped faces and moderately
thick in some pores; few fine and medium roots; extremely acid (field
pH 4.0); abrupt, smooth boundary.

BC 96-127 Rock fragment about 80%, mostly qurtzo-phyllite; few fine roots.

Remark: Pedon No. 17 from Benchmark Soils of Thailand, L. Moncharoen, T. Vearasilp, and H.
Esvaran, 1987, Deptpartment of Land Development, Thailand and Soil Management Support
Service, USA.

Type Location: Name of Tambon, Tambon Lat Ya, Amphoe Mueang Changwat Kanchanaburi.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick and may have a loam or sandy loam texture. Matrix
colours are in 10YR and 7.5YR hues with values of 3 through 5 and chromas of 2 through 4.
Structure is moderate, fine and medium blocky and field pH values range from 5.0 to 6.0.

The argillic B horizon may have sandy loam, sandy clay loam or loam textures and contains
gravels of more than 35% by volume between 50-125 cm. Matrix colours are in the 7.5YR and
5YR hues with values of 4 or more and dry values of 5 or more with chromas of 4 through 8.
Structure is moderate, fine and medium blocky and field pH values range from 4.5 to 5.5.

Similar Soil Series:
Tha Yang series (Ty): is very gravelly within 50 cm of the soil surface.
Phato series (Pto): similar profile with regard to morphology, genesis and parent material, but

with an udic moisture regime.

Principal Associated Soils: These include Tha Yang occurring on residual hills, Mae Rim and
Yasothon series on uplifted terraces, and Chiang Khan and Ban Chong series on dissected
erosion surfaces and coalescing fans.
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ANALYSIS RESULTS  Profile code No.:17

      (oven dry basis) Soil series : Lat Ya (Ly)

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 42.6 35.4 22.0 3.3 5.8 8.9 13.3 11.3 Cl cl 4.9 4.3

20-42 BA 41.6 33.3 25.1 3.2 5.6 8.6 13.1 11.1 Cl cl 4.8 4.2

42-66 Bt1 34.1 35.6 30.3 3.6 4.4 7.3 10.1 8.7 Cl cl 4.7 3.9

66-96 Bt2 28.7 34.8 36.5 3.7 4.3 5.8 7.6 7.3 Cl cl 4.7 4.1

96-127 BC 28.6 26.0 45.4 15.9 3.9 2.5 3.0 3.3 c - 4.9 4.2

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 1.62 0.10 2.00 1.40 0.20 TR 3.60 9.00 40.9 40

20-42 1.41 0.09 0.80 0.90 0.20 TR 1.90 7.60 30.3 25

42-66 0.54 0.05 0.20 0.30 0.10 TR 0.60 6.90 22.8 9

66-96 0.44 0.05 0.30 0.60 0.10 TR 1.00 8.40 23.0 12

96-127 0.21 1.10 2.00 0.20 0.20 3.50 12.30 27.1 28
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Proposed by W. Van der Kevie, 1969
Revised by:
1.  C. Changprai, 1987
2.  S. Udomsri, 2004

MAHA PHOT SERIES Field Symbol: Ma

Distribution: Occupies moderate extent in the southeastern part of the Central Plain.

Setting: Maha Phot soils are formed from riverine alluvium mixed with marine sediments under
brackish water influence. They occur in former tidal flats or alluvium plain which grade down
to marine deposits and now free of tidal flooding which have been in cultivation for some time.
Relief is flat. Slopes are about 0-1%. Elevation ranges from 2-4 m above sea level. The
climate is Tropical Savanna (Köppen ‘Aw’). Annual precipitation ranges from 1,000 mm to
1,400 mm. Mean annual temperature is 27°C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding to depths of between 80 cm and 2 m from river water or rain. Sometimes
this area flooded by irrigation. The groundwater level falls to about 150 cm. During the peak
of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Maha Phot series is a member of the Very-fine, mixed, active, acid,
isohyperthermic Vertic Endoaquepts. They are deep soils with extremely to very strongly
acid reaction in the A and B horizon, and strongly to medium acid reaction in the C horizon.
They are characterized by a very dark gray to black clay A horizon overlying a grayish
brown or brown clay B horizon, which in turn overlies a reduced dark gray clay C horizon.
These soils are mottled throughout with strong brown coatings in root channels and pores in
the A horizon, and weak red, red and brownish yellow mottles in the B horizon. Yellow
jarosite mottles occur in the deeper subsoil, usually below 1 m from the soil surface.
Pressure faces and slickensides occur in the B horizon and the soil cracks at the surface
when dry.

Typifying Pedon: Profile code number is SE-12/60

Location: approx. 200 meter west of Prachinburi-Si Mahosot road at about km 36, Ban Khok Pip,
Tambon Khok Pip, Amphoe Si Mahosot Changwat Prachinburi.

Sheet Name: Amphoe Khok Pip Sheet No.: 5236 I
Coordinate: 597385 Elevation: 15 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: well drained Permeability:slow
Runoff: slow Ground water depth:1.7 m
Flooding depth: 50-100 cm Duration: 4-5 month Frequency: every year
Annual rainfall: 2,009.3 mm Mean temp: 28.4°C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Pramote Hemsrichart and Satira Udomsri Date: 17 March, 1997
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-18 Black (10YR2/1) silty clay; many medium distinct yellowish brown
(10YR5/6) mottles; moderate medium and coarse angular blocky within
medium and coarse prismatic structure; very firm, very sticky, very
plastic; many very fine and common fine roots; some ash along crack
surfaces; strongly acid (field pH 5.5); clear, smooth boundary.
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Bssg1 18-61/63 Mixed very dark gray (10YR3/1) and dark gray (10YR4/1) silty clay;
common fine prominent red (2.5YR4/8) and distinct yellowish brown
(10YR5/6) mottles; moderate medium and coarse angular blocky within
medium and coarse prismatic structure; firm, very sticky, very plastic;
common very fine roots; some iron pipes; many slickensides and
pressure faces; very strongly acid (field pH 4.5); clear, wavy boundary.

Bssg2 61/63-106/110 Light brownish gray (10YR6/2) silty clay; common fine and medium
distinct brownishyellow (10YR6/6-8) and many coarse prominent red
(2.5YR4/6) mottles; weak medium and coarse angular blocky structure;
firm, very sticky, very plastic; many slickensides and pressure faces;
some iron pipes, many organic matter, color is very dark gray
(10YR3/1), coated on ped faces; very strongly acid (field pH 4.5); clear,
wavy boundary.

Bssjg 106/110-154 Grayish brown (10YR5/2) silty clay; common fine distinct pale yellow
(2.5Y7/4) mottles; weak medium and coarse prismatic breaking to
moderate and coarse angular blocky structure; firm, very sticky, very
plastic; some iron pipes; some organic matter, color is very dark gray
(10YR3/1), coated on slickensides surfaces; few decay roots; many
slickensides and pressure faces; common jarosite; very strongly acid
(field pH 4.5); clear, smooth boundary.

Cg 154-180+ Dark gray (5Y4/1) half ripe silty clay; massive; very sticky, very plastic;
slightly acid (field pH 6.5).

Type Location: Name of Amphoe, Amphoe Si Maha Phot Changwat Prachinburi.

Range of Profile Features:

The A horizon is from 20 to 40 cm thick, has 10YR hue, values of 1 or 2 and chromas of 1 or 2.
Structure is weak coarse blocky and moderate crumb in the uppermost layer. Field pH values
range from 4.5 to 5.5.

The B horizon has 10YR and 7.5YR hues, values of 4 or 5 and chroma of 2 or 1. Structure is
moderate medium, breaking to fine blocky, commonly arranged in weak prisms. Field pH values
range from 4.0 to 4.5.

The C horizon is a dark gray or grayish brown reduced clay which may have few brown mottles
in the upper layers and is half ripe. Field pH values are 4.5 rising to 6.0 or more below 2 m from
the soil surface.

Similar Soil Series:
Ayutthaya series (Ay): has a similar profile, but contains gypsum crystals in the B and lower A

horizons.
Rangsit series (Rs): has an acid soils with yellow jarosite mottles between 50-100 cm of the soil

surface.
Ongkharak series (Ok): has an acid soils with yellow jarosite mottles within 50 cm of the soil

surface.
Sena series (Se): has an acid soils with yellow jarosite mottles between 50-100 cm of the soil

surface and also contains gypsum crystals in the B and lower A horizons.

Principal Associated Soils: These include Rangsit, Thanyaburi and Ongkharak series occupying
similar positions on former tidal flats.
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ANALYSIS RESULTS  Profile code No. : SE-12/80

      (oven dry basis) Soil series : Maha Phot (Ma)

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

406886 0-18 Apg 1.0 33.5 65.5 0.0 0.0 0.0 0.0 1.0 c sic 4.4 3.4 13.1 117

406887 18-61/63 Bssg1 3.5 31.5 65.0 0.0 0.1 0.4 1.4 1.6 c sic 4.0 3.1 3.2 156

406888 1/63-106/11 Bssg2 2.9 33.7 63.4 0.1 0.2 0.4 1.1 1.1 c sic 3.9 2.9 1.0 195

406889 106/110-154 Bssjg 1.4 33.0 65.6 0.0 0.0 0.0 0.0 1.4 c sic 3.7 3.2 3.6 312

406890 154-180+ Cg 0.8 30.3 68.9 0.0 0.0 0.0 0.0 0.8 c sic 4.0 3.7 43.4 429

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 3.6 3.50 8.10 4.70 0.30 0.70 13.80 25.10 38.90 30.00 45.8 46 35 3.94 17.74

18-61/63 3.9 1.22 4.20 4.30 0.40 1.50 10.40 27.50 37.90 30.40 46.8 34 27 15.48 25.88

/63-106/1 3.6 0.46 1.50 5.20 0.50 1.70 8.90 21.30 30.20 24.20 38.2 37 29 12.54 21.44

06/110-15 3.5 0.52 3.10 9.80 0.80 3.40 17.10 14.90 32.00 24.70 37.7 69 53 7.99 25.09

154-180+ 3.9 3.11 10.60 16.30 1.10 4.70 32.70 24.60 57.30 31.10 45.1 100 57 8.65 41.35
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Proposed by F.R. Moormann et al-1966
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

MUAK LEK SERIES Field Symbol: Ml

Distribution: Occupies moderate extent to large in the Central Plain, Central Highlands, West and
North of Thailand.

Setting: The Muak Lek soils are formed from residuum and colluvium from light colored shale, slates
and other equivalent rocks and occur on the undulating to hilly topography of erosion
surfaces and footslopes. The range of slopes is from 4-35%. Elevation above sea level is
from 180 m up to 400 m. The climate is Tropical Savanna (Köppen ‘Aw’). Average annual
precipitation varies from 1,100-1,400 mm. Mean annual temperature is around 27oC.

Drainage, Permeability and Surface Runoff: The Muak Lek series consists of well drained soils.
Permeability is moderate. Surface runoff is rapid. Ground water level during the dry season
is very deep.

Vegetation and Land Use: Mainly in Mixed deciduous and dry evergreen forest. Parts are cleared for
upland crop cultivation.

Characteristic Profile Features: The Muak Lek series is a member of the Clayey-skeletal, mixed,
semiactive, isohyperthermic, shallow Ultic Haplustalfs. They are shallow soil to parent rock
and characterized by a dark brown or dark grayish brown loam or silt loam A horizon
overlying a brown or dark brown or dark yellowish brown gravelly (or very gravelly) clay
loam, silty clay loam or clay argillic B horizon which in turn overlies parent rock fragments at
some depth within 50 cm of the surface. Reaction is medium acid to neutral over strongly
acid to slightly acid.

Typifying Pedon: Profile code number is 1

Location: Thai-Danish Dairy Farm on km 142 right side of Mitraparp road, Amphoe Muak Lek Changwat
Saraburi.

Sheet Name: Amphoe Kaeng Khoi Sheet No.: 5238 III
Coordinate: 597385 Elevation: 220 m (MSL)
Relief: undulating to rolling Slope: 5-8%
Physiography: erosion surfaces
Parent material: residuum and colluvium from shale and equivalent rocks
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: 1.7 m
Flooding depth: - cm Duration: - month Frequency: -
Annual rainfall: 1,211.9 mm Mean temp: 28.1°C Climate type: Tropical Savannah
Natural vegetation and/or land use: pasture
Other:
Described by: P.Hemsrichart, C.Navanugraha,
                        T.Chitchumnong

Date: 10 June, 1984

Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap 0-19 Dark brown to brown (10YR4/3) and brown (10YR5/3) clay loam; few
fine distinct strong brown (7.5YR5/6) mottles; strong medium and
coarse subangular blocky structure; hard firm, sticky, plastic; many very
fine roots; some fragment of shale; medium acid (field pH 6.0); clear,
smooth boundary.
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Bt 19-33/40 Dark yellowish brown (10YR4/4), brown (10YR5/3) and yellowish red
(5YR4/6) clay; few fine distinct strong brown (7.5YR5/6) mottles; strong
medium and coarse subangular blocky structure; hard, firm, sticky,
plastic; patchy thin cutan on ped faces; many very fine roots; some
fragments of shale; strongly acid (field pH 5.5) clear, wavy boundary.

BC 33/40-112 Brown (10YR5/3) very gravelly clay; common fine distinct strong brown
(7.5YR5/6) and few fine prominent red (2.5YR5/6) mottles; loose and
some fine subangular blocky structure; sticky plastic; many very fine
roots; gravels are pseudolaterite from shale about 30-90% diameter
about 1-10 cm neutral (field pH 7.0).

Cr 112-133+ Gray (10YR5/1) gravelly clay; common fine and medium brownish
yellow (10YR6/6) and few fine red (10YR4/8) mottles.

Remark: Pedon No. 1 from Supplementary on Soil Analysis Data of Six Pedon Soil in the Central
Plain, Central Highlands, and Northeast Plateau, Publish as part of the field guide book for
the Fifth Asean Soil Conference, 10-23 June 1984, Bangkok, Thailand. Department of Land
Development, Thailand.

Type Location: Name of Amphoe, Amphoe Muak Lek Changwat Saraburi.

Range of Profile Features:
The thickness of an A horizon varies from 5-20 cm and has 7.5YR or 10YR hues, values of 3 or
4, and chromas of 2 to 4. Texture of loam to clay loam may occur in places. Structure is weak to
moderate medium blocky and/or granular. Field pH value ranges from 5.5 to 7.0. This horizon
may contain some coarse fraction derived from parent rocks.

The B horizon has 10YR or 7.5YR hues; values of 4 or 5, and chromas of 2 to 4. Structure is
weak to moderate blocky. Field pH value is from 5.5 to 6.5.

The C and R horizons consist of parent rock fragments and occur within 50 cm of the surface. In
places these soils may contain some quartz fragments. Mottles may occur in the weathering
zone.

Similar Soil Series:
Chiang Khan Series (Ch): Coarse fraction consists of pseudolaterite derived from shale and

coating with iron. Colors of subsoil is in 5YR hues.
Li Series (Li): is redder color in the subsoil (in 5YR or 2.5YR hues).
Wang Saphung (Ws); has contain shale fragments and bedrock between 50-100 cm.

Principal Associated Soils: These include Pak Chong, Thap Kwang, Ban Chong, Tha Kli, Lop Buri
and Complex soils.
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ANALYSIS RESULTS  Profile code No. 1

      (oven dry basis) Soil series : Muak Lek (Ml)

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

6145 0-19 Ap 19.3 30.5 50.2 2.4 2.8 3.0 2.6 8.5 c cl 6.0 4.7 23.4 100

6146 19-33/40 Bt 15.3 32.9 51.8 3.1 1.9 1.9 1.5 6.7 c c 5.2 4.4 5.8 87

6147 33/40-112 BC 12.5 16.0 71.5 5.0 1.6 0.5 0.4 5.0 c vg 5.0 4.1 2.3 50

6148 1112-133 Cr 15.7 24.6 59.7 3.2 1.8 1.7 3.1 5.9 c gc 5.7 5.2 2.0 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

0-19 3.1 1.99 12.30 2.10 0.30 0.40 15.10 10.00 25.10 18.50 36.9 82 60

19-33/40 3.5 1.54 11.80 1.70 0.20 0.50 14.20 10.10 24.30 18.10 34.9 78 58

33/40-112 5.5 0.66 11.00 2.80 0.10 0.40 14.30 10.80 25.10 18.00 25.2 79 57

1112-133 3.2 0.19 12.90 2.00 0.10 1.20 16.20 5.50 21.70 16.60 27.8 98 75
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

MANOROM SERIES Field Symbol: Mn

Distribution: Occupies moderate extent in the northern part of the Central Plain.

Setting: Manorom soils are formed from alluvium and occur on the terrace or alluvial plains. Relief is
flat to nearly flat with a micro-relief caused by the presence of abundant termite mounds.
Slopes are about 1%. Elevation is 20-30 m above sea level. The climate is Tropical Savanna
(Köppen 'Aw'). Mean annual precipitation is approximately 1,200 mm. Mean annual
temperature is 27 °C.

Drainage, Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Permeability and runoff are slow. These soils are flooded by impounded rainwater or river to
depths of up to 50 cm for about four months during the rainy season. Sometimes this area
flooded by irrigation. Groundwater level falls below 2 m from the soil surface during the dry
season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Manorom series is a member of the fine, mixed, semiactive,
isohyperthermic Aeric (Plinthic) Endoaqualfs. They are deep, very strongly acid soils. They
are characterized by a brown loam, silty clay loam or clay loam A horizon overlying a brown
grading to grayish brown or light brownish gray argillic B horizon. These soils are mottles
throughout with yellowish brown and strong brown coating along root channels in the A
horizon and prominent red and yellowish red mottles in the B horizon. These soils have
plinthite in the B horizon with few to common spherical hard iron/manganese nodules occur
in the deeper subsoil or throughout the profile.

Typifying Pedon: Profile code number is C-1/29

Location: in front of Wat Hang Kha-yaeng at about km 5.2 (100 m north of road No. 3212 from
Amphoe Manorom to Ban Hang Nam Sakhon) Ban Hang Kha-yaeng, Tambon Hang Nam Sakhon,
Amphoe Manorom Changwat Chai Nat
Sheet Name: Changwat Uthai Thani SheetNo.: 5039 IV
Coordinate: 260909 Elevation: 20 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: alluvium plain
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: 1.2 m
Flooding depth: 50-80 cm Duration: 4 month Frequency: every year
Annual rainfall: 1,119.0 mm Mean temp: 28.3 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Pramote Hemsrichart and Satira Udomsri Date: 11 March, 1998
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-16 Dark gray (10YR4/1) silty clay; many medium distinct strong brown
(7.5YR4/6), dark brown (10YR4/3) mottles; moderate medium and
coarse subangular blocky structure; firm, sticky, plastic; many very fine
and common fine roots; some charcoal fragments; medium acid (field
pH 6.0); clear, smooth boundary.
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Bg 16-30 Brown (10YR5/3) silty clay; many medium distinct yellowish brown
(10YR5/6), strong brown (7.5YR5/8) mottles and some gray (10YR5/1)
spot; moderate medium and coarse subangular blocky structure; firm,
sticky, plastic; common very fine roots; few Fe&Mn concretions; slightly
acid (field pH 6.5); clear, smooth boundary.

Btgv1 30-60 Grayish brown (10YR5/2) clay; common medium prominent red
(2.5YR4/6) and common medium distinct dark yellowish brown
(10YR4/4) mottles; moderate medium and coarse easily breaking to
fine subangular blocky structure; friable, sticky, plastic; moderately thick
clay coatings on ped faces and pore walls; few very fine roots; common
plinthite (3-5%), common soft Fe&Mn concretions; some animal holes;
slightly acid (field pH 6.5); gradual, smooth boundary.

Btgv2 60-100 Grayish brown (10YR5/2) clay; common fine and medium prominent
red (2.5YR4/6) and few fine distinct yellowish brown (10YR5/8) mottles;
moderate fine and medium subangular blocky structure; friable, sticky,
plastic; moderately thick clay coatings on ped faces and pore walls; few
very fine roots; common plinthite (5-15%) few slickensides and
pressure faces, some organic matter (very dark grayish brown)
coatings on ped faces, common soft Fe&Mn concretions; very strongly
acid (field pH 5.0); gradual, smooth boundary.

Bssgv 100-165 Mixed grayish brown (10YR5/2) and light brownish gray (10YR6/2) clay;
common medium prominent red (2.5YR4/8) few fine distinct yellowish
brown (10YR5/8) mottles; moderate medium and coarse subangular
blocky structure; firm, sticky, plastic; common distinct slickensides and
pressure faces, common plinthite (5%); very strongly acid (field pH 5.0);
gradual, smooth boundary.

Bgv 165-200+ Gray to light gray (10YR6/1) clay; common medium distinct dark
yellowish brown (10YR4/6), yellowish red (5YR5/6), common fine
distinct strong brown (7.5YR5/8) and prominent red (2.5YR4/8) mottles;
weak medium and coarse subangular blocky structure grading to
massive; firm, sticky, plastic; common plinthite (5-6%), common
pressure faces; very strongly acid (field pH 5.0).

Type Location: Name of Amphoe, Amphoe Manorom Changwat Chai Nat

Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR hue, values of 4 or 5 and chroma of 3.
Structure is weak to moderate, medium blocky and field pH values range from 4.5 to 5.5

The B horizon has dominant brown (10YR 5/3) colours in the upper part, whereas the lower part
has 10YR or 2.5Y hues, values of 5 or 6, and chromas of 2 or 1. Structure is moderate, medium
blocky and field pH values range from 4.5 to 6.5.

Similar Soil Series:
Chiang Rai series (Cr): has lower chromas and high value throughout with base saturation lower

than 35 %
Chum Saeng series (Cs): has a cambic B horizon and a characteristic pinkish gray subsoil
Nakhon Pathom series (Np): has values and chromas < 4, and without red mottles and

plinthite.
Nakhon Phanom series (Nn): mainly founded in Northeast plateau and base saturation lower than

35 %

Principal Associated Soils: These include Nakhon Pathom, Phetchaburi and Saraburi series
occupying similar positions on the low terraces



83

ANALYSIS RESULTS  Profile code No. : C-1/29

      (oven dry basis) Soil series : Manorom (Mn)

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

416374 0-16 Apg 12.4 35.3 52.3 0.5 0.9 2.0 5.1 3.9 c sic 4.8 4.3 10.5 39

416375 16-30 Bg 9.2 27.4 63.4 0.3 0.7 1.1 3.1 4.0 c sic 5.0 4.0 1.5 39

416376 30-60 Btgv1 11.7 37.7 50.6 0.2 1.0 1.5 3.2 5.8 c c 5.1 4.4 2.8 39

416377 60-100 Btgv2 10.2 20.9 68.9 0.5 0.9 1.4 2.7 4.7 c c 5.1 3.7 2.1 39

416378 100-165 Bssgv 7.3 31.9 60.8 0.3 0.6 1.0 2.3 3.1 c c 4.9 3.7 1.4 39

416379 165-200 Bgv 6.8 29.9 63.3 0.4 0.6 1.0 1.9 2.9 c c 5.0 3.6 1.3 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

0-16 2.4 1.33 0.17 10.60 1.70 0.10 0.40 12.80 10.20 23.00 18.20 34.8 70 56 13.00 0.18

16-30 2.4 0.60 0.05 17.10 1.30 0.10 0.40 18.90 10.40 29.30 17.80 28.1 100 65 19.50 0.63

30-60 1.7 0.73 0.06 7.80 1.40 0.10 0.40 9.70 8.60 18.30 14.90 29.4 65 53 9.80 0.07

60-100 2.7 0.29 0.05 9.30 0.60 0.10 0.60 10.60 12.70 23.30 19.10 27.7 55 45 11.80 1.15

100-165 2.8 0.21 0.03 7.50 0.40 0.10 0.50 8.50 12.20 20.70 18.70 30.8 45 41 9.80 1.30

165-200 2.9 0.17 0.02 7.00 0.40 0.10 0.60 8.10 12.80 20.90 20.50 32.4 40 39 9.50 1.35
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Proposed by F.R.Moormann, 1963
Revised by:
0. C. Changprai, 1987
1. S. Udomsri, 2004

NONG KAE SERIES Field Symbol: Nk

Distribution: Occupies small extent in the western part of the Central Plain and in the northern part of
Peninsular Thailand.

Setting: Nong Kae soils are formed from old marine sediments and occur on old marine terraces.
Relief is flat to nearly flat with a micro-relief caused by the presence of abundant termite
mounds. Slopes are 2% or less. The climate is Tropical Savanna (Köppen ‘Aw’). Mean
annual precipitation ranges from 900 to 1,200 mm. Mean annual temperature is 27°C.

Drainage, Permeability and Surface Runoff: Moderately well drained to somewhat poorly drained.
Permeability is slow and runoff is moderate. These soils are water saturated during the rainy
season and are subject to temporary flooding (flash floods) by runoff water from the hills.
Groundwater level falls below 1.5 m from the soil surface during the dry season.

Vegetation and Land Use: Mainly covered with low thorny shrubs (typically Randia Tomentosa),
although small parts are used for broadcasted rice cultivation.

Characteristic Profile Features: Nong Kae series is a member of the Fine-loamy, mixed, active,
isohyperthermic Aquic Natrustalfs. They are deep, strongly to medium acid over mildly to
moderately alkaline soils. They are characterized by a dark grayish brown grayish brown or
brown sandy loam or loamy sand A horizon overlying a brown grading to pale brown very
pale brown or pinkish gray loam clay loam or sandy clay loam natric B horizon. These soils
are mottled in the B and lower A horizons with strong brown, light olive brown and yellowish
brown colours and have dark coloured coatings on ped faces. There is an abrupt boundary
between the A and B horizon. Scattered iron/manganese nodules commonly occur in the B
horizon which characteristically has a columnar or prismatic structure and very hard
consistence when dry. Secondary lime nodules occur in the lower B and C horizons.

Typifying Pedon: Profile code number is SW-57/15

Location: Between Ban Lai Bon-Ban Pong Kasang, Amphoe Kui buri Changwat Prachuab Khiri
Khan.

Sheet Name: Ban Yang Chum SheetNo.: 4933 III
Coordinate: 850(860)370(380) Elevation: 50-60 m MSL.
Relief: nearly level to gently undulating Slope: 2%
Physiography: old marine terraces
Parent material: old marine sediments
Drainage: modertaely well drained Permeability: slow
Runoff: rapid Ground water depth: >2 m
Flooding depth: - Duration: - month Frequency:-
Annual rainfall: 998.5 mm Mean temp: 27.5 °C Climate type:Tropical Savannah
Natural vegetation and/or land use:grasses, spiny shrubs and cactus
Other:
Described by:Mormann and Sanan Date:20 November,1968
Revised by: S. Udomsri

Horizon Depth (cm) Description

A 0-3 Brown to dark brown (10YR4/3) loamy sand; weak fine crumb; loose;
few interstitial pores; many fine roots; moderately acid (field pH 6.0);
clear, smooth boundary.

E 3-12/20 Brown (10YR5/3) loamy sand; weak coarse platy; slightly hard, few
tubular pores; few fine roots; strongly acid (field pH 5.5); abrupt, wavy
boundary.
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Bt 12/20-27/30 Brown (7.5YR5/4) sandy clay; few fine mottles; coarse columnar (10-18
cm) breaking to moderate medium and coarse subangular blocky
structure; extremely hard; dark colored coatings on ped faces; few
tubular pores; common fine roots; mildly alkaline (field pH 7.0); clear,
wavy boundary.

Btg 27/30-40 Pale brown (10YR6/3) sandy clay; common mottles; moderate fine
subangular blocky structure; very hard; common tubular and interstitial
pores; few lime nodules; few fine roots; moderately alkaline (field pH
8.0); clear, smooth boundary.

BCg 40-94+ White (10YR8/2 dry), very pale brown (10YR7/3 moist) sandy clay loam
to clay loam; common strong brown mottles; moderate fine subangular
blocky structure; very hard; few tubular pores; common black
manganese spots and lime concretions; very few roots; moderately
alkaline (field pH 8.0).

Type Location: Name of village, Ban Nong Kae, Amphoe Hua Hin, Changwat Prachuab Khiri Khan.

Range of Profile Features:
The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 4 or 5 and chromas of 2 or 3.
Structure is weak to moderate, fine crumb and field pH values range from 5.0 to 6.0.

The B horizon has 10YR and 7.5YR hues, values of 5 to 7 and chromas of 3 or 4 in 10YR and 2
or 4 in 7.5YR hues. Structure is moderate to strong columnar or prismatic, breaking to
moderate, medium and coarse blocky. Field pH values range from 7.0 to 8.0.

Similar Soil Series :
Kula Ronghai series (Ki) - is poorly drained and mainly founded in Northeast Plateau with

contain rock salt in deeper subsoils.

Principal Associated Soils: These include Pran Buri series on adjacent terraces, and Hua Hin series
on beach ridges.
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ANALYSIS RESULTS  Profile code No.: SW-57/15

      (oven dry basis) Soil series : Nong Kae (Nk)

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

P11 0-3 A 71.0 27.8 1.2 ls ls 6.4 4.6 0.4 2.6 67

P12 3-12/20 E 60.3 30.0 9.7 sl ls 7.0 5.4 0.6 2.6 40

P13 12/20-27/30 Bt 36.8 41.2 22.0 l sc 8.8 7.3 1.7 7.1 117

P14 27/30-40 Btg 30.5 47.0 22.5 l sc 9.0 7.3 1.2 2.9 143

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

0-3 0.1 0.22 0.35 0.53 0.13 0.34 1.35 0.70 2.05 1.89 157.5 71 66 0.01

3-12/20 2.6 0.30 1.06 1.17 0.08 2.40 4.71 2.09 6.80 5.58 57.5 84 69 0.01

2/20-27/30 4.7 0.16 10.71 4.03 0.32 9.00 24.06 0.79 24.85 12.75 58.0 100 97 0.08

27/30-40 3.8 0.02 4.56 1.59 0.36 9.00 15.51 0.79 16.30 11.60 51.6 100 95 0.10
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

NAKHON PATHOM SERIES Field Symbol: Np

Distribution: Occupies large extent in the southwestern parts of the Central Plain.

Setting: Nakhon Pathom soils are formed from alluvium and occur on alluvial plains or terraces.
Relief is flat to nearly flat with a micro-relief caused by the presence of abundant termite
mounds. Slopes are about 1%. Elevation ranges from 5-20 m above sea level in the areas of
the Central Plain region. The climate is Tropical Savanna (Köppen 'Aw'). Mean annual
precipitation ranges from 1,000 to 1,400 mm. Mean annual temperature is 27°C.

Drainage, Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Permeability and runoff are slow. These soils are flooded by impounded rainwater or river to
depths of up to 50 cm for three to four months during the rainy season. Sometimes this area
flooded by irrigation. Groundwater level falls below 2 m from the soil surface during the peak
of the dry season,

Vegetation and Land Use: Mainly used for broadcast rice cultivation. In places, sesame, beans and
groundnuts are grown, together with sugar cane in the dry season.

Characteristic Profile Features: Nakhon Pathom series is a member of the Fine, mixed, active,
isohyperthermic Aeric Endoaqualfs.They are deep, slightly acid to medium acid over neutral
to moderately alkaline soils. They are characterized by a very dark grayish brown, dark
grayish brown or dark brown A horizon and a dark grayish brown B horizon, with loam, silty
clay loam or clay loam textures in the A horizon and clay loam to clay in the B horizon.
These soils are mottled throughout with strong brown and yellowish brown coatings along
root channels in the A horizon and common strong brown, yellowish brown, dark yellowish
brown mottles in the B horizon. Scattered iron/manganese nodules occur in the subsoil,
Secondary lime nodules may also occur in the deeper B horizon below approximately 80 cm
from the soil surface.

Typifying Pedon: Profile code number is SW-53/8

Location: Near Lam Hubi, Amphoe Mueang Changwat Nakhon Pathom.
Sheet Name: Changwat Nakhon Pathom SheetNo.: 5036 IV
Coordinate: 181326 Elevation: 5 m MSL.
Relief: level Slope: 1%
Physiography: alluvial plains
Parent material: alluvium
Drainage: somewhat poorly drained to poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - month Frequency:-
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Kevie and Banchong Date: 21 May, 1971
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-15 Very dark grayish brown (10YR 3/2) many, fine and medium yellowish
red mottles; clay loam; moderate fine subangular blocky structure; slightly
sticky, nonplastic, friable moist; many very fine interstitial and common
Very fine tubular pores; many very fine roots; clear, smooth boundary;
medium acid (field pH 6.0).
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Apg2 15-31 Very dark grayish brown (10YR 3/2) few, fine brown to dark brown
mottles; clay loam to light clay; weak to moderate medium subangular
blocky structure; many very fine interstitial and tubular pores; few pieces
of brick; common very fine roots; gradual, smooth boundary; neutral (field
pH 7.0)

Btg1 31-50 Dark grayish brown (10YR 4/2) many, fine and medium dark yellowish
brown mottles; clay; moderate to strong, medium subangular blocky,
breaking to small blocks; sticky, slightly plastic; friable moist; patchy thin
clay coatings; many very fine interstitial and tubular pores; few, small,
soft manganese nodules; common very fine roots; gradual, smooth
boundary; neutral (field pH 7.0).

Btg2 51-85 Dark grayish brown (10YR 4/2) to brown (10YR 4/3) many, fine and
medium dark yellowish brown and yellowish brown mottles; clay;
moderate to strong, medium subangular blocky, breaking to small blocks;
sticky, slightly plastic, friable moist; thin broken clay coatings on ped
faces and in pores; many very fine interstitial and tubular pores; few,
small, soft manganese nodules; common very fine roots; gradual, smooth
boundary; moderately alkaline (field pH 8.0).

Btg3 85-105+ Brown to dark brown (7.5YR 4/2) very many, medium yellowish brown
mottles; light clay; moderate to strong, medium subangular blocky
structure; sticky, slightly plastic; thin broken clay coatings; many very fine
interstitial and tubular pores; few, very small, soft manganese nodules;
few very fine roots; moderately alkaline (field pH 8.0) (slightly
calcareous).

Type Location: Name of Changwat, Changwat Nakhon Pathom.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 3 or 5 and chromas of 2 or
less. Structure is weak coarse blocky and field pH values range from 5.0 to 6.5.

The B horizon has predominantly 10YR or 7.5YR hue, values of 4 to 5 and chromas of 1-2
coated on peds faces and 3-4 in peds. Few yellowish red mottles may occur in the subsoils.
Structure is moderate or strong, medium blocky and field pH values range from 6.5 to 8.0.

Similar Soil Series:
Saraburi series (Sb): has clay textures throughout and a cambic B horizon.
Doem Bang series (Db): has higher values in the argillic B horizon (5 to 7), contains more

medium and coarse sand and member of kaolinitic family.
Manorom series (Mn) contain red mottles and plinthite in B horizon.
Khamphaeng Saen series (Ks): has a fine-silty family and well drained soils.
Phetchaburi series (Pb): has a member of fine-silty family and has an inverted gley in the

upper A.

Principal Associated Soils: These include Manorom series, having a similar position, Khamphaeng
Saen and Phetchaburi series on alluvial fans or old levees; and Saraburi series occupying
transitional positions between the terrace and flood plain.



89

ANALYSIS RESULTS  Profile code No. SW-53/8

              (oven dry basis) Soil series: Nakorn Pathom (Np)

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-715 0-15 Apg1 24.0 50.0 26.0 l cl 5.8 5.2 0.6 42.2 140

Pb-716 15-31 Apg2 18.0 48.5 33.5 sicl cl-c 6.5 5.8 0.5 44.1 117

Pb-717 31-50 Btg1 10.0 49.5 40.5 sic c 6.7 5.9 0.5 31.0 117

Pb-718 50-85 Btg2 4.0 54.0 42.0 sic c 7.4 6.6 0.9 31.0 93

Pb-719 85-105+ Btg3 6.0 56.0 38.0 sicl c 8.0 7.5 4.2 31.9 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

0-15 1.8 1.62 13.10 6.50 0.30 2.80 22.70 6.90 29.60 17.80 68.5 100 77 0.42

15-31 2.5 1.02 10.90 6.70 0.30 1.90 19.80 5.30 25.10 18.60 55.5 100 79 0.44

31-50 2.8 0.68 10.10 9.10 0.30 2.90 22.40 4.60 27.00 19.80 48.9 100 83 0.41

50-85 2.9 0.36 10.30 10.20 0.20 5.60 26.30 4.50 30.80 20.00 47.6 100 85 0.49

85-105+ 2.1 0.30 24.10 9.30 0.20 5.70 39.30 2.30 41.60 19.00 50.0 100 94 0.65
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Proposed by R.L. Pendleton, 1953
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

ONGKHARAK SERIES Field Symbol: Ok

Distribution: Occupies small extent in the southern part of the Central Plain, mainly in Changwat
Nakhon Nayok.

Setting: Ongkharak 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 of tidal flooding which have been in cultivation for some time.
Relief is flat. Slope is about 0-1%. Elevation ranges from 1-3 m above sea level. The climate is
Tropical Savanna (Köppen 'Aw'). Mean annual precipitation is about 1,400 mm. Mean annual
temperature is 27 °C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding to depths of 1 m or more from river water or rain occurs for about six to
seven months during the rainy season. Sometimes this area flooded by irrigation. The
groundwater level falls to about 100 cm During the peak of the dry season and the soil
cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation. Rushes and sedges occur in
places where the soils are too acid for cultivation.

Characteristic Profile Features: Ongkharak series is a member of the Very-fine, mixed, semiactive,
acid, isohyperthermic Sulfic Endoaquepts.They are deep, extremely acid soils and are
characterized by a black or very dark gray clay A horizon overlying a grayish brown to brown
clay B horizon, which in turn overlies a dark gray, reduced clay C horizon approximately 150
cm from the soil surface. The soils are mottled throughout with strong brown and yellowish
red coatings along root channels in the A horizon, and prominent red, strong brown mottles
in the B horizon. Yellow jarosite mottles occur within 50 cm of the soil surface and are
diagnostic for the series. Pressure faces and slickensides occur in the B horizon and the soil
cracks at the surface when dry.

Typifying Pedon: Profile code number is 2

Location: Klong 10, 3 km North of Amphoe Nong Sua, Amphoe Nong Sua Changwat Pathum Thani.
Sheet Name: Amphoe Nong Sua SheetNo.: 5137 II
Coordinate: 316889 Elevation: 2 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: 1.4 m
Flooding depth: 15-20 cm Duration: 2-3 month Frequency: every year
Annual rainfall: 1,244.2 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use:paddy field
Other:
Described by: S. Panichapong & P. Vijarnsorn Date: 21 January, 1981
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-14 Dark grayish brown (10YR3-4/2) clay; common fine prominent yellowish
red (5YR5/8) mottles along root channels; weak medium and coarse
subangular blocky structure; extremely hard, very firm, very sticky, very
plastic; many fine roots; extremely acid (field pH 4.0); abrupt, smooth
boundary.
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BAg 14-30 Grayish brown (10YR5/2) clay; many medium to coarse prominent red
(10R4/6) and common fine distinct strong brown (7.5YR5/6) mottles;
weak medium subangular blocky structure to massive; firm, very sticky,
very plastic; common fine roots; patchy organic matter coatings; very
strongly acid (field pH 4.5); clear, smooth boundary.

Bssjg 30-60 Grayish brown (10YR5/2) clay; many medium and coarse distinct
strong brown (7.5YR5/8) and common medium prominent red (10R4/8)
mottles; common fine streaks of jarosite, yellow (2.5YR8/6) at the upper
part and few at the lower part of the horizon; massive; very sticky, very
plastic; few fine roots; patchy organic matter coatings; distinct
slickensides; extremely acid(field pH 4.0); diffuse, smooth boundary.

Bjg 60-115 Brown (7.5YR5/2) clay; many medium distinct strong brown (7.5YR5/8)
and few fine prominent red (10 R4/8) mottles (streaks); many medium
streaks of jarosite, yellow (2.5Y8/6); massive; very sticky, very plastic;
few fine roots; extremely acid (field pH4.0); clear, smooth boundary.

BCg 115-165 Brown (7.5YR5/2) clay; few fine discinct yellowish brown (10YR5/4)
mottles; few fine jarosite mottles (in places); massive; very sticky, very
plastic; few fine decayed roots and other plant residues; extremely acid
(field pH 4.0); clear, smooth boundary.

Cg1 165-195 Gray (10YR5/1) nearly ripe clay; few decayed plant residues; very
strongly acid (field pH 4.5).

Cg2 195-360 Gray to dark gray (5Y4-5/1) unripe clay; few decayed plant residues;
neutral (field pH 7.0).

Remark: Pedon No. 2 from Characteristics of Some Acid Sulphate Soils in Thailand. in the tour guide
for  2nd Symposium on Acid Sulphate Soils in Thailand, 18-24 January, 1981, Bangkok,
Thailand,  Soil Survey Division, Department of Land Development, Bangkok, Thailand.

Type Location: Name of Amphoe, Amphoe Ongkharak Changwat Nakhon Nayok

Range of Profile Features:

The A horizon is from 10 to 25 cm thick, has 10YR hue, values of 2 to 4 and chromas of 2 or
less. Structure is moderate to weak, coarse blocky and crumb in places. Field pH values range
from 4.5 to 5.0.

The B horizon has 10YR or 7.5YR hues, values of 4 or 5 and chroma of 2 or less. Structure is
moderate coarse, breaking to fine blocky and field pH values are usually less than 4.5.

The C horizon is a clay often containing a high content of undecomposed organic material with
dark gray 5Y 4/1 or 10YR 4/1 colours and may contain few brown mottles in the upper layers.
The soil is half ripe to nearly unripe and has field pH values of 4.5 rising to 6.0 or more below
approximately 2 m from the soil surface.

Similar Soil Series:
Rangsit series (Rs): has a similar profile, but contains yellow jarosite mottles between 50-100 cm of the

soil surface.
Thanyaburi series (Tan): has a similar profile, but contain jarosite mottles between 50-100 cm of the soil

surface and without red mottles.
Sena series (Se): has a similar profile, but contains gypsum crystals in the B horizon and jarosite mottles

between 50-100 cm of the soil surface.
Maha Phot series (Ma): has a similar profile, but contains jarosite mottles more than 100 cm of the soil

surface.

 Principal Associated Soils: These include Rangsit, Thanyaburi and Maha Phot series occupying
similar positions on the former tidal flats.
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ANALYSIS RESULTS  Profile code No. 2

      (oven dry basis) Soil series : Ongkharak (Ok)

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

33810 0-14 Apg 1.2 43.3 55.5 c c 3.9 3.2 6.0 367

33811 14-30 BAg 4.3 33.0 62.7 c c 3.6 3.0 2.0 226

33812 30-60 Bssjg 3.1 29.4 67.5 c c 3.5 3.0 1.0 257

33813 60-115 Bjg 2.5 27.3 70.2 c c 3.4 2.9 1.0 296

33814 115-165 BCg 1.5 23.9 74.6 c c 3.5 3.0 10.0 359

33815 165-195 Cg1 1.4 28.4 70.2 c c 3.5 3.1 32.0 421

33816 195-315 Cg21 0.6 19.7 79.7 c c 4.0 3.6 24.0 577

33817 315-335 Cg22 1.2 32.8 66.0 c c 4.1 3.6 21.0 593

33818 335-360 Cg23 1.5 27.1 71.4 c c 5.1 4.7 32.0 620

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 1.29 0.13 4.36 5.05 0.94 1.90 12.25 19.82 32.07 19.49 35.1 63 38 1.49

14-30 0.49 0.06 4.36 5.86 0.58 1.84 12.64 23.52 36.16 20.69 33.0 61 35 1.89

30-60 0.33 0.05 4.39 7.43 0.66 3.00 15.48 22.18 37.66 22.22 32.9 70 41 2.68

60-115 0.16 0.04 4.73 8.97 0.76 1.00 15.46 21.50 36.96 22.55 32.1 69 42 3.52

115-165 1.03 0.05 4.83 10.11 0.92 2.00 17.86 25.87 43.73 25.77 34.5 69 41 4.40

165-195 3.42 0.07 5.26 11.62 1.08 3.00 20.96 27.05 48.01 28.01 39.9 75 44 5.54

195-315 3.02 0.07 9.90 24.52 1.48 7.00 42.90 14.78 57.68 27.68 34.7 100 74 6.95

315-335 4.16 0.07 10.22 24.01 1.52 7.00 42.75 12.43 55.18 29.87 45.3 100 77 6.24
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

PHETCHABURI SERIES Field Symbol: Pb

Distribution: Occupies moderate extent in the Central Plain.

Setting: Phetchaburi soils are formed from alluvium and occur on the lower part of alluvial fans or
transition zones between levees and backswamp of alluvial plains. Relief is flat to nearly flat
with a micro-relief caused by the presence of abundant termite mounds. Slopes are 2% or
less. The climate is Tropical Savanna (Köppen 'Aw'). Mean annual precipitation ranges from
1,000 to 1,400 mm. Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: moderately well drained to somewhat poorly drained.
Permeability is moderate and runoff is slow. These soils are flooded by impounded rainwater
or river to depths of about 30 cm for about four months during the rainy season. Sometimes
this area flooded by irrigation. Groundwater level falls below 1.5 m from the soil surface
during the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Phetchaburi series is a member of the Fine-silty, mixed, active,
isohyperthermic Aquic Haplustalfs. They are deep, medium acid to neutral soils and are
characterized by a brown, dark brown to dark grayish brown with many mottles loam, clay
loam or silty clay loam A horizon, overlying a brown or yellowish brown loam, silty clay loam
or clay loam, developed argillic B horizon. These soils are mottled throughout, the mottling
in the surface layer being 'inverted gley’ caused by the impounding of water and puddling of
the soil for wetland rice cultivation. The B and lower A horizons have yellowish brown and
strong brown mottles. Micas flakes occur throughout the solum.

Typifying Pedon: Profile code number is SW-56/17

Location: Ban Tam ru, Amphoe Ban Lat Changwat Phetchaburi.
Sheet Name: Changwat Phetchaburi SheetNo.: 4935 II
Coordinate: 970397 Elevation: 8 m MSL.
Relief: nearly level Slope: 1%
Physiography:alluvial fan
Parent material: alluvium
Drainage: modertaely well drained to somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2  m
Flooding depth: - cm Duration: - month Frequency: -
Annual rainfall: 1,124.7 mm Mean temp: 27.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use:paddy field
Other:
Described by:B. Kaewkasem Date:26 March, 1976
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap 0-20 Dark grayish brown to dark brown (10YR 4/2-3) sandy loam; many fine
distinct strong brown (7.5YR 5/6) and yellowish brown (10YR 5/6-8)
mottles; weak medium subangular blocky structure; friable, non sticky
and non plastic; few fine tubular pores; many medium roots; few very
fine mica flakes; strongly acid (field pH 5.5); smooth boundary.

Bt1 20-60 Brown (10YR 5/3) sandy clay loam; many fine distinct yellowish brown
(10YR 5/6-8) and strong brown (7.5YR 5/6) mottles; weak medium
subangular blocky structure; friable; slightly sticky, slightly plastic;
patchy thin clay coating on ped faces and in pore; many medium
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tubular pores and few fine interstitial pores; few fine roots; common to
many mica flakes; slightly acid (field pH 6.5); smooth boundary.

Bt2 60-120+ Light yellowish brown (10YR 6/4) sandy clay loam; many fine distinct
yellowish brown (10YR 5/8), dark brown (10YR 4/3) and strong brown
(7.5YR 5/6) mottles; weak medium subangular blocky structure; slightly
sticky, slightly plastic; patchy thin clay coating on ped faces and in
pores; many medium tubular pores and few fine interstitial pores; few
fine roots; many medium mica flakes; some soft manganese nodules;
moderately acid (field pH 6.0).

Type Location: Name of Changwat, Changwat Phetchaburi.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 4 or 3 and chromas of 1-3.
Structure is massive to weak, medium blocky due to 'puddling' for rice cultivation. Field pH value
range from 5.5 to 6.5.

The B horizon has 10YR and 7.5YR hues; values of 4 or 5 and chromas of 4 or 6. Structure is
weak, medium to coarse blocky and field pH values range from 6.0 to 7.5. Small, soft, black
manganese nodules commonly occur in the B horizon.

Similar Soil Series:
Kamphaeng Saen series (Ks): well drained soils, occupies a higher position and without

distinct inverted gley.
Nakhon Pathom series (Np): has aquic moisture regime and a member of fine family.

Principal Associated Soils: These include Kamphaeng Saen series occupying higher positions on
old levees or alluvial fans, and Nakhon Pathom and Saraburi series on the alluvial plains.
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ANALYSIS RESULTS  Profile code No. SW-56/17

      (oven dry basis) Soil series : Phetchaburi (Pb)

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-140 0-20 Ap 21.0 50.5 28.5 cl sl-scl 5.2 4.3 6.3 116

Pg-141 20-60 Bt1 42.6 37.6 19.8 l scl 6.0 5.0 2.8 44

Pg-142 60-120 Bt2 63.3 31.8 4.9 sl scl 6.0 4.3 4.3 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 4.6 1.06 0.09 3.20 1.60 0.30 0.40 5.50 5.50 11.00 8.30 29.1 66 50 0.20

20-60 1.9 0.20 0.03 2.80 2.00 0.10 0.30 5.20 3.30 8.50 6.30 31.8 83 61 0.10

60-120 6.3 0.12 0.02 1.30 0.90 0.10 0.60 2.90 2.30 5.20 4.20 85.7 69 56 0.03
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Proposed by W. Van der Kevie, 1971
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

PAK THO SERIES Field Symbol: Pth

Distribution: Occupies moderate extent in the southwestern or western part of the Central Plain.

Setting: Pak Tho soils are formed from alluvium and occur on low terrace or alluvial fan. Relief is flat
to nearly flat with a micro-relief caused by the presence of abundant termite mounds. Slopes
are about 0-2%. Elevation ranges from 8-20 m above sea level. The climate is Tropical
Savanna (Köppen 'Aw'). Mean annual precipitation ranges from 900 to 1,400 mm. Mean
annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Permeability and runoff are slow. These soils are flooded by impounded rainwater rainwater
to depths of up to 30 cm for four or five months during the rainy season. Groundwater level
falls below 2 m from the soil surface during the peak of the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Pak Tho series is a member of the Fine, kaolinitic, isohyperthermic
(Aeric) plinthic Paleaquults.They are deep, strongly to medium acid over very strongly acid
soils. They are characterized by a grayish brown, light grayish brown or pinkish gray loam or
clay loam A horizon, overlying a light brown loam, sandy loam or sandy clay loam
subsurface. This in turn overlies a light gray or pinkish gray clay, weakly developed argillic B
horizon. Frequent, hard iron/manganese nodules commonly occur at the top of the B
horizon and become fewer with depth. These soils are mottled throughout with dominant
strong brown, red mottles and plinthie in the B horizon.

Typifying Pedon: Profile code number is SW-52/3

Location: Amphoe Mueang Changwat Ratchaburi.
Sheet Name: Changwat Ratchaburi SheetNo.: 4936 II
Coordinate: 825995 Elevation: 8 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: alluvial plain
Parent material: riverine alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >1  m
Flooding depth: - cm Duration: - month Frequency: -
Annual rainfall: 1,044.1 mm Mean temp: 27.6 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Suthep and Kevie Date: 24 February, 1971
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-15 Pinkish gray (7.5YR6/2) sandy clay loam; many medium distinct strong
brown (7.5YR5/8) mottles; weak coarse subangular blocky structure;
slightly firm, sticky, plastic; very few iron nodules; common medium and
few very fine roots; moderately acid (field pH 6.0); clear, smooth
boundary.

Apg2 15-26 Pinkish gray (7.5YR6/2) clay loam; many medium and fine distinct
strong brown (7.5YR5/6) mottles; very weak coarse subangular blocky
structure to massive; firm, sticky, plastic; pale colored sandy inclusions
in places; few irregular iron nodules; few fine and very fine roots;
moderately acid (field pH 6.0); clear, slightly wavy boundary.
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ABg 26-35 Light brown (7.5YR6/4) clay loam; many medium distinct strong brown
(7.5YR5/8) and common medium prominent red (10R4/8) mottles;
moderate medium subangular blocky structure; friable, sticky, plastic;
few small and large hard iron nodules; few very fine roots; very strongly
acid (field pH 5.0); clear, slightly wavy boundary.

Btg1 35-43 Pinkish gray (5YR7/2) clay with sand fraction; many medium prominent
red (2.5YR4/8) and common medium distinct reddish yellow (7.5YR6/8)
mottles; weak coarse subangular blocky structure; friable, sticky,
plastic; patchy clay coatings on ped faces and in pores; many coarse
iron nodules and few coarse manganese nodules (50-60% of soil
mass); few very fine roots; very strongly acid (field pH 5.0); gradual,
smooth boundary.

Btg2 43-100 Light gray (10YR7/2) clay with sand fraction; common fine and medium
prominent red (10R4/8) mottles; moderate medium and coarse
breaking to strong fine angular blocky structure; slightly firm, sticky,
plastic; many pressure faces; patchy clay coatings on ped faces and in
pores; few fine subrounded iron nodules; very few very fine roots; very
strongly acid (field pH 4.5-5.0); gradual, smooth boundary.

Btg3 100-120 Light gray (10YR7/2) clay with sand fraction; common fine and medium
prominent (2.5YR4/8) red and common fine distinct strong brown
(7.5YR5/6) mottles; moderate medium and coarse subangular blocky
breaking to strong fine angular blocky structure; slightly firm, sticky,
plastic; patchy clay coatings on ped faces and in pores; few very fine
subrounded iron nodules; very few very fine roots; very strongly acid
(field pH 4.5).

Type Location: Name of Amphoe, Amphoe Pak Tho Changwat Ratchaburi..

Range of Profile Features:

The A or Ap horizon is from 10 to 20 cm, thick, has 10YR and 7.5YR hues, values of 5 or 6 and
chroma of 2. Structure is weak coarse blocky and field pH values range from 5.5 to 6.0.

The subsurface (E or AB) horizon has 10YR, 7.5YR or 5YR hues, values of 5 or 6 and chroma
of 4 in 7.5YR and 10 YR and 3 in 5YR , and has its upper boundary within 50 cm of the soil
surface. Structure is weak or moderate, medium blocky and field pH values range from 5.0 to
5.5.

The B horizon has 7.5YR and 5YR hues in the upper part with values of 6 or 7 and chromas of
2 or less. The lower B has 7.5YR or 10YR hues, values of 6 or 7 and chroma of 2. Structure is
moderate medium or coarse, breaking to strong fine blocky and field pH values range from 4.5
to 5.0. Cutans, either /or pressure faces and clay coatings occur in the B horizon. Manganese
nodules may occur about 5-15 % in the lower part of this horizon.

Similar soil Series:
Doem Bang series (Db): has higher pH values throughout and base saturation more than 35%.
Khao Yoi series (Kyo): has higher pH values throughout and base saturation more than 35% and

a member of fine-loamy family.
Chiang Rai series (Cr): has higher values and lower chromas throughout.

Principal Associated Soils: These include Khao Yoi series occupying similar positions on the low terrace.
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ANALYSIS RESULTS  Profile code No.: Sw-52/3

      (oven dry basis) Soil series : Pak Tho (Pth)

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 418 0-15 Apg1 44.0 41.0 15.0 l scl 5.3 4.3 0.8 3.6 53

Pb 419 15-26 Apg2 46.0 36.5 17.5 l cl 5.5 4.3 0.3 3.6 38

Pb 420 26-35 Abg 58.0 27.5 14.5 sl cl 5.3 3.8 - 2.8 73

Pb 421 35-43 Btg1 19.0 36.5 44.5 c c+s 5.1 3.5 - 4.2 88

Pb 422 43-100 Btg2 20.5 34.5 45.0 c c+s 5.2 3.4 - 2.7 79

Pb 423 100-120 Btg3 21.5 25.5 53.0 c c+s 5.0 3.5 - 3.3 111

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 1.7 0.52 1.30 0.50 0.10 0.30 2.20 2.40 4.60 3.70 24.7 59 48 0.03

15-26 0.4 0.46 1.30 0.70 0.10 0.20 2.30 2.90 5.20 5.20 29.7 44 44 0.01

26-35 1.4 0.29 0.30 0.70 0.20 0.40 1.60 9.50 11.10 11.20 77.2 14 14 0.01

35-43 2.8 0.24 0.20 1.90 0.20 0.40 2.70 14.80 17.50 16.90 38.0 16 15 0.01

43-100 2.1 0.24 0.20 2.70 0.20 0.30 3.40 11.80 15.20 14.50 32.2 23 22 0.01

100-120 2.1 0.22 0.40 3.40 0.30 0.40 4.50 11.00 15.50 14.50 27.4 31 29 0.02
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

RATCHABURI SERIES Field Symbol: Rb

Distribution: Occupies moderate extent in the Central Plain and small extent in the North Thailand.

Setting: Ratchaburi soils are formed from alluvium and occur on the alluvial plains or river basins of
flood plains. Relief is flat. Slopes are about 0-1 %. The climate is Tropical Savanna (Köppen
'Aw'). Mean annual rainfall ranges from 1,200 mm to 2,000 mm. Mean annual temperature is
27oC.

Drainage, Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Permeability and runoff are slow. These soils are flooded by river or rainwater to depths of
up to 50 cm for four or five-months during the rainy season. Sometimes this area flooded by
irrigation. Groundwater level falls below 1.5 m from the soil surface during the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Ratchaburi series is a member of the Fine, mixed, active, nonacid,
isohyperthermic Vertic (Aeric) Endoaquepts.They are deep, medium to slightly acid over
slightly acid to neutral or moderately alkaline soils. They are characterized by a dark grayish
brown or very dark grayish brown clay or silty clay A horizon, overlying a dark grayish
brown, brown or dark brown clay or silty clay B horizon. These soils are mottled throughout
with strong brown and yellowish brown coatings along root channels in the A horizon, and
dark yellowish brown and yellowish brown mottles in the B horizon. Very fine micaflakes
may coours throughout profile.

Typifying Pedon: Profile code number is SW-52/9

Location: Near Ban Tha Chumphon, Amphoe Photharam Changwat Ratchaburi.
Sheet Name: Changwat Ratchaburi SheetNo.: 4936 II
Coordinate: 885129 Elevation: 6 m MSL.
Relief: level Slope: 0-1%
Physiography: alluvial plain
Parent material: alluvium
Drainage: soomewhat poorly drained to poorly drained Permeability:slow
Runoff: slow Ground water depth:>1.75  m
Flooding depth: - cm Duration: -month Frequency: -
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Kevie and Preecha Date: 17 May, 1971
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-12 Brown (10YR 4/3) light clay; common fine prominent reddish yellow
mottles in pores; moderate fine and medium subangular blocky
structure and crumb structure in some spots; friable, slightly sticky and
slightly plastic; many very fine interstitial and common very fine tubular
pores; many very fine roots; moderately alkaline (field pH 8.0); clear,
smooth boundary.

BAg 12-22 Brown (10YR 4/3) clay; few very fine prominent yellowish red and
common medium faint dark yellowish brown mottles; weak coarse
angular blocky structure; firm, sticky and plastic; thin coating on vertical
ped faces and in pores; common very fine tubular pores; few very fine
and fine roots; moderately alkaline (field pH 8.0); clear, smooth boundary.
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Bg1 22-60 Dark grayish brown (10YR 4/2) clay; common medium distinct dark
yellowish brown mottles; weak to moderate coarse subangular blocky
structure; firm, sticky and plastic; thin coating in pores and on vertical
ped faces; many very fine tubular pores; few very fine and fine roots;
moderately alkaline (field pH 8.0); gradual, smooth boundary.

Bg2 60-115+ Dark grayish brown (10YR 4/2) clay; many medium distinct yellowish
brown mottles; weak to moderate medium subangular blocky structure;
firm, sticky and plastic; slickensides; few fine soft manganese
concretions; many very fine tubular pores; moderately alkaline (field pH
8.0); gradual, smooth boundary.

Type Location: Name of Changwat, Changwat Ratchaburi.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 3 or 4 and chromas of 3 or 2.
Structure is weak to moderate, coarse and medium blocky and crumb in places. Field pH values
range from 5.5 to 6.5.

The B horizon has 10YR and 7.5YR hues, values of 3 to 5 in 7.5YR and 4 to 5 in 10YR and
chromas of 2 and 3 in 10YR and 2 and 4 in 7.5YR hues. Structure is moderate coarse and
medium blocky and field pH values range from 6.0 to 8.0. Slickensides and few yellowish red
mottles may occur in the B horizon. Few, small, spherical iron/manganese nodules may occur
throughout the profile.

Similar Soil Series:
Sing Buri series (Sin): poorly drained with dominant dark gray colours and chroma of 1

throughout
Phimai series (Pm): poorly drained, with a dark gray A horizon and gray B horizon which

crack deeply during the dry season.
Saraburi series (Sb): has a similar profile, but colours tend to be more yellow (10YR, 2.5Y to

5Y hues), occupy a higher position on semi-recent terraces with termite hills and are not
deeply flooded.

Principal Associated Soils: These include Sing Buri and Phimai series occupying somewhat lower
positions on flood plains and river basins.
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ANALYSIS RESULTS  Profile code No.: SW-52/9

      (oven dry basis) Soil series: Ratchaburi (Rb)

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-657 0-12 Apg2 2.0 53.5 44.5 sic c 5.9 5.5 1.5 13.6 137

Pb-658 12-22 BAg 1.5 50.0 48.5 sic c 6.5 5.9 1.5 13.6 117

Pb-659 22-60 Bg1 2.5 45.0 52.5 sic c 6.9 6.2 1.5 10.0 93

Pb-660 60-115+ Bg2 3.5 47.0 49.5 sic c 7.0 6.4 1.5 13.9 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

0-12 4.2 1.74 17.00 2.60 0.30 0.70 20.60 7.30 27.90 27.00 60.7 76 74 0.10

12-22 3.6 1.43 26.40 2.50 0.30 0.70 29.90 4.90 34.80 30.20 62.3 99 86 0.04

22-60 4.0 0.98 28.50 2.30 0.20 1.00 32.00 3.20 35.20 31.20 59.4 100 91 0.06

60-115+ 3.7 0.75 22.60 2.20 0.20 0.10 25.10 2.70 27.80 25.60 51.7 98 90 0.07
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

RANGSIT SERIES Field Symbol: Rs

Distribution: Occupies moderate extent in the southeastern part of the Central Plain.

Setting: Rangsit 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 of tidal flooding which have been in cultivation for some time. Relief is
flat. Slope is about 0-1%. Elevation ranges from 1-3 m above sea level. The climate is Tropical
Savanna (Köppen 'Aw'). Mean annual precipitation is about 1,400 mm. Mean annual
temperature is 27 °C.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding to depths of 1 m or more from river water or rain occurs for about four to five
months during the rainy season. Sometimes this area flooded by irrigation. The groundwater
level falls to about 100 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Rangsit series is a member of the Very-fine, mixed, semiactive,
acid, isohyperthermic Sulfic Endoaquepts.They are deep, extremely acid soils are
characterized by a black or very dark gray clay A horizon overlying a brown, grayish brown
or dark grayish brown clay B horizon, which in turn overlies a dark gray reduced clay C
horizon with an upper boundary approximately 150 cm from the soil surface. These soils are
mottled throughout with yellowish brown mottles as coatings along root channels in the A
horizon and red, yellowish red mottles in the B horizon. The yellow jarosite mottles occur
approximately between 50-100 cm of the soil surface and are diagnostic for the series.
Slickensides and pressure faces occur in the B horizon and the soil cracks at the surface
when dry.

Typifying Pedon: Profile code number is C-8/7

Location: Ban Klong 10, near Nong Sua Phitthayakhom school, Amphoe Nong Sua Changwat
Pathum Thani.

Sheet Name: Amphoe Nong Sua SheetNo.: 5137 II
Coordinate: 950614 Elevation: 2 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.75  m
Flooding depth: 20-30 cm Duration: - month Frequency: every year
Annual rainfall: 1,244.2 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Van der Kevie & Phichai Date: 28 May, 1970
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-15 Very dark gray to very dark grayish brown (10YR3/1-2) clay; common
fine distinct yellowish brown (10YR5/8) mottles mainly along root
channels; weak medium and coarse breaking to medium and fine
subangular blocky structure; firm, sticky, plastic; many very fine roots;
very strongly acid (field pH 5.0); gradual, slightly wavy boundary.
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Bg1 15-30/35 Black (10YR2/1) clay; many fine, medium distinct yellowish brown
(10YR5/8) and few fine prominent red (2.5YR4/8) mottles; weak to
moderate breaking to fine angular blocky structure; firm, sticky, plastic;
few slickensides; few very fine roots; very strongly acid (field pH 4.5);
gradual, wavy boundary.

Bg2 30/35-49 Mixed very dark grayish brown (10YR3/2) and grayish brown (10YR5/2)
clay;  many medium and coarse prominent red (10R4/8, 7.5R3/8), fine
and medium distinct yellowish brown (10YR5/8) mottles; moderate
medium and fine angular blocky structure, firm, sticky, plastic; few very
fine roots; common pressure faces and slickensides; very strongly acid
(field pH 4.5); gradual, smooth boundary.

Bjg1 49-59/65 Brown (7.5YR5/2) clay; few small inclusion of dark A materials; many
medium and coarse prominent red (2.5YR4/8) and dark red (7.5R3/8)
and many fine pale yellow (2.5YR7/4) (jarosite mottles) and few fine
yellowish brown (10YR5/8) mottles; moderate medium and fine angular
blocky structure; firm, sticky, plastic; few very fine roots; common
pressure faces and slickensides; very strongly acid(field pH 4.5); clear,
wavy boundary.

Bjg2 59/65-110 Brown (7.5YR5/2) clay; many medium and coarse pale yellow (2.5Y8/6)
(jarosite) and few fine distinct yellowish brown (10YR5/8) mottles as
vertical streaks; moderate prismatic breaking to angular blocky
structure; firm, sticky, plastic; few slickensides; very strongly acid (field
pH 4.5).

Cjg 110-160 Brown (7.5YR5/2) half ripe clay; common medium and coarse distinct
yellowish brown (10YR5/8) and few medium pale yellow (2.5Y8/6)
mottles; very strongly acid (field pH 4.5).

Cg 160-190+ Dark greenish gray (5GY4/1) and dark gray (5Y4/1) half ripe clay;
moderately acid (field pH 6.0).

Type Location: Name of Khlong (Canal), Khlong Rangsit, Changwat Pathum Thani.

Range of Profile Features:
The A horizon is from 20 to 30 cm thick, has 10YR hue, values of 2 or 3 and chroma of 1.
Structure is weak coarse blocky to massive and field pH values range from 4.0 to 5.0. A thin
broken E horizon may be present but is not diagnostic for the series.

The B horizon has 10YR or 7.5YR hues, values of 4 or 5 and chromas of 2 or less. Structure is
moderate, medium prismatic breaking to blocky and pH values are 4.5 or less.

The C horizon is usually dark gray (10YR 4/1 or 5Y 4/1) and may contain few brown mottles in
the upper part; nearly unripe and has pH values of 4.5 rising to 6.0 below 2 m

Similar Soil Series:
Sena series (Se): has a similar profile, but contains gypsum in the B horizon.
Ongkharak series (Ok): contains jarosite mottles within 50 cm of the soil surface.
Thanyaburi series (Tan): has a similar profile, but without red mottles in the B horizon.
Ayutthaya series (Ay): the acid soils with jarosite mottles occurs below 1 m from the soil

surface and gypsum occur in lower A or B horizon.
Maha Phot series (Ma): has a similar profile, but contains yellow jarosite mottles more than

100 cm of the soil surface.

Principal Associated Soils: these include Ongkharak, Thanyaburi and Maha Phot series which
occupy similar positions on the former tidal flats.
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ANALYSIS RESULTS  Profile code No. : C-8/7

      (oven dry basis) Soil series : Rangsit (Rs)

Acid sulphate soils (Vertic thionie Tropaquepts)

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 689 0 - 15 Apg 11.0 48.0 41.0 sic c 4.4 3.3 0.9 5.0 143

Pa 690 15-30--/35 Bg1 11.0 43.0 46.0 sic c 4.2 3.4 0.6 4.8 113

Pa 691 30/25-49 Bg2 7.0 34.0 59.0 c c 4.0 3.1 0.5 3.2 149

Pa 692 49-59/65 Bjg1 5.0 33.0 62.0 c c 4.2 3.0 0.5 3.2 160

Pa 693 59/65-110 Bjg2 1.0 36.0 63.0 c c 4.0 3.1 0.6 2.6 172

Pa 694 110-160 Cjg 19.0 26.0 55.0 c c 4.2 3.1 0.6 5.8 190

Pa 695 160-190+ Cg 8.0 43.0 49.0 sic c 3.5 2.9 0.2 24.3 280

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 1.21 4.40 4.80 0.30 1.50 11.00 21.90 32.90 20.00 48.8 55 33 0.25

15-30--/35 3.6 0.91 4.00 4.40 0.20 1.10 9.70 23.90 33.60 20.30 44.1 48 29 0.20

30/25-49 2.6 0.26 4.70 6.00 0.30 2.10 13.10 20.40 33.50 22.80 38.6 57 39 0.25

49-59/65 3.0 0.21 5.30 6.70 0.30 2.40 14.70 19.40 34.10 24.60 39.7 60 43 0.30

59/65-110 3.2 0.19 5.30 7.70 0.40 2.30 15.70 16.60 32.30 24.90 39.5 63 49 0.34

110-160 2.9 0.33 4.60 7.10 0.50 2.40 14.60 17.20 31.80 23.20 42.2 63 46 0.45

160-190+ 3.3 2.04 5.00 10.70 0.70 3.00 19.40 27.60 47.00 30.70 62.7 63 41 1.30
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

SAPPHAYA SERIES Field Symbol: Sa

Distribution: Occupies small extent in the Central Plain, North and Central Highlands.

Setting: Sapphaya soils are formed from alluvium and occur on the lower parts of stream and river
levees. Relief is flat to nearly flat. Slopes are about 0-1%. The climate is Tropical Savanna
(Köppen 'Aw') Mean annual precipitation ranges from 1,200 mm to 1,400 mm. Mean annual
temperature is 27oC.

Drainage, Permeability and Surface Runoff: Moderately well drained to somewhat poorly drained.
Permeability is slow to moderate and runoff is slow. These soils are flooded by impounded
rainwater or river to depths of up to 50 cm for four or five months during the rainy season.
Sometimes this area flooded by irrigation. Groundwater level falls below 1.5 m from the soil
surface during the peak of the dry season.

Vegetation and Land Use: Mainly used for broadcasted rice cultivation. Vegetables, beans and
tobacco may be grown during the dry season if local irrigation water is available.

Characteristic Profile Features: Sapphaya series is a member of the Fine-loamy, mixed, active,
nonacid, isohyperthermic Aquic (Fluventic) Haplustepts. They are deep, medium acid to
neutral soils. They are characterized by a dark grayish brown or very dark grayish brown
loam or silty clay loam A horizon, overlying a stratified brown or grayish brown loam, clay
loam or silty clay loam B horizon and loamy sand to sandy loam C horizon approximately
100 cmfrom the soil surface. These soils are mottled throughout, the mottling in the surface
layer being 'inverted gley' caused by the impounding of water and puddling of the soil for
wetland rice cultivation. Mottles in the B or C horizon are mainly dark yellowish brown,
strong brown and dark brown in colour. Mica flakes occur throughout the profile.

Typifying Pedon: Profile code number is SW-52/103

Location: About 1.5 km south of Wat Chai Rat, Ban Wang Kha, Tambon Tha Chumphon, Amphoe
Photharam Changwat Ratchaburi.

Sheet Name: Changwat Ratchaburi SheetNo.: 4936 II
Coordinate: 889138 Elevation: 5 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: alluvium plain
Parent material: alluvium
Drainage: moderately well drained to somewhat poorly drained
Permeability: slow
Runoff: slow Ground water depth: >1.55  m
Flooding depth: 30 cm Duration: 3-4 month Frequency: every year
Annual rainfall: 1,051.8 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field and mung bean during dry season
Other:
Described by: Preedee Donsakul Date: 20 May, 1981
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ap1 0-12 Dark brown (10YR3/3) silty clay loam; common fine distinct strong
brown (7.5YR4/6) mottles; fine crumb and weak fine subangular blocky
structure; friable, sticky, plastic; many fine roots; common decayed rice
stems; moderately alkaline (field pH 8.0); clear, smooth boundary.

Ap2 12-29 Very dark grayish brown (10YR3/2) silty clay loam to silty clay; common
fine distinct strong brown (7.5YR4/6) mottles; moderate medium
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subangular blocky structure; firm, sticky, plastic; many very fine,
common fine roots; moderately alkaline (field pH 8.0); clear, smooth
boundary.

B1 29-48 Dark yellowish brown to yellowish brown (10YR4/4-5/4) sandy loam;
common fine distinct strong brown (7.5YR4/6) mottles; weak fine
subangular blocky structure; friable, slightly sticky, slightly plastic;
biological activities; moderately alkaline (field pH 8.0); clear, smooth
boundary.

B2 48-62 Dark grayish brown (10YR4/2) clay loam; common fine distinct
yellowish brown (10YR5/6) mottles; weak medium subangular blocky
structure; firm, sticky, plastic; very few very fine roots; few soft and
slightly hard Fe&Mn concretions; moderately alkaline (field pH 8.0);
gradual, smooth boundary.

B3 62-85 Grayish brown (10YR5/2) clay loam; common fine distinct yellowish
brown (10YR5/6) mottles; weak medium subangular blocky structure;
firm, sticky, plastic; very few very fine roots; few soft and slightly hard
Fe&Mn concretions; moderately alkaline (field pH 8.0); gradual, smooth
boundary.

B4 85-117 Brown (10YR5/3) clay loam; common fine distinct yellowish brown
(10YR5/6) mottles; weak fine and medium subangular blocky structure;
firm, sticky, plastic; few soft Fe&Mn concretions; about 3% of
secondary lime concretions Ø 2-5 mm; moderately alkaline (field pH
8.0); clear, smooth boundary.

C1 117-133 Yellowish brown (10YR5/6) loamy sand; few fine faint mottles; weak
fine subangular blocky structure; very friable, nonsticky, nonplastic;
moderately alkaline (field pH 8.0); gradual, smooth boundary.

C2 133-155+ Yellowish brown (10YR5/4) fine sandy loam; common fine faint
yellowish brown (10YR5/6) mottles; weak fine subangular blocky
structure; friable, slightly sticky, slightly plastic; few soft and slightly
hard Fe&Mn concretions; moderately alkaline (field pH 8.0).

Remarks:mica flakes throughout profile and increase with depth.

Type Location: Name of Amphoe, Amphoe Sapphaya, Changwat Chai Nat.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR hue, values of 3 through 5 and chromas of 3
or 2. Structure is week crumb and weak fine blocky. Field pH values range from 6.0 to 7.0.

The B horizon has 10YR and 7.5YR hues, values of 4 and 5 and chromas of 2 and 4 in 7.5YR,
and 2 and 3 in 10YR . 5YR hues, values 5 and chromas 3 and 4 occur in Nan province.
Structure is week to moderate, fine and medium blocky and field pH values range from 5.5 to
6,5. Although stratified and texture varies from layer to layer, they remain in the fine loamy
particle size class. In some areas a sand or sandy loam layer may occur in the deeper C
horizon approximately 1 m from the soil surface. Few, soft, iron/manganese nodules may occur
in the horizon,

Similar Soil Series:
Tha Muang series (Tm): well drained soils and does not have inverted gley at the surface, but

may contain mottles in the lower part of the C horizon.
Ratchaburi series (Rb): has a cambic horizon with a member of fine family and poorly drained

to somewhat poorly drained.

Principal Associated Soils: These include Tha Muang series occupying the higher parts of levees;
and Ratchaburi series which occupy lower positions on the flood plain.

Remarks: In many soil survey reports this series name has been spelt 'Sapphaya'; however, the
official Thai Government spelling is in fact Sapphaya.
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ANALYSIS RESULTS Profile code No.: Sw-52/103

      (oven dry basis) Soil series : Sapphaya (Sa) 

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

4/19385 0-12 Ap1 12.9 52.4 34.7 0.0 0.2 0.4 5.6 6.7 sicl sicl 7.9 7.1 19.2 90

4/19386 12-29 Ap2 23.4 39.4 37.2 0.0 0.3 0.9 10.4 11.8 cl icl to si 7.9 6.5 4.4 63

4/19387 29-48 B1 52.0 27.2 20.8 0.0 0.2 2.1 24.7 25.0 scl sl 7.6 6.6 6.1 39

4/19388 48-62 B2 40.5 33.1 26.4 0.2 1.5 4.1 17.0 17.7 l cl 7.6 6.6 2.5 45

4/19389 62-85 B3 35.4 34.6 30.0 0.2 2.2 4.6 14.2 14.2 cl cl 7.9 6.1 3.8 48

4/19390 85-117 B4 36.8 33.6 29.6 0.5 1.6 3.0 11.8 19.9 cl cl 8.8 7.1 5.4 45

4/19391 117-133 C1 79.2 8.7 12.1 0.0 0.2 2.2 49.8 27.0 sl ls 9.3 7.5 11.0 19

4/19392 133-155 C2 66.7 24.6 8.7 0.4 0.7 2.0 34.4 29.2 sl fsl 9.3 7.5 15.4 25

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 4.50 1.53 28.50 1.20 0.20 0.60 30.50 0.80 31.30 18.10 52.2 100 97 0.85

12-29 4.2 1.22 19.10 1.40 0.20 0.80 21.50 1.70 23.20 19.70 53.0 100 93 0.45

29-48 2.40 0.32 6.40 0.80 0.10 0.70 8.00 1.30 9.30 8.40 40.4 95 86 0.27

48-62 3.10 0.44 10.40 1.40 0.10 1.20 13.10 1.50 14.60 13.10 49.6 100 90 0.40

62-85 3.60 0.44 10.70 2.00 0.10 1.60 14.40 1.10 15.50 14.80 49.3 97 93 0.45

85-117 3.30 0.32 21.00 2.40 0.10 2.00 25.50 0.00 25.50 12.80 43.2 100 100 0.50

117-133 0.7 0.14 13.20 1.20 0.05 1.10 15.55 0.00 15.55 3.90 32.2 100 100 0.23

133-155 2.8 0.09 14.80 1.40 0.06 1.30 17.56 0.00 17.56 5.00 57.5 100 100 0.27
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

SARABURI SERIES Field Symbol: Sb

Distribution: Occupies moderate extent in the Central Plain and small extent in the Central
Highlands.

Setting: Saraburi soils are formed from alluvium and occur on low-lying parts of the terrace or on
transitional parts between the terrace and flood plain. Relief is flat. Slopes are about 0-1%.
The climate is Tropical Savanna (Köppen 'Aw'). Mean annual precipitation ranges from 1,000
to 1,400 mm. Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Permeability and runoff are slow. These soils are flooded by rainwater or river to depths of
up to 50 cm for four or five months during the rainy season. Sometimes this area flooded by
irrigation. Groundwater level falls below 1.5 m from the soil surface during the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Saraburi series is a member of the Very-fine, mixed, active,
nonacid, isohyperthermic Vertic (Aeric) Endoaquepts. They are very deep, medium acid to
mildly alkaline soils and characterized by a dark gray or dark grayish brown clay A horizon,
overlying a brownish (in face of peds) clay or silty clay B horizon. These soils are mottled
throughout with strong brown and yellowish brown coatings along root channels in the A
horizon, and dark brown and yellowish brown mottles in the B horizon. Slickensides,
pressure faces, and few, small iron/manganese nodules occur in the B horizon.

Typifying Pedon: Profile code number is C-4/29

Location: Ban Khok Matum, Tambon Khok Yai, Amphoe Nong Khae Changwat Saraburi.
Sheet Name: Amphoe Nong Khae SheetNo.: 5137 I
Coordinate: 02(5)88(5) Elevation: 4 m MSL.
Relief: level Slope: 0-1%
Physiography: alluvium plain
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2  m
Flooding depth: 20-50 cm Duration: 1-2 month Frequency: every year
Annual rainfall: 1,244.2 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Chalerm Date: 28 February, 1974
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-10 Dark brown (10YR 4/3) silty clay; common medium distinct strong
brown mottles; moderate fine and medium subangular blocky structure;
very hard, firm, sticky, plastic; common fine tubular and interstitial
pores; many fine roots; moderately acid (field pH 6.0); abrupt, smooth
boundary.

BAg 10-48 Dark brown (10YR 4/3) clay; common medium distinct gray (10YR 5/2)
and few fine faint dark brown (7.5YR 4/4) mottles; moderate medium
and coarse subangular blocky structure; firm, sticky, plastic; many very
fine and few fine tubular and few fine interstitial pores; few very fine
roots; few fine hard subrounded Fe&Mn concretions; moderately acid
(field pH 6.0); clear smooth boundary.



109

Bg1 48-93 Olive (5Y 5/3) clay; common medium distinct gray and few fine faint
yellowish brown (10YR 5/6) mottles; weak coarse subangular blocky
structure; firm, sticky, plastic; common very fine tubular and interstitial
pores; few hard Fe&Mn concretions; many fine secondary lime
concretions; moderately alkaline (field pH 8.5); clear smooth boundary.

Bg2 93-130+ Light olive brown (2.5Y 5/4) clay; common medium distinct gray and
many fine faint yellowish brown (10YR 5/6) mottles; weak coarse
subangular blocky structure; firm, sticky, plastic; common very fine
tubular and interstitial pores; few hard Fe&Mn concretions; common
fine secondary lime concretions; moderately alkaline (field pH 8.5)

Type Location: Name of Changwat, Changwat Saraburi.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 3 to 5 and chromas of 2 or 1.
Structure is weak coarse blocky and field pH values range from 5.5 to 6.5.

The B horizon has 10YR or 2.5Y hues, values of 4 to 6 in 10YR and 5 or more in 2.5Y and
chromas of 2 to 4. Structure is weak fine and medium blocky and field pH values range from 6.0
to 8.0. Secondary lime nodules may occur in the deeper subsoil.

Similar Soil Series:
Nakhon Pathom series (Np): has an argillic B horizon and hue about 10 YR, values 3-5 and

chromas about 2-3
Ratchaburi series (Rb):are sitting in flood plains, contain more distinct mottles, chromas are

predominantly 2 in the subsoil and hues are mainly 10YR.
Sing Buri series (Sin): are sitting in flood plains,or lower lying of alluvial plain with dominant

value < 4 throughout

Principal Associated Soils: These include Nakhon Pathom series which occupies higher positions
on the semi-recent terrace, and Sing Buri series on the flood plain proper.
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ANALYSIS RESULTS  Profile code No. : SW-51/69

      (oven dry basis) Soil series : Saraburi (Sb)

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-445 0-10 Apg 6.5 41.0 52.5 sic sic 5.3 3.9 1.2 1.6 82

Pe-446 10-48 BAg 6.5 29.0 64.5 c c 5.6 4.4 1.5 1.9 70

Pe-447 48-93 Bg1 4.5 34.0 61.5 c c 7.8 6.7 3.0 1.7 64

Pe-448 93-130+ Bg2 2.5 26.5 71.0 c c 7.7 6.6 2.4 1.7 61

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 5.8 1.17 8.00 5.10 0.20 1.20 14.50 19.40 33.90 24.20 46.1 60 43

10-48 7.3 0.71 16.00 6.40 0.20 3.70 26.30 14.80 41.10 32.00 49.6 82 64

48-93 8.8 0.49 26.20 8.50 0.20 7.50 42.40 5.10 47.50 37.30 60.7 100 89

93-130+ 8.3 0.40 22.10 9.30 0.20 10.00 41.60 5.30 46.90 38.20 53.8 100 89
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Proposed by W. Van der Kevie, 1969
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

SENA SERIES Field Symbol: Se

Distribution: Occupies moderate extent in the southeastern part of the Central Plain.

Setting: Rangsit 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 of tidal flooding which have been in cultivation for some time. Relief is
flat. Slope is about 0-1%. Elevation ranges from 2-3 m above sea level. The climate is
Tropical Savanna (Köppen 'Aw'). Mean annual precipitation is about 1,400 mm. Mean annual
temperature is 27oC.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
Deep surface flooding to depths of 1 m or more from river water or rain occurs for about four
to five months during the rainy season. Sometimes this area flooded by irrigation. The
groundwater level falls to about 100 cm during the peak of the dry season and the soil
cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Sena series is a member of the Very-fine, mixed, active, acid,
isohyperthermic Sulfic Endoaquepts. They are deep, extremely acid soils and are
characterized by a black or very dark gray clay A horizon overlying a grayish brown or light
brownish gray clay B horizon, which in turn overlies a gray or dark gray reduced clay C
horizon below approximately 150 cm from the soil surface. These soils are mottles
throughout with strong brown and yellowish red coating along root channels in the A
horizon, and predominantly brownish yellow mottles in the B horizon. The presence of
yellow jarosite mottles approximately between 50-100 cm of the soil surface and contain
gypsum in subsoil is diagnostic for the series. Pressure faces and slickensides occur in the
B horizon and the soil cracks at the surface when dry.

Typifying Pedon: Profile code number is C 6/8

Location: Ban Lat Sai, Amphoe Wang Noi Changwat Phra Nakhon Si Ayutthaya.
Sheet Name: Changwat Pathum Thani SheetNo.: 5137 III
Coordinate: 681715 Elevation: 3 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained to somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2  m
Flooding depth: 100 cm Duration: 6-7 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field and sugar cane.
Other:
Described by: Pons and Van der Kevie Date: 7 June, 1968
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-10 Very dark gray (10YR3/1) ripe clay; common fine prominent strong rice
rust mottles; weak medium angular blocky structure: hard; many fine
roots; strongly acid (field pH 5.0); clear, smooth boundary.

Apg2 10-17/30 Very dark gray (10YR3/1) clay; few fine prominent strong rice rust
mottles; weak medium and coarse angular blocky structure: firm;
common fine roots; strongly acid (field pH 5.0); clear, wavy or broken
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boundary.

Bssg1 17/30-35/45 Grayish brown (10YR5/2) clay; many coarse prominent red, medium
distinct brownish yellow, very few fine yellow and few medium purple
mottles; weak medium prismatic with rough faces breaking to moderate
fine angular blocky structure: firm; many slickensides and black cutan
on vertical ped faces; very fine gypsum crystals; very few fine
prominent jarosite (2.5Y 8/6) mottles; few fine roots; very strongly acid
(field pH 4.5); gradual, wavy boundary.

Bssg2 35/45-60/70 Grayish brown (10YR5/2) clay; few medium prominent red, many
medium distinct brownish yellow, and very few medium distinct yellow
mottles; weak coarse prismatic with rough faces breaking to weak fine
angular blocky structure: sticky, plastic; many intersecting slickensides
and many small pressure faces; very few medium prominent jarosite
(2.5Y 8/6) mottles; few fine roots; extremely acid (field pH 4.0); gradual,
wavy boundary.

Bjg 60/70-105 Grayish brown (10YR5/2) clay; many coarse distinct brownish yellow,
common medium distinct yellow, few distinct yellowish brown and few
prominent red mottles, yellow mottles mainly in root holes; weak coarse
prismatic breaking to moderate fine angular blocky structure: sticky,
plastic; few slickensides and many pressure faces; common medium
prominent jarosite (2.5Y 8/6) mottles mainly in root pores; few roots;
extremely acid (field pH 4.0); gradual, smooth boundary.

Bg 105-150 Grayish brown (10YR5/2) and dark grayish brown (10YR4/2) clay; few
distinct brown mottles along pores; weak very coarse prismatic
breaking to irregular weak fine angular blocky structure: sticky, plastic;
few slickensides; many very fine pores; few roots; extremely acid (field
pH 4.0); gradual, smooth boundary.

Cg1 150-220 Dark gray (10YR4/1) some grayish brown spots; half ripe clay with
coarse organic matter; strongly acid (field pH 5.5).

Cg2 220-330 Dark gray (10YR4/1) half ripe to nearly ripe clay; some organic
material; neutral (field pH 7.0).

Cg3 330-480 Gray (10YR5/1) half ripe to nearly ripe clay; some organic material;
moderately alkaline (field pH 8.0).

Type Location: Name of Amphoe, Amphoe Sena Changwat Phra Nakhon Si Ayutthaya.

Range of Profile Features:

The A horizon is from 20 to 40 cm thick, has 10YR hue, values of 2 or 3 and chromas of 1 or 2.
Structure is weak medium and coarse blocky and field pH values range from 4.5 to 5.5.

The B horizon has 10YR and 7.5YR hues, value of 5 and chroma of 2. Structure is weak,
medium and coarse prismatic, breaking to fine blocky. Field pH values rang from 4.0 to 4.5.

The C horizon is half ripe to nearly and has predominantly dark gray colours with few brown
mottles in the upper part. Field pH values are 4.5 rising to 6.0 or more below approximately 2 m
from the soil surface.

Similar Soil Series:
Rangsit series (Rs): has a similar profile, but without gypsum
Ongkharak series (Ok): has the jarosite mottles within 50 cm and without gypsum.
Thanyaburi series (Tan): has a similar profile, but without red mottles or gypsum.
Ayutthaya series (Ay): the jarosite mottles occurs below 1 m from the soil surface.
Maha Phot series (Ma): contains jarosite mottles below 1 m and without gypsum crystals.

Principal Associated Soils: These include Rangsit, Thanyaburi, Ongkharak and Ayutthaya series
occupying similar positions on the former tidal flats.
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ANALYSIS RESULTS  Profile code No. C-6/8

      (oven dry basis) Soil series : Sena (Se)

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-832 0-10 Apg1 11.9 39.7 48.4 c c 4.4 3.8 0.9 10.9 230

P-833 10-17/30 Apg2 11.3 38.7 50.0 c c 4.2 3.6 1.0 10.2 140

P-834 17/30-35/45 Sssg1 5.9 33.0 61.1 c c 3.6 3.1 0.7 5.3 157

P-835 35/45-60/70 Bssg2 1.8 29.0 69.2 c c 3.6 3.0 0.7 7.9 180

P-836 60/70+150 Bjg 4.4 32.4 63.2 c c 3.5 3.1 0.7 5.3 172

P-837 105-150 Bg 0.2 34.1 65.7 c c 3.8 3.3 0.7 35.4 212

P-838 150-220 Cg1 1.6 38.5 59.9 c c - - 0.6 45.0 279

P-839 220-330 Cg2 1.8 40.0 58.2 c c 3.0 2.7 0.9 20.6 405

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 1.20 11.00 4.80 0.70 0.80 17.30 14.80 32.10 22.40 46.3 77 54

10-17/30 1.00 10.10 5.00 0.50 1.20 16.80 15.40 32.20 21.90 43.8 77 52

7/30-35/45 0.30 11.40 6.70 0.60 1.60 20.30 21.30 41.60 24.40 39.9 83 49

35/45-60/70 0.20 8.50 8.30 0.70 2.30 19.80 21.90 41.70 28.50 41.2 69 47

60/70+150 0.30 7.50 7.70 0.70 2.40 18.30 23.10 41.40 27.40 43.4 67 44

105-150 0.50 8.50 9.10 0.90 2.70 21.20 21.10 42.30 30.30 46.1 70 50

150-220 2.40 8.00 13.70 0.90 2.60 25.20 35.60 60.80 33.30 55.6 76 41

220-330 2.30 11.40 22.10 1.10 4.50 39.10 28.60 67.70 36.60 62.9 100 58
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Proposed by W. Van der Kevie, 1971
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

SING BURI SERIES Field Symbol: Sin

Distribution: Occupies moderate extent in the Central Plain.

Setting: Sing Buri soils are formed from alluvium and occur on the low lying parts of river basins and
flood plain. Relief is flat. Slope are about 0-1%. Elevation ranges from 6-18 m above sea
level. The climate is Tropical Savanna (Köppen 'Aw'). Mean annual precipitation ranges from
1,000 to 1,400 mm. Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow.
These soils are flooded by river water or rain to depths of 80 cm or more for seven to eight
months during the rainy season. Sometimes this area flooded by irrigation. The groundwater
level falls to about 100 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Sing Buri series is a member of the Very-fine, mixed, semiactive,
nonacid, isohyperthermic Vertic Endoaquepts. They are deep, medium to slightly acid over
neutral to mildly alkaline soils. They are characterized by a dark gray or dark grayish brown
clay A horizon thickner more than 50 cm and overlying a dark gray clay upper B horizon,
which in turn overlies a gray clay lower B horizon with an upper boundary at some depth
below 80 cm from the soil surface. These soils are mottled throughout with yellowish red
and strong brown coating along root channel in the A horizon, and brown, yellowish brown
and dark brown mottles in the B horizon. Slickensides and pressure faces occur in the B and
lower A horizon and the soil cracks at the surface when dry.

Typifying Pedon: Profile code number is C 5/8

Location: north of road No. 3195 from Ang Thong-Suphan Buri at km 18, Ban Hua Sa-bang, Tambon
Yi lon, Amphoe Visetchaicharn Changwat Ang Thong.

Sheet Name: Changwat Ang Thong SheetNo.: 5038 II
Coordinate: 387117 Elevation: 5 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: alluvium plain
Parent material: riverine alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2  m
Flooding depth: 50-80 cm Duration: 3 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field .
Other: cracks width 5 mm at depth 20 cm
Described by: Pramote Hemsrichart and Satira Udomsri Date: 26 February, 1996
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-20 Very dark gray (10YR3/1) clay; many medium distinct strong brown
(7.5YR5/6) and yellowish red (5YR5/8) mottles; moderate medium and
coarse subangular blocky (depth 0-10 cm) and coarse angular blocky
structure; extremely hard, firm, very sticky very plastic; many very fine
roots; moderately acid (field pH 6.0); clear, smooth boundary.

Bssg1 20-56 Mixed very dark gray (10Y3/1) and dark gray (10YR4/1) clay; many fine
and medium faint dark reddish brown (10YR4/4) mottles; moderate
coarse prismatic breaking to coarse angular blocky structure; firm, very
sticky, very plastic; common very fine roots; many slickensides and
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pressure faces; common charcoal fragments; organic clay coated on
crack surfaces; neutral (field pH 7.0); gradual, smooth boundary.

Bssg2 56-110 Dark gray (10YR4/1) clay; many fine faint dark yellowish brown
(10YR4/4) and common fine faint dark grayish brown (10YR4/2)
mottles; moderate coarse prismatic breaking to angular blocky
structure; firm, very sticky, very plastic; many slickensides and pressure
faces; common pieces of charcoal; neutral (field pH 7.0); clear, smooth
boundary.

Bg1 110-135 Very dark gray (10YR3/1) clay; many medium and coarse faint dark
gray (10YR4/1) and common fine distinct yellowish brown (10YR5/6)
mottles; weak coarse prismatic breaking to coarse angular blocky
structure; firm, very sticky, very plastic; many slickensides and pressure
faces; many black soft Fe&Mn concentrations; moderately acid (field
pH 6.0); clear, wavy boundary.

Bg2 135-160+ Mixed very dark gray (10YR3/1) and gray (10YR6/1) clay; many fine
and medium prominent red (2.5YR4/8) and few fine distinct strong
brown (7.5YR5/6) mottles; weak coarse prismatic breaking to coarse
angular blocky structure; firm, very sticky, very plastic; many
slickensides and pressure faces; very strongly acid (field pH 5.0)

Type Location: Name of Changwat Changwat Sing Buri

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 2 to 4 and chromas of 1 or 2.
Structure is weak medium crumb in the uppermost layer and weak coarse blocky below. Field
pH values range from 5.5 to 7.0.

The B horizon has 10YR or 7.5YR hue, values of 3 or 4 and chromas of 1 or 2 and gray or
grayish brown in the lower horizon. Structure is weak to moderate, fine blocky and massive.
Field pH values range from 6.0 to 8.0.

Similar Soil Series:
Phimai series (Pm): founded mainly in Northeast of Thailand and has higher colour values in

the upper B horizon (within 50 cm )
Ratchaburi series (Rb): has browner colours with chromas of 2 or more in the B horizon.
Saraburi series (Sb): founded in low-lying parts of the terrace or on transitional parts between

the terrace and flood plain. The lower B horizon composed of Hue mainly 2.5Y to 5Y and
some secondary lime in deeper subsoils.

Principal Associated Soils: These include Ratchaburi and Saraburi series occupying slightly higher
positions on the flood plain.
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ANALYSIS RESULTS  Profile code No. : C-5/8

      (oven dry basis) Soil series : Sing Buri (Sin)

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

P39-96 0-20 Apg 1.1 19.3 79.6 0.0 0.0 0.0 0.0 1.1 c c 5.0 4.2 5.9 195

P39-97 20-56 Bssg1 0.9 19.6 79.5 0.0 0.0 0.0 0.0 0.9 c c 5.8 4.9 5.3 195

P39-98 56-110 Bssg2 0.8 16.8 82.4 0.0 0.0 0.0 0.0 0.8 c c 5.8 4.9 3.7 156

P39-99 110-135 Bg1 1.6 11.2 87.2 0.0 0.0 0.0 0.0 1.6 c c 5.3 4.4 2.1 117

P39-100 135-160+ Bg2 0.7 33.1 66.2 0.0 0.0 0.0 0.0 0.7 c c 4.9 4.0 2.2 117

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 5.9 2.22 0.20 24.50 5.80 0.50 1.30 32.10 11.80 43.90 32.20 40.5 100 73 32.10 0.03

20-56 5.6 0.77 0.13 31.80 6.60 0.50 1.40 40.30 6.10 46.40 31.50 39.6 100 87 - -

56-110 5.6 0.59 0.14 30.60 6.30 0.40 1.60 38.90 6.20 45.10 31.50 38.2 100 86 - -

110-135 5.7 0.56 0.10 30.80 5.90 0.30 1.00 38.00 8.30 46.30 34.30 39.3 100 82 38.00 -

135-160+ 5.1 0.36 0.06 26.00 4.80 0.30 0.90 32.00 7.90 39.90 37.60 56.8 85 80 32.00 -
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Proposed by F.R. Moormann, 1964
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

SAMUT PRAKAN SERIES Field Symbol: Sm

Distribution: Occupies small to moderate extent in the Coastal areas of Thailand.

Setting: Samut Prakan soils are formed from marine sediments mixed with riverine alluvium and
occur on former tidal flats which grade down to marine deposits within 1 m and occur on
more inland parts of the present tidal swamps. Relief is flat. Slopes are 1% or less. Elevation
ranges from 1-2 m above sea level. The climate are both Tropical Savanna (Koppen 'Aw')
and Tropical Monsoon (Köppen 'Am'). Annual precipitation ranges from 1,000 mm to 3,000
mm. Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Poorly drained. Permeability and runoff are slow.
These soils may be periodically flooded by sea water, but in the main, they are flooded by
impounded rainwater to depths of up to 50 cm for four to five months during the rainy
season. Groundwater level falls below 1 m during the peak of the dry season.

Vegetation and Land Use: Mainly used for the cultivation of broadcast rice. Rushes and sedges
occur in places where the soils are too salty for cultivation.

Characteristic Profile Features: Samut Prakan series is a member of the Fine, mixed, nonacid,
isohyperthermic Fluvaquentic Endoaquepts.They are moderately deep, slightly acid to
neutral over mildly alkaline soils and are characterized by a dark gray, dark grayish brown or
grayish brown clay A horizon, overlying a gray or olive gray clay B horizon which in turn
overlies a gray or greenish gray C horizon which occurs below 50 cm and within 125 cm of
the soil surface. The A and B horizon contain many strong brown, olive brown and yellowish
red mottles mainly as coatings along root channels, pores and ped faces. Few olive and
grayish green mottles occur in the C horizon.

Typifying Pedon: Profile code number is 15

Location: 1 km west of Ban Don Mai, Ban Don Mai, Tambon Hat Chao Samran, Amphoe Mueang
Changwat Phetchaburi.

Sheet Name: Ban Bang Khun Sai SheetNo.: 5035 III
Coordinate: 387117 Elevation: 0.5-1.0 m MSL.
Relief: level to nearly level Slope: 1% (N-S)
Physiography: former tidal flats.
Parent material: marine sediments mixed with riverine alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.25  m
Flooding depth: - cm Duration: - month Frequency: every year
Annual rainfall: 1,044.1 mm Mean temp: 27.6 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:-
Described by: C.Navanugraha, P.Vijarnsorn and
                             W.Sirichauychoo

Date: 27 May, 1983

Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-25 Gray (10YR5/1) and dark gray (10YR4/1) clay; weak fine and medium
prismatic structure; hard, very firm, sticky, plastic; common very fine
and fine roots; slightly acid (field pH 6.5); clear, smooth boundary.

Bg1 25-46 Gray (5Y5/1) clay; many fine discinct dark gray (2.5Y4/1) and olive
brown (2.5Y4/4) mottles; moderate fine and medium angular and
subangular blocky structure; firm, sticky, plastic; few very fine roots;
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many pressure faces in cracking channels and black color coated on
some cracking channels; moderately alkaline (field pH 8.0); clear,
smooth boundary.

Bg2 46-75 Gray to dark grayish brown (2.5Y5/1-2) clay; common fine distinct olive
brown (2.5Y4/4) and brown (10YR4/3) mottles; moderate fine and
medium angular and subangular blocky structure; firm, sticky, plastic;
few fine and medium roots black color coated in cracking channel;
moderately alkaline (field pH 8.0); clear, smooth boundary.

Cg1 75-105 Olive gray to light olive gray (5Y5-6/2) half ripe clay; massive; very
sticky, very plastic; common fine soft iron nodules and few decay roots
and some pieces of wood; moderately alkaline (field pH 8.0); abrupt,
smooth boundary.

Cg2 105-140 Gray (5Y5/1) sand; many fine prominent dark yellowish brown
(10YR4/4) mottles; single grain; nonsticky, nonplastic; few fine soft iron
pipes; moderately alkaline (field pH 8.0); clear, smooth boundary.

Cg3 140-165 Dark greenish gray (5BG4/1) sandy loam; single grain; slightly sticky,
nonplastic; few weathered shell fragments; moderately alkaline (field
pH 8.0)

Cg4 165-200 Dark greenish gray (5BG4/1) unripe clay; massive; slightly sticky,
slightly plastic; moderately alkaline (field pH 8.0)

Remark: Pedon No. 15 from Characteristics and Potentials of the Coastal Saline Soils in the Central
Plain of Thailand, Charlie Navanugraha, M.Sc. Thesis, Kasetsart University, Bangkok,
Thailand

      Type Location:  Name of Changwat Changwat Samut Prakan

Range of Profile Features:

The A horizon is from 15 to 30 cm thick, has hues of 10YR , 2.5YR and 5Y, values of 3 to 5 and
chromas of 2 or 1. Structure is weak to moderate coarse blocky and may be fluffy in the upper
few centimeter if not cultivated. Field pH values range from 6.0 to 8.0.

The B horizon has 2.5Y or 5Y hues, values of 4 or 5 and chromas of 2 or less. Structure is very
weak coarse prismatic, breaking to moderate coarse and medium blocky. Field pH values range
from 6.0 to 8.0.

The C horizon has 5Y or 5GY hues, values of 4 or 5 and chroma of 1. Sandy layers and shell
fragments may occur.

Similar Soil Series:
Bangkok series (Bk): has a similar profile, but free from sea water and the reduced gray or

greenish gray C horizon occurs below 125 cm from the soil surface.
Tha Chin series (Tc): flood by sea water for some time during the year, structureless and n-

value > 0.7

Principal Associated Soils: These include Tha Chin series occupying slightly lower positions in the
tidal swamps and Bangkok series which occurs more inland on former tidal flats.
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ANALYSIS RESULTS  Profile code No. : 15

      (oven dry basis) Soil series : Samut Prakarn (Sm)

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

0-25 Apg 2.6 36.1 61.4 c c 6.7 5.9 65.2 682

25-46 Bg1 0.7 45.3 54.0 sic c 7.7 6.9 175.0 823

46-75 Bg2 0.2 52.2 47.6 sic c 7.8 7.0 190.0 847

75-105 Cg1 2.2 42.1 55.7 sic c 8.0 7.1 295.0 1,111

105-140 Cg2 91.0 4.1 4.9 s s 8.3 7.5 38.2 147

140-165 Cg3 71.1 23.1 5.9 sl sl 7.7 7.4 83.0 781

165-200 Cg4 20.6 58.5 20.9 sil c 7.5 7.2 247.0 1,359

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 1.51 0.06 8.60 16.60 1.70 7.40 34.30 7.28 41.58 29.10 47.4 100 82 3.57

25-46 0.22 0.06 14.10 20.50 2.20 12.40 49.20 3.36 52.56 33.30 61.6 100 94 3.42

46-75 0.20 0.05 12.80 16.90 2.20 14.00 45.90 2.94 48.84 28.30 59.4 100 94 3.83

75-105 0.30 0.06 19.60 16.60 2.70 17.40 56.30 2.57 58.87 30.50 54.8 100 96 5.61

105-140 0.05 0.01 9.40 2.60 1.10 9.40 22.50 0.19 22.69 7.60 156.1 100 99 2.86

140-165 0.52 0.03 20.10 6.34 1.50 9.30 37.24 0.19 37.43 7.10 120.5 100 99 6.12

165-200 0.31 0.07 23.70 15.29 2.80 25.20 66.99 0.98 67.97 17.20 82.5 100 99 13.77
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Proposed by W. Van der Kevie, 1971
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

THANYABURI SERIES Field Symbol: Tan

Distribution: Occupies moderate extent in the southeastern part of the Central Plain.

Setting: Thanyaburi 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 of tidal flooding which have been in cultivation for some time.
Relief is flat. Slope is about 0-1%. Elevation ranges from 1-2 m above sea level. The climate is
Tropical Savanna (Köppen 'Aw'). Mean annual precipitation is about 1,400 mm. Mean annual
temperature is 27oC.

Drainage, Permeability and Surface Runoff: Poorly drained. Runoff and permeability are slow. Deep
surface flooding to depths of 1 m or more from river water or rain occurs for about four to five
months during the rainy season. Sometimes this area flooded by irrigation. The groundwater
level falls to about 100 cm during the peak of the dry season and the soil cracks.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Thanyaburi series is a member of the Very-fine, mixed, semiactive,
acid, isohyperthermic Sulfic Endoaquepts. They are deep, extremely acid soils and are
characterized by a black or very dark gray clay A horizon overlying a grayish brown or light
brownish gray clay B horizon, which in turn overlies a gray or dark gray reduced clay C
horizon below approximately 150 cm from the soil surface. These soils are mottles
throughout with strong brown and yellowish red coating along root channels in the A
horizon, and predominantly brownish yellow, reddish yellow mottles in the B horizon. The
presence of yellow jarosite mottles approximately between 50-100 cm of the soil surface is
diagnostic for the series. Pressure faces and slickensides occur in the B horizon and the soil
cracks at the surface when dry.

Typifying Pedon: Profile code number is 1

Location: Ban Khlong Hok, Amphoe Thanyaburi Changwat Pathum Thani..
Sheet Name: Changwat Pathum ThaniSheetNo.: 5137 III
Coordinate: - Elevation: 2 m MSL.
Relief: level to nearly level Slope:0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: 2 m
Flooding depth: 100 cm Duration: 6-7 month Frequency: every year
Annual rainfall: 1,244.2 mm Mean temp: 27.9 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: abandoned paddy field
Other:
Described by: S. Panichapong & P. Vijarnsorn Date: 21 January, 1981
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-7 Dark Grayish brown (10YR4/2) clay; many fine prominent yellowish red
(5YR5/8) mottles along root channels; weak fine subangular blocky
structure; extremely hard, very firm, very sticky, very plastic; many
fibrous roots; very strongly acid (field pH4.5); clear, smooth boundary.
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Apg2 7-22 Dark gray to very dark gray (10YR3-4/1); clay; common fine distinct
yellowish brown (10YR5/6) mottles along cracks; weak coarse blocky
structure; extremely hard, very firm, very sticky, very plastic; common
fine roots; extremely acid (field pH4.0-4.5); gradual, smooth boundary.

Bg 22-40 Very dark grayish brown (10YR3/2) or dark brown (7.5YR3/2) clay;
common fine distinct strong brown (7.5YR5/8) mottles; massive; very
firm, very sticky, very plastic; common fine roots; patchy organic matter
coatings; medium decayed roots; patchy organic matter coatings;
extremely acid (field pH 4.0-4.5); clear, wavy boundary.

Bjg 40-90 Brown (7.5YR5/2) clay; many medium and coarse distinct strong brown
(7.5YR5/8) mottles; many streaks of jarosite yellow (2.5YR8/6);
massive; very firm, very sticky, very plastic; many medium decayed
roots; patchy organic matter coatings; extremely acid (field pH 4.0);
clear, wavy boundary.

BCg 90-135 Brown (7.5YR5/2) nearly ripe clay; few fine faint brown (7.5YR4/4) and
distinct strong brown (7.5YR5/6) mottles; massive; very sticky, very
plastic; many medium declay roots; very strongly acid (field pH 4.5);
abrupt, irregular boundary.

Cg1 135-250 Gray (5Y5/1) half ripe clay; massive; very sticly, very plastic; very
strongly acid (field pH 4.5)

Cg2 250-350 Gray (5Y5/1) unripe to nearly unripe clay; few decomposed plant
residues; slightly acid (field pH 6.5)

Remark:At the depth below 200 cm soil were sampled by auger

Pedon No. 1 from Characteristics of Some Acid Sulphate Soils in Thailand in the tour guide for
2nd Symposium on Acid Sulphate Soils in Thailand, 18-24 January, 1981, Bangkok, Thailand,
Soil Survey Division, Department of Land Development, Bangkok, Thailand

Type Location: Name of Amphoe, Amphoe Thanyaburi Changwat Pathum Thani.

Range of Profile Features:

The A horizon is from 20 to 30 cm thick, has 10YR hue, values of 2 or 3 and chroma of 1.
Structure is weak prismatic breaking to blocky and field pH values range from 4.0 to 5.0.

The B horizon has values of 4 to 6 and chroma of 2 in 10YR hue and value of 5 and chroma of
2 in 7.5YR hue. Structure is moderate coarse prismatic breaking to moderate fine and medium
blocky and field pH values are 4.5 or less.

The C horizon is composed of clay rich in undecomposed organic material, has hue of 10YR or
2.5Y, values of 4 or 5 and chroma 1. Few grayish brown mottles may occur in the upper layer
and field pH is 4.5 rising to 6.0 or more below 2 m depth.

Similar Soil Series:
Rangsit series (Rs): has a similar profile, but contains prominent red mottles in the B horizon.
Ongkharak series (Ok): has jarosite mottles within 50 cm of the soil surface.
Sena series (Se): has a similar profile, but contains prominent red mottles and gypsum in the

B horizon.
Ayutthaya series (Ay): contain gypsum and prominent red mottles in B horizon and jarosite

mottles occurs below 1 m from the soil surface.
Maha Phot series(Ma): contains prominent red mottles in B horizon and jarosite mottles below

1 m from the soil surface.

Principal Associated Soil: These include Ongkharak, Rangsit and Maha Phot series which occupy
similar positions on the former tidal flats.

Remarks: This series was originally mapped as Rangsit series, yellow mottled variant.
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ANALYSIS RESULTS  Profile code No. 1

      (oven dry basis) Soil series : Thanyaburi (Tan)

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

33819 0-7 Apg1 1.0 35.4 63.6 c c 4.1 3.5 15.0 363

22820 7-22 Apg2 0.5 34.5 65.0 c c 3.9 3.3 15.0 250

33821 22-40 Bg 1.8 35.6 62.6 c c 3.6 3.1 6.0 281

33822 40-90 Bjg 4.7 32.0 63.3 c c 3.4 2.8 1.0 343

33823 90-135 BCg 1.3 34.2 64.5 c c 3.4 2.9 14.0 437

33824 135-250 Cg1 1.6 27.2 71.2 c c 3.7 3.3 41.0 554

33825 250-300 Cg21 1.5 31.0 67.5 c c 4.7 4.2 31.0 647

33826 300-350 Cg22 1.1 32.7 66.2 c c 5.7 5.2 38.0 663

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 3.1 0.27 9.09 8.19 0.93 3.10 21.31 25.37 46.68 26.48 41.6 80 46 3.42

7-22 2.4 0.26 6.36 7.21 0.64 2.50 16.71 26.38 43.09 27.63 42.5 60 39 3.23

22-40 0.6 0.09 6.23 8.20 0.72 2.90 18.05 22.85 40.90 22.99 36.7 79 44 2.96

40-90 0.3 0.04 5.51 8.22 0.88 3.50 18.11 22.51 40.62 23.91 37.8 76 45 2.65

90-135 1.0 0.05 5.51 10.13 1.12 1.00 17.76 23.52 41.28 27.03 41.9 66 43 4.34

135-250 2.5 0.06 6.66 13.86 1.42 2.50 24.44 19.82 44.26 27.90 39.2 88 55 5.08

250-300 2.2 0.06 9.26 22.07 1.66 5.00 37.99 13.44 51.43 25.39 37.6 100 74 8.32

300-350 2.2 0.06 9.74 23.16 1.70 8.00 42.60 10.58 53.18 25.77 38.9 100 80 8.69
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Proposed by R.L. Pendleton, 1953
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

THA CHIN SERIES Field Symbol: Tc

Distribution: Occupies large extent in the southern Central Plain and small extent in the Southeast
Coastal Region and the east and west coasts of Peninsular Thailand.

Setting: Tha Chin soils are formed from recent marine sediments and occur in tidal swamps. Relief is
flat. Slopes are 0-1%. Elevation is about 1 m above sea level. The climate are both Tropical
Savanna (Köppen 'Aw') and Tropical Monsoon (Köppen 'Am'). Annual precipitation ranges
from 1,000 mm to 3,000 mm. Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Very poorly drained. Permeability is moderate to slow
due to the large number of root channels and crab holes in the soil. Runoff is slow.
Groundwater or sea water level remains at or near the surface throughout the year and the
soils are regularly flooded by sea water.sometimes in normal years.

Vegetation and Land Use: Mangrove forest is the characteristic vegetation. These soils are not
cultivated but the wood is used for making charcoal and fish ponds and salt pans are
constructed.

Characteristic Profile Features: Tha Chin series is a member of the Fine, smectitic, nonacid,
isohyperthermic Sodic Hydraquents. They are deep, mildly to moderately alkaline soils and
are characterized by a brown clay A horizon overlying a reduced dark gray or greenish gray
clay or silty clay C horizon which has an upper boundary within 50 cm of the soil surface.
The A horizon contains many brown and gray mottles while the upper C horizon contains
few olive and grayish green mottles.

Typifying Pedon: Profile code number is SW-55/8

Location: Amphoe Mueang Changwat Samut Sakorn.
Sheet Name: Changwat Samut Sakorn. SheetNo.: 5036 II
Coordinate: - Elevation: 0.5-1 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: tidal flats
Parent material: marine sediments
Drainage: very poorly drained Permeability: slow
Runoff: slow Ground water depth: 0.5 m
Flooding depth: - cm Duration: - month Frequency: every year
Annual rainfall: 1,496.8 mm Mean temp: 27.8 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: mangrove forest, Xylocarpus
Other: many crab activity crabeills of 15 cm high.
Described by: Kevie and Pisan: Date: 24 May, 1971
Revised by: S. Udomsri

Horizon Depth (cm) Description

Ag 0-30/40 Dark brown (10YR 4/3) clay; many medium very dark gray (5YR 3/1)
and brown (7.5YR 4/4) mottles along root holes; many medium and
coarse greennsih gray (5GY 5/1) mottles; nearly ripe to half ripe clay;
weak to moderate medium subangular blocky structure; common fine
and few medium tubular pores; few fine and common medium roots;
common crab holes; moderately alkaline (field pH 8.0)
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Cg1 30/40-50 Mixed dark greenish gray (5GY 4/1) and very dark gray (5Y 3/1) half
ripe clay; weak coarse subangular blocky structure; sticky and plastic
common very fine and fine tubular pores; common crab holes, few fine
medium and coarse roots; moderately alkaline (field pH 8.0)

Cg2 50-100+ Greenish gray (5GY 5/1) nearly unripe clay; moderately alkaline (field
pH 8.0)

Type Location: Name of river, Mae Nam Tha Chin, Amphoe Mueang Changwat Samut Sakhon.

Range of Profile Features:

The A horizon is from 5 to 40 cm thick, has 10YR or 7.5YR hues, values of 4 or 3 and chromas
of 3 through 1. Structure is weak, medium blocky or massive. Field pH values range from 6.0 to
8.0.

The C horizon has hues of 5Y and 5GY, values of 3 to 5 and chroma of 1. Structure may be
weak coarse blocky in the upper part of the C horizon or massive, but becomes nearly unripe or
unripe with depth. Field pH values range from 7.5 to 8.0.

A thin B horizon may have developed, but its lower boundary is not deeper than 50 cm from the
soil surface. The soil has n-values higher than 0.7 in all horizons.

Similar Soil Series:
Bang Pakong series (Bpg): has a similar profile, but is potentially acid. It has a high sulphur

content and on oxidation reaction becomes extremely acid.
Samut Prakan series (Sm): has a cambic B horizons and has C horizons between 50-100 cm

Principal Associated soils: These include Bang Pakong series which occur in association with Tha
Chin series in tidal swamps, and Samut Prakan series which occurs more inland on former
tidal flats and are seldom inundated by sea water.
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ANALYSIS RESULTS  Profile code No. : SW-55/8

      (oven dry basis) Soil series : Tha Chin (Tc)

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

b-741 0-30/40 Ag 6.0 43.5 42.5 sic c 6.8 6.5 3.5 53.2 1,080

b-742 30/40-50 Cg1 5.0 46.6 42.5 sic c 7.0 6.4 3.6 51.6 1,285

b-743 50-100+ Cg2 8.0 50.5 38.0 sicl c 6.3 5.8 2.0 39.0 1,195

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 5.90 2.3 10.40 23.00 2.60 41.40 77.40 7.40 84.80 38.00 89.4 100 91 16.00

14-50 5.70 2.5 11.00 20.80 3.30 26.20 61.30 6.20 67.50 34.70 81.6 100 91 16.00

50-100 5.40 2.9 9.20 20.10 3.20 27.20 59.70 8.40 68.10 31.00 81.6 100 88 12.00
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Proposed by F.R. Moormann, 1963
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

THA MUANG SERIES Field Symbol: Tm

Distribution: Occupies moderate extent in total for all Thailand mainly in western part of the central
part with the exception of Peninsular and Southeast Coastal. They occurring along streams
and river to a greater or lesser extent in most regions.

Setting: Tha Muang soils are formed from recent alluvium and occur on the floodplains which higher
parts of river and stream levees. Relief is flat to nearly flat with an undulating micro-relief
where movement of stream channels has occurred. Slopes are about 1-5%. The climate is
Tropical Savanna (Köppen 'Aw'). Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Moderately well drained to well drained. Permeability
and runoff are moderate due to micro-relief. These soils may be subject to short periods of
flash flooding by river water. Groundwater level is above 1 m from the soil surface during the
rainy season; but falls below 1.5 m during the dry season.

Vegetation and Land Use: Mainly used as settlement sites, vegetable gardens and orchards.
Tobacco is also grown on these soils in the northern province.

Characteristic Profile Features: Tha Muang series is a member of the Coarse-loamy, mixed, active,
calcareous, isohyperthermic Typic Ustifluvents. They are deep, medium acid to neutral soils
and are characteristically stratified. Textures are variable, clay loam, sandy clay loam, sandy
loam, loam and silt loam; but fall in the coarse-loamy particle size class in the control section
(weighted average 25 cm to 1 m). Colours are brown, dark brown, yellowish brown or
grayish brown in the A horizon, and predominantly brown or yellowish brown in the C
horizon. Fine, indistinct mottles commonly occur in the C horizon, usually at some depth
below 50 cm and within 1 m of the soil surface. Visible mica flake usually occur throughout
the profile and the soils react with HCl.

Typifying Pedon: Profile code number is 14

Location: west pond of Agricultural Extension, Amphoe Ban Phong Changwat Ratchaburi.
Sheet Name: Amphoe Ban Pong SheetNo.: 4936 I
Coordinate: - Elevation: 10 m MSL.
Relief: gently undulating Slope: 2 %
Physiography: flood plains (levees)
Parent material: alluvium
Drainage: well drained Permeability: rapid
Runoff: slow Ground water depth: > 2 m
Flooding depth: - cm Duration: - month Frequency: every year
Annual rainfall: 1,301.5 mm Mean temp: 27.3 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: cropland
Other:
Described by: W.Silichauychoo, C.Changprai,
                        C.Manotham and C. Niamskul

Date: 27 May, 1983

Revised by: S. Udomsri

Horizon Depth (cm) Description

A 0-28 Yellow (10YR7/6) fine sandy loam, dark yellowish brown (10YR4/4
moist); weak very coarse subangular blocky parting to weak fine to
medium subangular blocky structure; hard, friable, nonsticky,
nonplastic; common fine roots; strongly effervescent; moderately
alkaline (field pH 8.0); clear, smooth boundary.
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AC 28-53 Brownish yellow (10YR6/6) loamy sand, dark yellowish brown (10YR4/4
moist); weak very coarse subangular blocky parting to weak fine to
medium subangular blocky structure; soft, friable, nonsticky, nonplastic;
few very fine to fine and few coarse roots; strongly effervescent;
moderately alkaline (field pH 8.0); gradual, smooth boundary.

C1 53-73 Very pale brown (10YR7/4) loamy sand, yellowish brown (10YR5/4
moist); weak very coarse subangular blocky parting to weak fine to
medium subangular blocky structure; soft, friable, nonsticky, nonplastic;
common fine and few roots; strongly effervescent; moderately alkaline
(field pH 8.0); clear, wavy boundary.

C2 73-84 Yellowish brown (10YR5/4) sand, dark yellowish brown (10YR4/4
moist); loose, nonsticky, nonplastic; common fine and few medium
roots; strongly effervescent; moderately alkaline (field pH 8.0); clear,
smooth boundary.

C3 84-115 Brownish yellow (10YR6/6) loamy sand, yellowish brown (10YR5/6
moist); weak fine to medium subangular blocky structure; very friable,
nonsticky, nonplastic; few fine roots; strongly effervescent; moderately
alkaline (field pH 8.0); gradual, smooth boundary.

C4 155-200 Brownish yellow (10YR6/6) loamy sand; weak medium to coarse
subangular parting to structureless; very friable, nonsticky, nonplastic;
few fine roots; strongly effervescent; moderately alkaline (field pH 8.0).

Remark: Pedon No. 14 from Benchmark Soils of Thailand. Lek Moncharoen, T. Vearasilp and H.
Eswaran. 1987. Department of Land Development, Thailand. and Soil Management Support
Services, USA.

Type Location: Name of Amphoe, Amphoe Tha Muang Changwat Ratchaburi.

Range of Profile Features:

The A horizon varies in thickness from 10 to 40 cm. Has 10YR or 7.5YR hues, values of 3 to 5
and chomas of 2 to 4. Structure is weak, fine to medium blocky and may be crumb in places.
Field pH values range from 5.5 to 6.5.

The C horizon has 10YR or 7.5YR hues, values of 4 or 5 and chromas of 3 to 6 in 10YR and 2
to 4 in 7.5YR. Structure is weak, medium and fine blocky or single grained in some places, and
field pH values range from 6.0 to 7.0.

Similar Soil Series:
Sanphaya series (Sa): has a cambic B horizon and inverted gley in upper A horizon. Mottles

founded throughout profiles.
Chiang Mai series (Cm): has a similar profile, but without reaction with HCl.
Kamphaeng Saen series (Ks): has a developed argillic B horizon and member of fine-silty  family.
Ruso series (Ro): has a developed argillic B horizon with founded in udic moisture regime and

chromas of 6 or 8 in subsoil and lower pH values.

Principal Associated Soils: These include Sapphaya and Ratchaburi series occupying lower
positions on levees and breach deposits.
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ANALYSIS RESULTS  Profile code No. 14

      (oven dry basis) Soil series : Tha Muang (Tm)

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

0-28 A 52.7 35.4 11.9 0.3 11.6 40.8 sl fsl 7.7 7.5

28-53 AC 67.8 22.8 9.4 0.3 23.8 43.7 ls ls 8.1 7.5

53-73 C1 76.7 16.4 6.9 0.1 1.8 41.1 33.7 ls ls 8.2 7.6

73-84 C2 88.9 7.1 4.0 0.2 3.9 66.2 18.6 s s 8.2 7.6

84-155 C3 71.8 20.1 8.1 0.1 0.6 30.4 40.7 ls ls 8.2 7.6

155-200 C4 77.8 15.7 6.5 0.3 1.1 9.6 34.5 32.3 ls ls 8.2 7.7

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 0.79 0.06 0.70 0.20 0.90 0.90 7.00 58.8

28-53 0.37 0.03 0.80 0.10 0.90 0.90 5.00 53.2

53-73 0.22 0.02 0.60 0.10 0.70 0.70 3.60 52.2

73-84 0.17 - 0.50 0.10 0.60 0.60 2.40 60.0

84-155 0.24 - 0.90 0.10 1.00 1.00 4.10 50.6

155-200 0.24 - 0.90 0.10 1.00 1.00 3.60 55.4
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Proposed by F.R. Moormann, 1964
Revised by:
1. C. Changprai, 1987
2. S. Udomsri, 2004

THA KHWANG SERIES Field Symbol: Tq

Distribution: Occupies small extent in the western part of Central Plain and south Peninsular
Thailand, mainly in Changwat Ratchaburi, Phetchaburi, Prachuap Khiri Khan and Songkhla.

Setting: Tha Khwang 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 of tidal flooding which have been in cultivation for some
time.or occur in filled up lagoons behind old dune ridges. Relief is flat. Slopes are about 0-1
%. Elevation ranges from 3-4 m above sea level. The climate is both Tropical Savanna and
Tropical Monsoon (Köppen 'Aw' and 'Am'). Annual precipitation ranges from 900 to 2,000 mm.
Mean annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Poorly drained. Permeability and runoff are slow.
These soils are flooded by rain or river water to depths of 1 m or more for six to seven
months during the rainy season. Sometimes this area flooded by irrigation. Groundwater
level falls below 1.5 m from the soil surface during the peak of the dry season.

Vegetation and Land Use: Mainly used for broadcast rice cultivation.

Characteristic Profile Features: Tha Khwang series is a member of the Fine, mixed, semiactive,
acid, isohyperthermic Vertic (Aeric) Endoaquepts. They are deep soils, strongly acid over
very strongly acid soils and are characterized by a brown or dark grayish brown clay loam or
silty clay or silty clay loam A horizon overlying a brown or grayish brown clay B horizon. The
soils are mottled throughout with yellowish red and strong brown mottles as coatings along
pores and root channels and on ped faces in the A horizon, and predominantly red mottles
in the B horizon. Yellow jarosite mottles often occur below 1 m from the soil surface but are
not diagnostic.

Typifying Pedon: Profile code number is SW-52/150

Location: approx. 800 m east of Phetchakasem road at km 136.5, Ban Dong Tan, Tambon Don Sai,
Amphoe Pak Tho Changwat Ratchaburi.

Sheet Name: Amphoe Amphawa SheetNo.: 4935 I
Coordinate: 900782 Elevation: 8 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained to somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: > 1.5 m
Flooding depth: 30-40  cm Duration: 2-3 month Frequency: every year
Annual rainfall: 1,112.8 mm Mean temp: 28.2 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Pramote Hemsrichart and Pramote Inthong Date: 20 February, 1998
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg 0-25/28 Very dark grayish brown (10YR3/2) clay; many coarse distinct strong
brown (7.5YR5/6) mottles along roots; strong medium and coarse
subanguler blocky structure; extremely hard, firm, sticky, plastic; many
very fine and fine roots; strongly acid (field pH 5.5); clear, wavy
boundary.
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Bg1 25/28-50 Mixed light brownish gray (10YR6/2) and brown (10YR5/3) clay; many
coarse prominent red (10R4/8), common medium distinct strong brown
(7.5YR5/6) and yellowish red (5YR4/6) mottles; strong coarse prismatic
breaking to medium and coarse subangular blocky structure; extremely
hard, firm, sticky, plastic; few very fine roots; some slickensides, some
organic clay, color is very dark grayish brown (10YR3/2), coated on ped
faces; very strongly acid (field pH 4.5); gradual, smooth boundary.

Bg2 50-90/100 Brown (7.5YR5/2) clay; many coarse prominent red (10R4/8), common
medium distinct strong brown (7.5YR5/8) and few fine distinct yellow
(2.5Y6/6) mottles; moderate medium and coarse subangular blocky
structure, firm, sticky, plastic; many pressure faces and some
slickensides, few spot of jarosite mottles; very strongly acid (field pH
4.5); clear, wavy boundary.

Bg3 90/100-150 Pinkish gray (7.5YR6/2) clay with sand; many coarse prominent dark
red (7.5R3/8), common medium distinct strong brown (7.5YR5/8) and
few fine yellow (2.5Y6/6) mottles; weak medium and coarse subangular
blocky structure; friable, sticky, plastic; some sand coated on ped faces,
some iron pipes, few spot of jarosite; very strongly acid (field pH 5.0);
gradual, smooth boundary.

Cg 150-200+ Grayish brown (10YR5/2) clay with sand; many medium distinct
brownish yellow (10YR6/8) mottles and some spot of very dark gray
(10YR3/1); massive; sticky, plastic; some sand coated on crack faces;
moderately alkaline (field pH 8.0).

Type Location: Name of village, Ban Tha Khwang (Tha Khwao) Tambon Kui Buri, Amphoe Kui buri
Changwat Prachuab Khiri Khan.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 4 or 5 and chromas of 2 or 3.
Structure is weak coarse blocky and field pH values range from 4.5 to 5.5.

The B horizon has 10YR and 7.5YR hues, values of 4 to 6 and chroma of 2. Structure is
moderate and strong fine and medium blocky and field pH values range from 4.5 to 5.0, falling
to 4.0 below 1 m from the soil surface. Slickensides and gypsum crystals are occasionally found
in the subsoil, but are not diagnostic for the series.

Similar Soil Series:
Maha Phot series (Ma): has a lower chroma within 75 cm from the soil surface and contain

common red mottles.
Ayutthaya series (Ay): has a lower chroma and contains gypsum crystals in the lower A and

upper B horizon and contain common red mottles.
Rangsit series (Rs): has a lower chroma and contain jarosite mottles between 50-100 cm and

contain common red mottles.

Principal Associated Soil: These include the high phase of Rangsit series occupying similar
positions; and soils of the old dune ridges such as Bacho and Hua Hin series.
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ANALYSIS RESULTS  Profile code No. : SW-52/150

      (oven dry basis) Soil series : Tha Khwang (Tq)

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

413728 0-25/28 Apg 3.0 31.9 65.1 0.0 0.0 0.3 0.9 1.8 c c 4.8 4.2 18.8 117

413729 25/28-50 Bssg1 25.3 34.1 40.6 0.0 0.6 4.1 13.3 7.3 c c 4.1 3.3 1.4 117

713730 50-90/100 Bssg2 14.4 39.4 46.2 0.1 0.4 1.4 7.3 5.2 c c 4.0 3.2 0.6 156

413731 90/100-150 Bg 41.4 34.3 24.3 0.0 0.0 6.0 21.3 14.1 L c+s 4.2 3.4 0.7 117

413732 150-200 Cg 39.8 32.7 27.5 1.7 1.4 4.7 17.8 14.2 cl c+s 7.2 6.6 0.4 156

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

0-25/28 4.7 5.67 18.40 5.40 0.30 0.70 24.80 26.40 51.20 36.50 56.1 68 48 25.00 0.20

25/28-50 2.2 0.33 1.90 1.80 0.30 1.50 5.50 12.30 17.80 12.30 30.3 45 31 9.50 4.00

50-90/100 2.5 0.19 3.00 3.30 0.40 2.70 9.40 9.90 19.30 15.40 33.3 61 49 12.60 3.23

90/100-150 1.6 0.09 3.10 2.80 0.30 2.80 9.00 4.10 13.10 10.20 42.0 88 69 9.50 0.54

150-200 2.3 0.03 7.40 4.10 0.40 4.20 16.10 0.80 16.90 13.30 48.4 100 95 16.10 0.00
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Proposed by W. Van der Kevie, 1966
Revised by:
1. S. Kunaporn 1987
2. S. Udomsri, 2004

THA RUEA SERIES  Field Symbol: Tr

Distribution: Occupies small extent in the Central Plain, mainly in Changwat Phra Nakhon Si Ayutthaya
and Saraburi.

Setting: Tha Ruea soils are formed from alluvium and occur on alluvial plain. Relief is flat to nearly
flat. Slopes are 1% or less. Elevation is approximately 10 m above sea level. The climate is
Tropical Savanna (Köppen 'Aw'). Mean annual precipitation ranges from 1,000 to 1,400 mm.
Mean annual temperature is 27 °C.

Drainage, Permeability and Surface Runoff: Somewhat poorly drained to poorly drained.
Permeability and runoff are slow. These soils are flooded by impounded rainwater  or river to
depths of approximately 50 cm for about four months during the rainy season. Groundwater
level falls below 1.5 m from the soil surface during the dry season and the soil cracks deeply.

Vegetation and Land Use: Mainly used for broadcast rice cultivation

Characteristic Profile Features: Tha Ruea series is a member of the Very-fine, mixed, active,
nonacid, isohyperthermic Vertic (Aeric) Endoaquepts. They are deep, medium to slightly
acid soils. They are characterized by a grayish brown or dark grayish brown clay A horizon
which is mottled in the lower part, overlying a clay B horizon. Matrix colour of the B horizon
is difficult to describe due to the large number of mottles, but mixed colours are mainly dark
yellowish brown, yellowish brown, brown and dark brown. There contains scattered
iron/manganese nodules. Cracks open during the dry season.

Typifying Pedon: Profile code number is C 6/7

Location: Ban Sala Loi, Tambon Sala Loi, Amphoe Tha Ruea Changwat Phra Nakhon Si Ayutthaya.
Sheet Name: Amphoe Tha Ruea SheetNo.: 5138 III
Coordinate: 85607 Elevation: 7 m MSL.
Relief: level to nearly level Slope: 0-1%
Physiography: former tidal flats or alluvium plain
Parent material: marine sediments mixed with riverine alluvium under brackish water influence
Drainage: poorly drained to somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: > 1.5 m
Flooding depth: 50 cm Duration: 4 month Frequency: every year
Annual rainfall: 1,211.9 mm Mean temp: 28.1 °C Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Chamlong and Van der Kevie Date: 24 February, 1967
Revised by: S. Udomsri

Horizon Depth (cm) Description

Apg1 0-1 Dark gray to dark grayish brown (10YR4/1-2) clay; massive crust
breaking to “potsherds” of 5 to 10 cm; many micro-pores; very hard.

Apg2 1-4 Dark grayish brown (10YR4/2) clay with few coarse sand grains; many
fine distinct yellowish red mottles, mainly in pores; massive; hard;
strongly acid (field pH 5.5); abrupt, smooth boundary.

Apg3 4-19 Dark grayish brown (10YR4/2) clay with few coarse sand grains; few
fine and many medium distinct yellowish red mottles in pores, root
channels and ped faces; very weak coarse and very coarse angular
blocky structure; very hard; slightly acid (field pH 6.5); clear, smooth
boundary.
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Bg 19-60 Mixed dark grayish brown (10YR4/2), dark yellowish brown (10YR4/4)
and brown (7.5YR4/4) clay with few coarse sand grains; moderate very
fine and fine angular blocky structure; firm to friable, very sticky; many
pressure cutan; few iron/manganese nodules; slightly acid (field pH
6.5); gradual, smooth boundary.

Bssg 60-100+ Dark yellowish brown (10YR4/4) clay with few coarse sand grains;
common fine faint gray mottles; moderate very fine and fine angular
blocky structure; firm to friable, very sticky; many pressure cutan and
common slickensides; few fine and medium iron/manganese nodules;
slightly acid (field pH 6.5)

Type Location: Name of Amphoe, Amphoe Tha Ruea Changwat Phra Nakhon Si Ayutthaya

Range of Profile Features:

The A horizon is from 10 to 30 cm thick, has 10YR hue, values of 4 or 5 and chroma of 2.
Structure is massive breaking to weak coarse blocky in the lower layers. Field pH values range
from 5.0 to 6.5.

The subsoil B horizon, has 10YR and 7.5YR hues, values of 4 or 5, and chromas of 2 to 4. Red
mottles sometimes occur in this horizon. Structure is moderate, fine blocky and field pH values
range from 6.0 to 7.0.

Similar Soil Series:
Ban Mi series (Bm): is a memmber of Endoauerts and found near limestone hill. There has

grayer colours, higher pH values and distinct cracks and slickensides at the dry seasons
Chong Khae series (Ck): is a memmber of Endoauerts and found near limestone hill. There has

grayer colours, distinct red mottles, slightly lower pH values and contains cracks and
slickensides at the dry seasons

Ratchaburi series (Rb): founded at flood plain and flooding for long time.
Manorom series (Mn): has an argillic B horizon with red mottles and plinthite

Principal Associated Soils: These include Manorom series occupying similar positions on the low
terrace; and lower Ratchaburi series soils on the flood plain.
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ANALYSIS RESULTS  Profile code No. C-6/7

      (oven dry basis) Soil series : Tha Ruea (Tr)

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

P446 0-4 Apg1-2 10.2 24.7 65.1 c c+cos 5.0 3.7 0.9 6.5 96

P447 4-19 Apg3 11.2 23.7 65.1 c c+cos 5.1 4.1 1.1 7.1 132

P448 19-60 Bg 10.2 18.7 71.1 c c+cos 5.6 4.5 1.3 5.8 102

P449 60-100 Bssg 10.2 17.7 72.1 c c+cos 5.5 4.5 1.0 7.1 105

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 0.70 0.10 11.70 8.20 0.30 0.80 21.00 11.80 32.80 25.40 39.0 83 64 0.03

4-19 0.60  <0.1 13.80 8.40 0.40 1.10 23.70 10.20 33.90 26.10 40.1 91 70 0.03

19-60 0.20  <0.1 13.00 10.20 0.30 1.50 25.00 8.20 33.20 29.20 41.1 86 75 0.03

60-100 0.20  <0.1 15.80 8.50 0.30 2.20 26.80 7.90 34.70 28.60 39.7 94 77 0.03
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Proposed by F.R. Moormann, 1963
Revised by
1. C. Changprai, 1987
2. S. Udomsri, 2004

THA YANG SERIES Field Symbol: Ty

Distribution: Occupies large extent, occurring in all parts of Thailand with the exception of Peninsular
Thailand and Southeast Coastal Thailand.

Setting: Tha Yang soils are formed from residuum and local colluvium derived from sandstone and
quartzite interbeded with phyllite and shale or equivalent rocks and occurs on footslope or
dissected erosion surfaces and residual hills. Relief is mainly undulating to hilly. Slopes
range from 2 to 35%. Elevations are variable, but the soils are not thought to occur higher
than 750 meters above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Mean
annual temperature is 27oC.

Drainage, Permeability and Surface Runoff: Well drained. Permeability and surface runoff are
moderate to rapid. Ground water table is below 2 meters throughout the year.

Vegetation and Land Use: Mixed deciduous and Dipterocarp forest, locally cleared for shifting
cultivation, reverting to secondary forest and shrubs when abandoned. Some area used for
upland crops such as corn, muangbean.

Characteristic Profile Features: Tha Yang series is a member of the Loamy-skeletal, siliceous,
isohyperthermic Kanhaplic Haplustults. They are gravelly to very gravelly soils and are
characterized by a very dark grayish brown to dark brown, slightly gravelly sandy loam or
loam A horizon. This overlies a brown, strong brown, reddish brown or yellowish red gravelly
or very gravelly sandy clay loam or loam argillic B horizon. Gravel consists of angular or
subangular sandstone, quartz and shale fragments which become more abundant with
depth. Reaction is strongly to slightly acid, decreasing Slightly with depth.

Typifying Pedon: Profile code number is Code SW-56/45

Location: Ban Dan Ngo, Tambon Song Pee Nong, Amphoe Tha Yang Changwat Phetchaburi.
Sheet Name: Ban Tha Ling Lom SheetNo.: 4934 IV
Coordinate: 624152 Elevation: 190 m MSL.
Relief: undulating Slope: 3%
Physiography: erosional surface
Parent material: residuum and colluvium derived from sandstone underlain by fine grained clastic rocks
Drainage: well drained Permeability: rapid
Runoff: moderate Ground water depth: > 30 m
Flooding depth: - cm Duration: - Frequency: -
Annual rainfall: 1,044.1 mm Mean temp: 27.6 °C    Climate type: Tropical Savannah
Natural vegetation and/or land use: hill evergreen forest
Other:
Described by: Banyati Khanchanhom Date:15 July, 1981
Revised by: S. Udomsri

Horizon Depth (cm) Description

A1 0-5 Dark brown (10YR 4/3) sandy loam; weak fine to medium subangular
blocky structure; friable, non sticky, non plastic; many fine roots;
moderately acid (field pH 6.0); clear, smooth boundary.

A2 5-10 Dark yellowih brown (10YR 4/4) sandy loam to sandy clay loam; few
fine mottles of strong brown (7.5YR 4/6); weak fine to medium
subangular blocky structure; friable, non sticky, non plastic; common
fine and medium roots; strongly acid (field pH 5.5); clear, smooth
boundary.
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B 10-16 Yellowih brown (10YR 5/4) slightly gravelly sandy clay loam; common
fine mottles of strong brown (7.5YR 4/6) and few fine mottles of
yellowish brown (10YR 5/8); weak fine to medium subangular blocky
structure; friable, slightly sticky, slightly plastic; common fine and
medium roots; strongly acid (field pH 5.5);clear, smooth boundary.

Bt 16-30 Yellowih brown (10YR 5/4) very gravelly sandy clay loam; common fine
mottles of strong brown (7.5YR 5/8) and few fine mottles of yellowish
brown (10YR 5/8); moderate fine and medium subangular blocky
structure; firm, slightly sticky, slightly plastic; patchy thin clay coatings
on ped faces; common fine roots; strongly acid (field pH 5.5)

BC 30+ Layer of sandstone fragments

Remarks:

Type Location: Name of Amphoe, Amphoe Tha Yang Changwat Phetchaburi

Range of Profile Features:

The A horizon is from 5 to 15 cm thick and may have a sandy loam or loam texture. Matrix
colours are 10YR and 7.5YR hues with values of 3 through 5 and chromas of 2 through 4.
Structure is moderate to strong, fine and medium blocky and field pH values range from 5.5 to
6.5.

The argillic B horizon has matrix colours in 10YR, 7.5YR and 5YR hues with values of 5 or more
dry and 4 or more moist with chromas of 4 through 8. Structure is moderate, fine and medium
blocky and field pH values range form 5.0 to 6.0.

Similar Soil Series:
Lat Ya series (Ly): becomes very gravelly below 50 cm from the soil surface.
Ranong series (Ry): similar profile with regard to morphology, genesis and parent material,

but with udic moisture regime.
Muak Lek series (Ml): is a clayey skeletal developed from shale, slate or fine grained clastic

rocks. The paralithic contact occurs within 50 cm from the soil surface.
Mae rim series (Mr): derived from old alluvium which contains cobbles more than 35% within

50 cm from the soil surfaces.

Principal Associated Soils: These include Lat Ya occurring on footslopes, Mae Rim and Yasothon
series on adjacent high terraces and Chiang Khan and Ban Chong series on dissected
erosion surfaces and coalescing fans.
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ANALYSIS RESULTS  Profile code No.:SW-56/45

      (oven dry basis) Soil series : Tha Yang (Ty)

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

4/18216 0-5 A1 58.4 30.0 11.6 1.2 2.4 8.9 25.6 20.3 sl sl 5.1 4.3 7.3 105

4/18217 5-10 A2 55.3 31.2 13.5 1.7 3.0 7.8 25.6 17.6 sl sl-scl 4.8 4.0 5.9 93

4/18218 10-16 B 53.9 31.2 14.9 1.4 2.5 8.6 23.8 17.6 sl sgscl 4.9 4.0 3.6 92

4/18219 16-30 Bt 49.2 35.2 15.6 6.2 2.2 6.1 19.0 15.7 l vgscl 5.2 4.0 1.2 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

0-5 3.8 2.83 2.00 1.70 0.30 0.20 4.20 8.80 13.00 7.80 67.2 54 32 0.24

5-10 2.8 2.00 1.00 0.90 0.20 0.20 2.30 8.10 10.40 5.60 41.5 41 22 0.08

10-16 2.9 1.49 0.30 0.80 0.20 0.20 1.50 6.90 8.40 4.60 30.9 33 18 0.08

16-30 2.1 0.28 0.30 0.70 0.10 0.30 1.40 3.30 4.70 3.00 19.2 47 30 0.02
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สรปุ

จากผลการจําแนกชุดดินตาง ๆ ที่จัดตั้งในภาคกลางของประเทศไทย จํานวน 45 ชุดดิน
ตามระบบอนุกรมวิธานดิน 2546 (Soil Taxonomy, 2003) จําแนกไดเปน

6    อันดับ (Order)
12  อันดับยอย  (Suborder)
18 กลุมดินใหญ  (Great Group)
28 กลุมดินยอย   (Subgroup)
40 วงศดิน  (Family)
45 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 สรุปผลการจําแนกดินที่จัดตั้งในภาคกลางของประเทศไทย ตามระบบอนุกรมวิธานดิน ป 2003

No Order Suborder Great group Subgroup Family Symbols Series
1  Vertsols Aquerts  Epiaquerts  Ustic  vf, smec  Bm  Ban Mi
2  Endoaquerts  (Aeric Chromic) Ustic  vf, smec  Ck  Chong Kae
3  Ustic  vf, smec  Kk  Khok Krathiam
4 Usterts  Haplusterts  Typic  vf, smec  Lb  Lop Buri
5  Ultisols Aquults  Paleaquults  (Aeric) Plinthic  f, kao  Pth  Pak Tho
6  Typic  fsi, mixed, subact  Hk  Hin Kong
7 Ustults  Kandiustults  Typic  fl, kao  Dr  Don Rai
8  Haplustults  Kanhaplic  lsk, sili  Ty  Tha Yang
9  fl, sili  Ly  Lat Ya
10  Mollisols Aquolls  Endoaquolls  Vertic  f, smec  Bl  Bang Len
11  Typic  fsi, mixed, act  Bph  Bang Phae
12  Alfisols Aqualfs  Endoaqualfs  Aeric  fl, mixed, semiact  Kyo  Khao Yoi
13  f, mixed, act  Np  Nakhon Pathom
14  Aeric (Plinthic)  f, kao  Db  Doem bang
15  f, mixed, semiact  Mn  Manorom
16 Ustalfs  Natrustalfs  Aquic  fl, mixed, act  Nk  Nong Kae
17  Haplustalfs  Aquic  fsi, mixed, act  Pb  Phetchaburi
18  Ultic  csk, mixed, semiact, shallow  Ml  Muak Lek
19  Typic  col, mixed, act  Hg  Hup Kapong
20  fsi, mixed, semiact  Ks  Kamphaeng Saen
21 Inceptisols Aquepts  Sulfaquepts  Typic  vf, mixed, semiact  Ca  Cha-am
22  Endoaquepts  Sulfic  fl, mixed, semiact, a  Dm  Don Muang
23  vf, mixed, semiact, a  Ok  Ongkharak
24  Rs  Rangsit
25  Tan  Thanyaburi
26  vf, mixed, act, a  Se  Sena
27  Vertic  vf, smec,nona,  Bk  Bangkok
28  f (vf), mixed, semiact, nona  Cc  Chachoengsao
29  vf, mixed, semiact, nona  Sin  Sing Buri
30  f, mixed, act, a  Bn  Bang Khen
31  vf, mixed, act, a  Ay  Ayutthaya
32  Ma  Maha Phot
33  Bp  Bang Nam Priao
34  Vertic (Aeric)  f, mixed, semiact, a  Tq  Tha Khwang
35  f, mixed, act, nona  Rb  Ratchaburi
36 vf, mixed, act, nona  Sb  Saraburi
37  Tr  Tha Ruea
38  Fluvaquentic  f, smec, nona  Sm  Samut Prakan
39  Aeric (Plinthic)  f, mixed, semiact, a  Cs  Chumsaeng
40 Ustepts  Dystrustepts  Typic  col, mixed, act  Dc  Don Chedi
41  Haplustepts  Aquic (Fluventic)  fl, mixed, act  Sa  Sapphaya
42  Entisols Aquents  Sulfaquents  Typic  f, mixed, a  Bpg  Bang Pakong
43  Hydraquents  Sodic  f, smec, nona  Tc  Tha Chin
44 Psamments  Quartzipsamments  Lamellic Ustic  coated Dt  Dong Takhian
45 Fluvents  Ustifluvents  Typic  col, mixed, act, cal  Tm  Tha Muang
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ตารางที่ 2   แสดงการเปรียบเทียบการจําแนกดินตามระบบอนุกรมวิธานดิน ป1975, 1998 และป 2003

No Symbols Series Taxonomy 1975 /Taxonomy 1998 Taxonomy 2003
1 Ay Ayutthaya  f, mixed, a Typic Tropaquepts.

 vf, mixed, act Ustic Dystraquerts. vf, mixed, act, acid Vertic Endoaquepts.
2 Bk  Bangkok  f, mont, nona Typic Tropaquepts.

 vf, smec Ustic Endoaquerts. vf, smec, nona Vertic Endoaquepts.
3 Bl  Bang Len  f, mont, nona Typic Haplaquolls.

 f, smec Ustic Endoaquerts. f, smec Vertic Endoaquolls.
4 Bm  Ban Mi  f, mont Entic Pelluderts.

 vf, smec Ustic Epiaquerts. vf, smec Ustic Epiaquerts.
5 Bn  Bang Khen  f, mixed, a Typic Tropaquepts.

 f, mixed, act Ustic Dystraquerts. f, mixed, act, a Vertic Endoaquepts.
6 Bp  Bang Nam Priao  f, mixed, a Typic Tropaquepts.

 vf, mixed, act Sulfaqueptic Dystraquerts. vf, mixed, act, a Vertic Endoaquepts.
7 Bpg  Bang Pakong  f, mont, potential a Typic Sulfaquents.

 f, smec, a Typic Sulfaquents. f, mixed, a Typic Sulfaquents.
8 Bph  Bang Phae  fl, mixed, nona Typic Tropaquepts.

 fsi, mixed, act Typic Endoaquolls. fsi, mixed, act Typic Endoaquolls.
9 Ca  Cha-am  f, mixed, a Sulfic Tropaquepts.

 vf, mixed, semiact Typic Sulfaquepts. vf, mixed, semiact Typic Sulfaquepts.
10 Cc  Chachoengsao  f, mont, nona Typic Tropaquepts.

 f, mixed, semiact Ustic Endoaquerts. f(vf), mixed, nona, semiact Vertic Endoaquepts.
11 Ck  Chong Khae  f, mont Aquentic Chromuderts.

 vf, smec (Aeric Chromic) Ustic Endoaquerts. vf, smec (Aeric Chromic) Ustic Endoaquerts.
12 Cs Chum Saeng  f, kao, a Aeric Plinthic Tropaquepts.

 f, mixed, semiact, a Aeric (Plinthic) Endoaquepts. f, mixed, semiact, a Aeric (Plinthic) Endoaquepts.
13 Db Doem Bang  f, kao Aeric Plinthic Tropaqualfs.

 f, kao Aeric (Plinthic) Endoaqualfs. f, kao Aeric (Plinthic) Endoaqualfs.
14 Dc  Don Chedi  col, sili Ustic Dystropepts.

 col, mixed, act Typic Dystrustepts. col, mixed, act Typic Dystrustepts.
15 Dm Don Mueang  fl, mixed, a Typic Tropaquepts.

 fl, mixed, semiact, a Sulfic Endoaquepts. fl, mixed, semiact, a Sulfic Endoaquepts.
16 Dr  Don Rai  fl, mixed Oxic Paleustults.

 fl, kao Typic Kandiustults. fl, kao Typic Kandiustults.
17 Dt Dong Takhian  Spodic Quartzipsamments.

 Coated Typic Quartzipsamments. coated, Lamellic Ustic Quartzipsamments.
18 Hg  Hup Kraphong  col, sili Ustoxic Dystropepts.

 col, mixed, act Typic Haplustalfs. col, mixed, act Typic Haplustalfs.
19 Hk  Hin Kong  fsi, mixed, Aeric Paleaquults.

 fsi, mixed, subact Typic Paleaquults. fsi, mixed, subact Typic Paleaquults.
20 Kk  Khok Krathiam  f, mont Typic Pelluderts

 vf, smec Ustic Endoaquerts. vf, smec Ustic Endoaquerts.
21 Ks  Kamphaeng Saen  fsi, mixed Typic Haplustalfs.

 fsi, mixed, superact Typic Haplustalfs. fsi, mixed, semiact Typic Haplustalfs.
22 Kyo  Khao Yoi  fl, mixed Aeric Tropaqualfs.

 fl, mixed, semiact Aeric Endoaqualfs. fl, mixed, semiact Aeric Endoaqualfs.
23 Lb  Lop Buri  f, mont Typic Pellusterts.

 vf, smec Typic Haplusterts. vf, smec Typic Haplusterts.
24 Ly  Lat Ya  c, kao Typic Haplustults.

 fl, sili Kanhaplic Haplustults fl, sili Kanhaplic Haplustults
25 Ma  Maha Phot  f, mixed, a Typic Tropaquepts.

 vf, mixed, act Ustic Dystraquerts. vf, mixed, act, a Vertic Endoaquepts.
26 Ml  Muak Lek  lsk, mixed, sh Ultic Haplustalfs.

 csk, mixed, semiact, shallow Ultic Haplustalfs. csk, mixed, semiact, shallow Ultic Haplustalfs.
27 Mn  Manorom  c, mixed Aeric Paleaquults.

 f, mixed, semiact Aeric (Plinthic) Endoaqualfs. f, mixed, semiact Aeric (Plinthic) Endoaqualfs.
28 Nk  Nong Kae  fl, mixed Typic Natraqualfs.

 fl, mixed, act Aquic Natrustalfs. fl, mixed, act Aquic Natrustalfs.
29 Np  Nakhon Pathom  f, mixed Aeric Tropaqualfs.

 f, mixed, act Aeric Endoaqualfs. f, mixed, act Aeric Endoaqualfs.
30 Ok  Ongkharak  f, mixed, a Sulfic Tropaquepts.

 vf, mixed, semiact Sulfaqueptic Dystraquerts. vf, mixed, semiact, a Sulfic Endoaquepts.
31 Pb  Phetchaburi  fl, mixed Ultic Haplustalfs.

 fl, mixed, act Oxyaquic Haplustalfs. fsi, mixed, act Aquic Haplustalfs.
32 Pth  Pak Tho  c, kao Aeric Plinthic Paleaquults.

 f, kao (Aeric) plinthic Paleaquults. f, kao (Aeric) plinthic Paleaquults.
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ตารางที่ 2 (ตอ)
No Symbols Series Taxonomy 1975 /Taxonomy 1998 Taxonomy 2003
33 Rb  Ratchaburi  f, mixed, nona Aeric Tropaquepts.

 f, mixed, act (Aeric) Ustic Endoaquerts. f, mixed, act, nona Vertic (Aeric) Endoaquepts.
34 Rs  Rangsit  f, mixed, a Sulfic Tropaquepts.

vf, mixed, semiact Sulfaqueptic Dystraquerts. vf, mixed, semiact, a Sulfic Endoaquepts.
35 Sa  Sapphaya  l, mixed, nona Aquic Ustifluvents.

 fl, mixed, act, nona Aquic Ustifluvents. fl, mixed, act Aquic (Fluventic) Haplustepts.
36 Sb  Saraburi  f, mixed, nona Aeric Tropaquepts.

 vf, mixed, semiact (Aeric) Ustic Endoaquerts. vf, mixed, act, nona Vertic (Aeric) Endoaquepts.
37 Se  Sena  f, mixed, a Sulfic Tropaquepts.

 vf, mixed, act Sulfaqueptic Dystraquerts. vf, mixed, act, a Sulfic Endoaquepts.
38 Sin  Sing Buri  f, mont, nona Typic Tropaquepts.

 vf, mixed, semiact Ustic Endoaquerts. vf, mixed, semiact, nona Vertic Endoaquepts.
39 Sm  Samut Prakan  f, mixed, nona Typic Tropaquepts.

 f, smec, nona Fluvaquentic Endoaquepts. f, smec, nona Fluvaquentic Endoaquepts.
40 Tan  Thanyaburi  f, mixed, a Sulfic Tropaquepts.

 vf, mixed, semiact Sulfaqueptic Dystraquerts. vf, mixed, semiact, a Sulfic Endoaquepts.
41 Tc  Tha Chin  f, mont, nona Typic Hydraquents.

 f, smec, nona Sodic Hydraquents. f, smec, nona Sodic Hydraquents.
42 Tm  Tha Muang  l, mixed, nona Typic Ustifluvents.

 col, mixed, act, calcareous, Typic Ustifluvents. col, mixed, act, calcareous, Typic Ustifluvents.
43 Tq  Tha Khwang  f, mixed, a Aeric Tropaquepts.

 f, mixed, semiact (Aeric Chromic) Ustic Dystraquerts. f, mixed, semiact, a Vertic (Aeric) Endoaquepts.
44 Tr  Tha Ruea  f, mont Aquentic Chromuderts.

 vf, mixed, act (Aeric Chromic) Ustic Endoaquerts. vf, mixed, act, nona Vertic (Aeric) Endoaquepts.
45 Ty  Tha Yang  csk, kao Oxic Haplustults.

 lsk, sili Kanhaplic Haplustults. lsk, sili Kanhaplic Haplustults.

หมายเหตุ
soil temperature = Isohyperthermic

f = Fine vf = Very-fine fl = Fine-Loamy col = Coarse-Loamy
fsi = Fine-Silty l = Loamy csk = Clayey-Skeletal lsk = Loamy-Skeletal
sili = Siliceous mont = Montmorillonitic smec = Smectitic kao = Kaolinitic
subact = Subactive semiact = Semiactive act = Active superact = Superactive
a = acid nona = Nonacid
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ภาคผนวก

ภาพหนาตดัชดุดนิ



Ayutthaya Bangkok Bang Len Ban Mi Bang Khen

Bang Nam
Priao

Bang Pakong Bang Phae Cha-am Chachoengsao



Chong Khae Chum Saeng Doem Bang Don Chedi Don Mueang

Don Rai Hup Kapong Hin Kong Kamphaeng
Saen

Khao Yoi



Lop Buri Lat Ya Mahaphot Muak Lek Manorom

Nakhon Pathom Ongkharak Phetchaburi Pak Tho Ratchaburi



Rangsit Sapphaya Sena Sing Buri Samut Prakan

Thanyaburi Tha Chin Tha Muang Tha Khwang Tha Ruea
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