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การกําหนดลักษณะของชุดดินที่จัดต้ังในภาคเหนือและที่สูงตอนกลางของประเทศไทย
จําแนกใหมตามระบบอนุกรมวิธานดิน 2546

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

1. บทนํา
เอกสารวิชาการฉบับนี้ไดจัดทําขึ้นเพื่อตองการปรับปรุงแกไขขอมูล และรายละเอียดของชุดดิน 

(soil series) ตางๆ  ที่จัดตั้งในประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น ถึงแมวาทางกลุมมาตรฐาน 
กองสํารวจและจําแนกดิน ไดเคยปรับปรุงแกไขเกี่ยวกับลักษณะ สมบัติและการจําแนกของชุดดินตาง ๆ  ที่จัดตั้ง
ในประเทศไทยมาแลวหลายครั้ง  แตก็ยังพบวามีขอผิดพลาดอีกหลายประการซึ่งไดรับการทวงติงและเสนอแนะ
จากนักสํารวจดินและนักวิชาการที่นําไปใชประโยชน  นอกจากนี้ในแตละครั้งที่จัดทําก็มีวัตถุประสงคแตกตางกัน
ไปตามความเหมาะสมและความจําเปนในขณะนั้น จึงทําใหขอมูลและรายละเอียดที่มีอยูในเอกสารแตละฉบับ
จะเนนเฉพาะเพียงบางดานเทานั้น ซึ่งอาจไมเหมาะสมกับสภาพปจจุบันที่ตองการความสะดวกรวดเร็วและ
สามารถนําไปใชประโยชนไดหลายๆ ดาน  สําหรับการจําแนกดินไดใชระบบอนุกรมวิธานดินของประเทศสหรัฐ
อเมริกาที่ไดจัดพิมพเปนครั้งแรกเมื่อป ค.ศ.1975 (Soil Taxonomy, 1975)  เปนบรรทัดฐานในการจําแนก ซึ่ง
ระบบอนุกรมวิธานดินนี้ไดมีการปรับปรุงแกไขมาตลอดเนื่องจากในระยะแรกๆ  ยังขาดขอมูลและงานวิจัยที่
จะนํามาสนับสนุนบรรทัดฐานตางๆ 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 ) จะใชเปนบรรทัดฐานในการจําแนกดินครั้งนี้ ขอกําหนดตาง ๆ  ก็มีการเปลี่ยนแปลงไปตามการศึกษาและ
ผลงานวิจัยที่นํามาสนับสนุน ขอมูลและรายละเอียดของชุดดินตาง ๆ  ก็มีมากขึ้นรวมทั้งมีการจัดตั้งชุดดินขึ้นมา
ใหมอีกหลายชุดดิน  จึงมีความจําเปนที่จะตองจัดทําเอกสารวิชาการฉบับนี้ขึ้นเพื่อใหนักสํารวจดินและนักวิชาการ
ดานอื่น ๆ  นําไปใชไดอยางถูกตอง

คําวา "ชุดดิน" ภาษาอังกฤษใชคําวา "soil series" ซึ่งเปนที่รูจักกันดีของนักวิชาการดานสํารวจ
และจําแนกดิน แตนักวิชาการอีกหลายสาขาอาจจะไมคอยคุนเคยนัก ที่จริงชุดดินก็คือชื่อชั้นของการจําแนก 
(taxonomic classes) ในระบบอนุกรมวิธานดินถือวาเปนขั้นการจําแนกที่ต่ําที่สุดตอจาก วงศดิน (family) กลุมดิน
ยอย (subgroup) กลุมดินใหญ (great group) อันดับยอย (suborder) อันดับ (order) การตั้งชื่อชุดดินจะใชชื่อ
ของสถานที่หรือบริเวณที่รูจักกันแพรหลาย สําหรับประเทศไทยใชชื่อของจังหวัด อําเภอ ตําบล หมูบาน หรือ
ชื่อทองถิ่น บางครั้งอาจใชชื่อของแมน้ํา ลําคลอง ก็ได โดยการสํารวจพบดินที่มีลักษณะและสมบัติแตกตาง
จากดินอื่นๆ   ที่ไดเคยจัดตั้งไวแลวเปนครั้งแรก และมีอาณาเขตกวางขวาง (ในประเทศไทยใชพื้นที่ 20 ตร.กม.) 
การตั้งชื่อชุดดินควรจะตองใชความระมัดระวังพอสมควร ไมควรตั้งอยางพร่ําเพรื่อเพราะจะเกิดความสับสน
ตอนักสํารวจดินและการตีความการสํารวจดิน (soil survey interpretation)ได   ดังนั้นการจัดตั้งชื่อชุดดินจะตองมี
การศึกษาวิจัยอยางละเอียด โดยเฉพาะขอมูลท่ีไดจากการสํารวจดินในสนาม เชน ลักษณะทางสัณฐานดิน (สีดิน 
โครงสรางดิน ชั้นดิน การยึดตัวของดิน ฯลฯ) ผลการวิเคราะหดินในหองปฏิบัติการ เชน ทางดานกายภาพ (เนื้อดิน 
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ความหนาแนนรวม สภาพใหน้ําซึมผาน ฯลฯ) ทางดานเคมี (อินทรียวัตถุ ความเปนกรดเปนเบสหรือพีเอช ความจุ
แลกเปลี่ยนแคตไอออน ฯลฯ) แรและจุลสัณฐานวิทยา (ชนิดของแร คราบดินเหนียว โครงสราง เฟบริก ฯลฯ) และ
กระบวนการกําเนิดดิน (soil forming processes) มาสนับสนุน

การกําหนดลักษณะหรือชวงลักษณะ (range of characteristics) ของชุดดิน จะตองคํานึงถึงบรรทัด
ฐานที่ไดกําหนดไวในชั้นการจําแนกที่ระดับสูงกวาชุดดินดวย ลักษณะนั้นๆ  จะตองไมซอนหรือเหลื่อมกัน 
(overlap) กับชั้นการจําแนกในระดับวงศดิน กลุมดินยอย กลุมดินใหญ อันดับยอย และอันดับ ดังนั้นเมื่อมีการ
เปล่ียนบรรทัดฐานที่เปนขอกําหนดในการจําแนกดิน จึงจําเปนตองมีการปรับปรุงแกไขการกําหนดลักษณะของ
ชุดดินอยูเสมอ โดยเฉพาะระบบอนุกรมวิธานดินของประเทศสหรัฐอเมริกา ซึ่งประเทศไทยไดนํามาใชในการ
จําแนกดินมีการเปลี่ยนแปลงแกไขอยูตลอดมา

2. วัตถุประสงค
2.1 เพื่อปรับปรุงแกไขขอมูลและรายละเอียดของชุดดิน (soil series)  ที่จัดตั้งในภาคเหนือและ 

ที่สูงตอนกลางของประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น  พรอมทั้งจําแนกดิน
ตามระบบอนุกรมวิธานดิน พ.ศ.2546

2.2 เพื่อกําหนดลักษณะหรือชวงลักษณะของชุดดินที่จัดตั้งในภาคเหนือและที่สูงตอนกลางของ
ประเทศไทย

3. วิธีการศึกษา
3.1 รวบรวมขอมูลของชุดดินตาง ๆ  ที่ไดจัดตั้งไวแลว พรอมท้ังคําบรรยายหนาตัดดินและผลการ

วิเคราะหดินทั้งในเอกสารวิชาการที่ไดปรับปรุงแกไขไวเดิมและขอมูลที่ไดมาใหม  มาทําการ
ศึกษาลักษณะและสมบัติตาง ๆ  ของดินทาง สัณฐานดิน กายภาพ เคมี แรและจุลสัณฐาน
วิทยา ตลอดจนสภาพแวดลอม วัตถุตนกําเนิดดิน สภาพพื้นที่และอื่น ๆ  ที่ไดบันทึกไวในภาค
สนาม

3.2 ศึกษาบรรทัดฐานและขอกําหนดตาง ๆ  จากคูมืออนุกรมวิธานดิน พ.ศ. 2541 และ พ.ศ. 2546 
(Keys to Soil Taxonomy, 1998. and 2003)  และนํามาเปรียบเทียบกันถึงการเปลี่ยนแปลง
ขอกําหนดตาง ๆ  วาจะตองมีการปรับปรุงแกไขตรงที่ใดบางตามคูมืออนุกรมวิธานดิน พ.ศ. 
2546  ซึ่งถือวาเปนฉบับที่แกไขครั้งหลังสุด

3.3 กาํหนดชวงลกัษณะของชดุดนิตาง ๆ  ทีจ่ดัตัง้ใหสอดคลองและถกูตองตามขัน้ตอนการจาํแนกของ
คูมอือนกุรมวธิานดนิ พ.ศ. 2546 พรอมทัง้จาํแนกดนิตามระบบอนกุรมวธิานดนิ พ.ศ. 2546 
(2003)

4. ผลการศึกษา
ผลการศึกษาวิจัยไดเสนอเปนรายชื่อชุดดินเรียงตามอักษรภาษาอังกฤษดังตอไปน้ี
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Proposed by: -, 1980
Revised by:
1. N. Chorphaka, 1999
2. A. Potichan, 2004

BANG MUN NAK SERIES Field Symbol: Ban

Distribution: Occupies small extent in the lower part of northern region of Thailand along Nan river.

Setting: Bang Mun Nak soils are formed from recent alluvium and occur on flood plain. Relief is level
to nearly level. Slope are less than 1 percent. Elevation is about 30 m above mean sea level.
The climate is Tropical Savannah (Koppen 'Aw'). Average annual precipitation is from 1,200
to 1,500 mm. Mean annual air temperature varies from 26 to 29 oC.

Drainage, Permeability and Runoff: Somewhat poorly drained. They are flooded in the rainy
season. Ground water table falls below 2 m during the peak of the dry period. Permeability
and surface runoff are slow.

Vegetation and Land Use: Mainly used for transplanting and broadcasting rice in the rainy season.
In the early rainy season or after rice harvesting are commonly cultivated to upland crops
such as corn, beans etc. and vegetables.

Characteristic Profile Features: Bang Mun Nak series is a member of very-fine, mixed, nonacid,
isohyperthermic Aeric (Fluvaquentic?) Endoaquepts. They are very deep soils and are
characterized by dark brown, brown or reddish brown silty clay or clay A horizon. The upper
B horizon is reddish brown clay while in the lower B horizon is grayish brown, reddish gray or
gray to light brownish gray clay. Mottles of strong brown, yellowish red and red are
throughout the profile. Reaction is very strongly acid to strongly acid over strongly acid to
very strongly acid.

Typifying Pedon: Profile code no. is NC-46/51 (colors are for moist soil unless otherwise stated).

Location: About 500 m on the west side of Taphan Hin-Bang Mun Nak road, Ban Phai Roi Ko,
Tambon Sai Rong Khon, Amphoe Taphan Hin, Changwat Phichit.

Sheet Name: Amphoe Taphan Hin Sheet No.: 5041 II
Coordinate: 504876 Elevation: 29 m (MSL)
Relief: level to nearly level Slope: 0-1 %
Physiography: flood plainm
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 1-2 m Duration: 5 month Frequency: every year
Annual rainfall: 1,228.7 mm Mean temp.: 22.8 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: broadcasting rice
Described by: P. Hemsrichart and N. Chorphaka Date: 16 March, 1978
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

Ap 0-26 Reddish brown (5YR5/3) silty clay; common fine distinct yellowish red
(5YR5/6) mottles; moderate medium and coarse subangular blocky structure;
extremely hard, firm, sticky, plastic; common very fine roots; very strongly acid
(field pH 5.0); clear, smooth boundary.

Bwg1 26-53 Reddish gray (5YR5/2) clay; common medium distinct yellowish red
(5YR5/6) mottles; strong medium and coarse prismatic breaking to strong
medium and coarse subangular blocky structure; extremely hard, firm, sticky,
very plastic; patchy thin cutans on ped faces and in pores; common very fine
roots; some pressure faces; neutral (field pH 7.0); gradual, smooth boundary.
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Bwg2 53-83/90 Grayish brown (10YR5/2) and reddish brown (5YR5/3) clay; many medium
distinct strong brown (7.5YR5/6) mottles; moderate medium and coarse
prismatic breaking to moderate medium and coarse subangular blocky
structure; extremely hard, firm, sticky, very plastic; patchy thin cutans on ped
faces; few very fine and fine roots; some pressure faces; slightly acid (field
pH 6.5); clear, wavy boundary.

Bwg3 83/90-120 Gray to light gray (10YR5-6/1) clay; many fine and medium distinct strong
brown (7.5YR5/8) and few fine distinct yellowish red (5YR5/6) mottles; weak
medium and coarse subangular blocky structure; friable, sticky, very plastic;
few very fine and fine roots; few pressure faces; very strongly acid (field pH
5.0); gradual, smooth boundary.

Bwg4 120-150 Gray to light gray (10YR5-6/1) clay; few fine prominent red (2.5YR5/8), many
fine distinct yellowish red (5YR5/6) and strong brown (7.5YR5/6) mottles;
weak medium and coarse subangular blocky structure; friable, sticky, very
plastic; no root; many pressure faces; very strongly acid (field pH 5.0);
gradual, smooth boundary.

Bwg5 150-180+ Grayish brown (10YR5/2) clay; many fine prominent red (2.5YR5/6), few fine
distinct strong brown (7.5YR5/8) mottles; weak medium and coarse
subangular blocky structure; friable, sticky, plastic; no root; many pressure
faces; very strongly acid (field pH 4.5).

Type Location:

Bang Mun Nak series was named for Amphoe Bang Mun Nak, Changwat Phichit.

Range of Profile Features:

The thickness of the A horizon varies from 15 to 30 cm and has 5YR to 10YR hue, value of 3 to
5 and chroma of 2 to 3. Structure is weak to moderate and medium to coarse subangular
blocky. Field pH value is from 4.5 to 5.5.

The upper B horizon has 5YR, value of 4 to 5 and chroma of 3 to 4. But the lower B horizon has
7.5 YR to 10YR hue, value of 5 to 6 and chroma of 2 or less. Structure is moderate to strong
medium and coarse prismatic breaking to moderate medium and coarse subangular blocky.
Field pH value is from 5.5 to 7.0 in the upper part but the lower is varied from 4.5 to 5.5.

Mottles are throughout the profile with strong brown and yellowish red in the upper part and
strong brown, yellowish red and red in the lower part.

Similar Soil Series:

Phimai series (Pm): has grayer color with chroma of 1 or less. The pH value ranges from 6.0
to 8.0 which increases with depth.

Ratchaburi series (Rb): has browner color and hue of 10 YR or 7.5 YR.
Tha Phon series (Tn): has similar profile but it is in the fine particle size class at the family level.

Principal Associated Soils:

These include Nan, Uttaradit, Phimai, Ratchaburi series.
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ANALYSIS RESULTS  Profile code no.: NC-46/51

(oven dry basis) Soil series: Bang Mun Nak (Ban)

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

6653 0-26 Ap 0.3 54.7 45.0 sic sic 4.5 3.6 1.4 24.1 112

6654 26-53 Bw1 0.5 38.2 61.3 c c 6.1 4.9 1.4 4.2 68

6655 53-83/90 Bw2 1.4 35.8 62.8 c c 5.2 3.9 1.5 3.9 68

6656 83/90-120 Bg1 1.1 28.2 70.7 c c 4.8 3.4 1.1 5.3 46

6657 120-150 Bg2 1.5 27.6 70.9 c c 4.6 3.4 1.2 4.4 45

6658 150-180+ BCg 1.2 26.1 72.7 c c 4.7 3.3 1.2 5.3 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

0-26 3.7 1.56 7.00 2.10 0.20 0.40 9.70 16.00 25.70 18.5 41.1 52 38 0.47

26-53 4.3 0.77 14.70 4.60 0.20 0.70 20.20 6.80 27.00 22.7 37.0 89 75 0.37

53-83/90 5.7 0.68 11.60 5.20 0.20 1.00 18.00 12.00 30.00 24.7 39.3 73 60 0.34

83/90-120 6.0 0.93 9.00 3.20 0.10 1.20 13.50 17.30 30.80 23.1 32.7 58 44 0.29

120-150 5.5 0.89 8.80 1.50 0.10 1.60 12.00 19.10 31.10 23.9 33.7 50 39 0.34

150-180+ 5.5 0.78 8.60 0.80 0.10 1.90 11.40 17.90 29.30 23.5 32.3 49 39 0.47

Surveyor: P. Hemsrichart and N. Chorphaka Date: 16 March, 1978
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Proposed by: J.J. Scholten, 1970
Revised by:
1. N. Chorphaka, 1999
2. A. Potichan, 2004

BAN CHONG SERIES Field Symbol: Bg

Distribution: Occupies moderate extent in the north of Thailand.

Setting: Ban Chong soils are formed from residuum and local colluvium from shale and metamorphic
equivalents, also to a lesser extent occurring on old coalescing fans derived from fine
particle old alluvium. Relief ranges from undulating to hilly. The climate is Tropical Savanna
(Koppen 'Aw'). The average annual precipitation does not exceed 2,000 mm.

Drainage, Permeability and Runoff: Well drained. Runoff is slow to rapid. Permeability is estimated
to be moderate.

Vegetation and Land Use: Mixed deciduous forest was originally the natural vegetation covered.
However, most areas are presently cleared for upland crops and fruit trees such as corn,
beans, tobacco, longan, lychee, mango etc.

Characteristic Profile Features: Ban Chong series is a member of fine, kaolinitic, isohyperthermic
Typic (Kandic) Paleustults. They are very deep soils and are characterized by a dark grayish
brown, dark brown loam or clay loam overlying a yellowish red to red clay argillic B horizon.
Field pH value slightly decreases with depth which ranges from moderately acid (pH6.0) to
very strongly acid (pH 4.5).

Typifying Pedon: Profile code no. is N-36/20 (moist colours unless otherwise stated).

Location: Ban San Sai Pu Yi, Tambon Pong Pa, Amphoe Mae Sai, Changwat Chiang Rai.
Sheet Name: Amphoe Mae Sai Sheet No.: 4949 I
Coordinate: 917496 Elevation: 390 m (MSL)
Relief: gently undulating Slope: 3 %
Physiography: dissected coalescing fan
Parent material: fine alluvial deposits
Drainage: well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,733.5 mm Mean temp.: 24 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: corn, tobacco, peanuts
Described by: Thamrong and J.D. Cowie Date: 24 January, 1969
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

Ap 0-15/17 Dark brown (7.5YR3/2) clay loam, yellowish brown (10YR5/4) with strong
brown (7.5YR5/6) patches when dry; moderate medium and fine subangular
blocky in the upper part of the horizon and weak coarse subangular blocky
structure in the lower part of the horizon; hard, very firm, sticky and plastic;
very few fine hard, spherical ironstone nodules; few pieces of charcoal;
many very fine and fine roots; moderately acid (field pH 6.0); abrupt and
wavy boundary.

Bt1 15/17-65 Reddish brown to dark brown (5YR-7.5YR4/4) clay; moderate medium and
fine subangular blocky structure; friable to firm, sticky and plastic; patchy thin
cutans on ped faces, continuous thin cutans in few vesicular pores; common
fine, hard, spherical ironstone nodules and weathered rocked fragments,
very few of the rock fragments are stone size; many very fine and fine roots;
mainly in the top 14 cm of this horizon; very strongly acid (field pH 5.5);
gradual and smooth boundary.
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Bt2 65-96 Yellowish red (5YR4/8) clay; moderate medium and fine subangular blocky
structure; friable, sticky and slightly plastic; patchy thin and continuous
moderately thick cutans in vesicular pores; very few fine gravel of weathered
rock fragments, few very fine and fine roots; strongly acid (field pH 5.5);
gradual and smooth boundary.

Bw 96-130+ Strong brown (7.5YR5/6) clay; moderate medium and fine subangular blocky
structure; firm, sticky and slightly plastic; few subangular and subrounded
quartz grains and weathered rock fragments, few very fine black manganese
nodules; few fine roots; strongly acid (field pH 5.5).

Type Location:

Ban Chong series was named for Ban Chong village, Pong Pa subdistrict, Mae Sai, district,
Chiang Rai province at the site of the typifying pedon formerly was in the area of Ban Chong
village.

Range of Profile Features:

Solum thickness always exceeds 1 m and is usually 2 m or more. Very few to few weathered
rock fragments of shale, slate, some iron rich rocks and ironstone nodules may be encountered
within the control section. The A horizon is about 10 to 20 cm thick and has 10YR to 7.5YR in
hues, values 3 or 4 and chromas of 2 through 4 with clay loam or loam and occasionally sandy
clay loam textures. Structure is weak to moderate fine and medium subangular blocky and
frequently granular in the uppermost layer. The pH value is 5.5 to 6.5.

The argillic B horizon has clay or clay loam to clay textures; hues of 5YR through 2.5YR, values
of 4 through 6 and chromas of 6 or 8. Soil structure is moderate to strong fine and medium
blocky. The pH value is 4.5 to 5.5.

Similar Soil Series:

Chiang Saen series (Ce): derived from granite and hue 2.5YR or redder.
Loei series (Lo): derived from shale and granite and hue 5YR through 2.5YR.
Chiang Khong series (Cg): derived from intermediate igneous rocks and hue 5YR through 2.5YR.

Principal Associated Soils:

These include Chiang Khan, Li, Muak Lek, Tha Yang, Lat Ya, series on dissected erosion
surfaces. On old coalescing fans Ban Chong soils are associated with soils developed from
transported materials: Mae Rim, San Pa Tong, Mae Taeng series.
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ANALYSIS RESULTS  Profile code no.: NC-36/20

(oven dry basis) Soil series: Ban Chong (Bg)

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-477 0-15/17 Ap 40.1 25.1 34.8 cl cl 5.1 4.3 4.8 140

P-478 15/17-65 Bt1 33.2 20.4 46.4 c c 4.9 4.1 2.5 55

P-479 65-96 Bt2 29.0 14.2 56.8 c c 5.0 4.1 2.9 43

P-480 96-130+ Bw 26.1 21.0 52.9 c c 5.7 4.1 3.7 49

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

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

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

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

0-15/17 2.3 1.54 2.10 1.70 0.20 0.30 4.30 14.90 19.20 11.6 33.3 37 22 0.03

15/17-65 2.9 0.84 0.90 0.70 0.10 0.20 1.90 14.40 16.30 9.7 20.9 20 12 0.01

65-96 4.1 0.48 0.50 0.70 0.10 0.20 1.50 12.60 14.10 9.7 17.1 15 11 0.01

96-130+ 3.0 0.40 0.50 0.70 0.10 0.10 1.40 11.00 12.40 12.0 22.7 12 11 0.01

Surveyor: Thamrong and J.D. Cowie Date: 24 January, 1969
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Proposed by: V. Thunduan, 1970
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

BO THAI SERIES Field Symbol: Bo

Distribution: Occupies small extent in the Pa Sak Valley of the Central Highlands.

Setting: Bo Thai soils are formed from residuum and colluvium from sandstone which is sometimes
calcareous and occur on undulating to hilly erosion surfaces and footslopes. Slopes range
from 3 to 35 percent, Rock outcrops and surface boulders are common. The climate is
Tropical Savanna (Koppen 'Aw'). Average annual precipitation ranges from 1,100 to 1,600
mm. Mean annual air temperature ranges from 26 to 28 oC.

Drainage, Permeability and Runoff: Moderately well drained to excessively drained. Permeability is
moderate to rapid and surface runoff is medium to rapid. Ground water level is below 1 m for
most of the year, but a perched water table may develop during the rainy season rising to
within 50 cm of the soil surface for short periods.

Vegetation and Land Use: Dipterocarp forest, but some parts are cleared for upland crops such as
corn and sorghum.

Characteristic Profile Features: Bo Thai series is a member of coarse-loamy, kaolinitic, isohyperthermic
Typic Eutrustox. They are moderately deep soils and are characterized by a dark brown or
dark grayish brown loamy sand or sandy loam A horizon, overlying a strong brown to
yellowish red argillic B horizon with moderate development of clay coatings in the lower part.
Generally this horizon is underlain by a loose laterite gravels at between 50 and 100 cm.
Reaction is strongly acid to slightly acid throughout profile. Mottles of strong brown and
yellowish red may occur in the lower B horizon.

Typifying Pedon: Profile code no. is NC-47/53 (moist colors unless otherwise stated).

Location: 7 km north-west of Phetchabun, 3 km north of Ban Pa Lao, Amphoe Muang Changwat
Phetchabun.

Sheet Name: Changwat Phetchabun Sheet No.: 5241 IV
Coordinate: 274227 Elevation: 160 m (MSL)
Relief: rolling Slope: 8 %
Physiography: erosion surface
Parent material: residuum and colluvium derived from sandstone
Drainage: somewhat excessively drained Permeability: rapid
Runoff: moderate Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: secondary dipterocarp forest, sparse grass cover
Described by: Bos and Tanit Date: 20 February, 1969
Revised by: Phusit Wiwatwongwana Date: 23 May, 2004

Horizon Depth (cm) Description

A1 0-8 Dark brown (7.5YR3/2) loamy sand; weak very fine to medium subangular
blocky structure; slightly hard, very friable, nonsticky, nonplastic; common
very fine to fine and few medium to coarse roots; moderately acid (field pH
6.0); clear, smooth boundary.

A2 8-16 Reddish brown (5YR4/4) loamy sand; weak fine to coarse subangular blocky
structure; slightly hard, very friable, nonsticky, nonplastic; common very fine
to fine and few medium to coarse roots; moderately acid (field pH 6.0); clear,
smooth boundary.
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BA 16-34 Yellowish red (5YR5/6) loamy sand; weak fine to coarse subangular blocky
structure; slightly hard, very friable, nonsticky, nonplastic; common fine to
very fine and few medium to coarse roots; moderately acid (field pH 6.0);
gradual, smooth boundary.

Bt1 34-50 Yellowish red (5YR5/8) sandy loam; weak fine to coarse subangular blocky
structure; hard, very friable, nonsticky, nonplastic; broken moderately thick
clay coatings along pores; few very fine and medium roots; moderately acid
(field pH 6.0); gradual, smooth boundary.

Bt2 50-70/80 Yellowish red (5YR5/8) sandy loam; moderate coarse subangular blocky
structure; hard, friable, nonsticky, slightly plastic; continuous moderately
thick clay coatings along pores, red clay coatings on sand grains; few very
fine and medium roots; strongly acid (field pH 5.5); abrupt, wavy boundary.

Btc 70/80+ Loose laterite gravels with soil materials in between the gravels. In places,
the gravels are cemented.

Type Location:

Bo Thai series was named for Ban Bo Thai, Amphoe Nong Phai, Changwat Phetchabun which
soils of this series was first described.

Range of Profile Features:

The A horizon ranges from 15 to 30 cm thick and has 7.5YR or 10YR hues, values of 3 to 4,
chromas of 2 to 4. Structure is weak blocky. Field pH values range from 5.5 to 6.5.

The argillic B horizon as 5YR or 7.5YR hues, values of 4 to 6, chromas of 4 to 8. Structure is
weak to moderate blocky. Field pH values ranges from 5.5 to 6.5.

In places the layer of loose laterite gravels is absent and a mottles clay to clay occurs at from 50
cm from the soil surface. This clay become calcareous with depth. Generally this soil cannot be
shown separately in the map, but where it can, it is mapped as Bo Thai mottled clay phase (Bo-
mc). In places, the soils are shallow over sandstone and have boulders on the surface. Where
possible, these areas are mapped as Bo Thai shallow phase (Bo-sh).

Similar Soil Series:

Phetchabun series (Pe): derived from old alluvium and heavier texture (fine-loamy).
Wichian Buri series (Wb): has a similar profile to Bo Thai mottled clay phase but somewhat

poorly drained.
San Pa Tong series (Sp): derived from old alluvium.

Principal Associated Soils:

These include Wichian Buri series on the lower position and Lam Phaya Klang series on the
same position.



11

ANALYSIS RESULTS  Profile code no.: NC-47/53

      (oven dry basis) Soil series: Bo Thai (Bo)

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-530 0-8 A1 76.8 17.1 6.1 ls ls 6.0 4.8 0.4 22.6 52

P-530 8-16 A2 76.8 17.1 6.1 ls ls 6.0 4.8 0.4 22.6 52

P-531 16-34 BA 75.9 18.4 5.7 ls ls 5.9 4.6 0.3 15.2 31

P-532 34-50 Bt1 74.6 15.9 9.5 sl ls 6.0 4.5 0.4 10.0 25

P-533 50-70/80+ Bt2 70.5 17.3 12.2 sl sl 6.0 4.4 0.1 6.0 19

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

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

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

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

0-8 0.8 0.62 2.30 1.00 0.10 0.10 3.50 3.10 6.60 4.1 67.2 85 53 0.01

8-16 0.8 0.62 2.30 1.00 0.10 0.10 3.50 3.10 6.60 4.1 67.2 85 53 0.01

16-34 0.2 0.16 0.80 0.80 0.10 0.10 1.80 1.20 3.00 1.9 33.3 95 60 0.01

34-50 0.1 0.11 0.70 0.80 0.10 0.10 1.70 0.80 2.50 1.5 15.8 100 68 0.01

50-70/80+ 0.5 0.10 0.90 1.30 0.10 0.10 2.40 1.00 3.40 1.2 9.8 100 71 0.01

Surveyor: Bos and Tanit Date: 20 February, 1969
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Proposed by: -, 1977
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

BAN PHOT SERIES Field Symbol: Bpo

Distribution: Occupies small extent in the Central Highlands, mainly in Changwat Phetchabun.

Setting: Ban Phot soils are formed from recent alluvium on flood plains. Relief in level to nearly level
with less than 1% slope. Elevation is 45 to 130 m above sea level. The climate is Tropical
Savannah (Koppen 'Aw'). Average annual precipitation is from 1,100 to 1,600 mm. Mean
annual air temperature varies from 26 to 28 oC.

Drainage, Permeability and Runoff: Somewhat poorly drained. They are flooded by river overflow
water in the rainy season. Ground water table falls below 2 m during the peak of the dry
period. Permeability and surface runoff are slow.

Vegetation and Land Use: Mainly used for transplanting and broadcasting rices in the rainy season
and partly cultivated to upland crops such as corn and beans in the early rainy season.

Characteristic Profile Features: Ban Phot series is a member of very fine, smectitic, isohyperthermic
(Chromic) Ustic Epiaquerts. They are deep soils characterized by a very dark gray to dark
grayish brown silty clay or clay A horizon. The B horizon are dark brown to dark yellowish
brown clay. Mottles of brown, strong brown, and yellowish brown and gray are throughout
profile. Reaction is strongly acid to slightly acid over medium acid to mildly alkaline.

Typifying Pedon: Profile code no. is NC-47/121 (colors are for moist soil unless otherwise stated).

Location: Ban Rai Nua, Tambon Nai Muang, 1 km north of Amphoe Muang Changwat Phetchabun.
Sheet Name: Changwat Phetchabun Sheet No.: 5241 IV
Coordinate: Elevation: 110-120 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: flood plains
Parent material: recent alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,247 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: transplanting and broadcasting rice
Described by: N. Chorphaka Date:
Revised by: Phusit Wiwatwongwana Date: 23 May, 2004

Horizon Depth (cm) Description

Apg 0-15 Dark gray to dark grayish brown (10YR4/1-2) silty clay; common fine distinct
strong brown (7.5YR4/6) mottles; moderate fine and medium subangular
blocky structure; very hard, friable, sticky, plastic; many very fine roots;
slightly acid (field pH 6.5); clear, smooth boundary.

BA 15-57 Grayish brown (10YR5/2) clay; common fine and medium distinct dark
yellowish brown (10YR4/6) mottles; moderate medium and coarse
subangular blocky structure; very hard, friable, sticky, plastic; common very
fine roots; slightly acid (field pH 6.5); clear, smooth boundary.

Bssg1 57-94 Dark yellowish brown (10YR4/4) clay; common fine and medium distinct
grayish brown (10YR5/2) mottles; moderate coarse subangular blocky
structure; firm, sticky, plastic; common very fine roots; few fine soft iron
manganese nodules, few slickensides; neutral (field pH 7.0); clear, smooth
boundary.
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Bssg2 94-147 Brown to dark brown (10YR4/3) clay; few fine distinct strong brown
(7.5YR4/8) mottles; moderate coarse angular blocky structure; firm, sticky,
plastic; few very fine roots; few fine soft iron-manganese nodules; many
slickensides; neutral (field pH 7.0); gradual, smooth boundary.

Bwg 147-185+ Dark brown to dark yellowish brown (10YR4/3) clay; common medium
distinct strong brown (7.5YR4/6) mottles; weak coarse angular blocky
structure; firm, sticky, plastic; few fine soft iron-manganese nodules; mildly
alkaline (field pH 7.5).

Remark: Cracks are opened 70 to 100 cm deep and 1 to 2 cm wide.

Type Location:

The Ban Phot series was named for Tambon Ban Phot, Amphoe Nong Phai, Changwat
Phetchabun.

Range of Profile Features:

The thickness of the A horizon varies from 15 to 30 cm and has 10YR hue, values of 3 to 5 and
chromas of 1 or 2. Texture of clay loam may occur. Structure is weak to moderate fine and
medium subangular blocky. Field pH value is from 5.5 to 6.5.

The B horizon has 7.5YR and values of 3 to 5, chromas of 3 to 6 in 10YR. Structure is weak to
moderate coarse blocky. Field pH value is from 6.0 to 7.5.

The soils of Ban Phot series have wide and deep cracks in the dry season and contain distinct
slickensides and pressure faces.

Similar Soil Series:

Phimai series (Pm): has grayer color, chroma is 1 or less.
Saraburi series (Sb): occurs on higher position.
Si Songkhram series (Ss): contains red mottles.

Principal Associated Soils:

These include Lom Sak, Ratchaburi and Phimai series.
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ANALYSIS RESULTS  Profile code no.: NC-47/121

      (oven dry basis) Soil series: Ban Phot (Bpo)

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

6-16345 0-15 Apg 3.7 30.6 65.7 0.0 0.2 0.3 0.2 3.0 c sic 5.9 4.8 22.2 150

6-16346 15-57 BA 6.8 27.3 65.9 0.5 0.7 1.0 0.6 4.0 c c 5.0 3.6 2.2 136

6-16347 57-94 Bssg1 5.3 34.0 60.7 0.1 0.2 0.4 0.3 4.3 c c 6.4 5.3 3.5 100

6-16348 94-147 Bssg2 5.6 34.4 60.0 0.1 0.4 0.7 0.4 4.0 c c 6.3 5.3 5.0 84

6-16349 147-185+ Bwg 4.4 45.7 49.9 0.0 0.3 0.6 0.1 3.4 sic c 6.7 5.7 13.1 74

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 6.8 1.65 28.40 7.70 0.40 1.60 38.10 9.80 47.90 39.6 60.3 96 80 0.52

15-57 8.1 0.68 12.40 8.20 0.40 0.90 21.90 31.70 53.60 43.8 66.5 50 41 0.15

57-94 6.5 0.57 21.20 7.30 0.20 1.30 30.00 7.90 37.90 35.2 58.0 85 79 0.27

94-147 6.8 0.48 23.40 7.80 0.20 1.50 32.90 7.30 40.20 34.5 57.5 95 82 0.33

147-185+ 5.3 0.39 22.40 6.80 0.20 1.70 31.10 4.60 35.70 30.7 61.5 100 87 0.45

Surveyor: N. Chorphaka
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Proposed by: F.R. Moormann, 1967
Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

CHAI BADAN SERIES Field Symbol: Cd

Distribution: Occupies moderate extent in the Central Highlands.

Setting: Chai Badan soils are on gently undulating to rolling slopes of dissected lava flows. Slopes
range from 3 to 16 percent. They are derived from residuum and colluvium from basalt,
andesite and occasionally rhyolite. The climate is Tropical Savanna (Koppen 'Aw'). The
annual precipitation ranges from 1,100 to 1,600 mm. Elevation ranges from 60 to 150 m
above sea level.

Drainage, Permeability and Runoff: Moderately well drained. Runoff is slow to rapid. Permeability is
estimated to be moderate to slow.

Vegetation and Land Use: Mixed deciduous and dry evergreen forest. Parts are cleared for upland
crops such as corn, sorghum, soy bean, peanuts and sunflower etc.

Characteristic Profile Features: Chai Badan series is a member of the fine, smectitic,
isohyperthermic Leptic Haplusterts. They are moderately deep soils. Weathered parent rocks
usually occur lower than 50 cm but within 100 cm from the soil surface. These soils are
characterized by a very dark gray or very dark grayish brown silty clay or clay A horizon
overlying a dark grayish brown, dark brown or brown silty clay or clay cambic B horizon.
Cracks occur deeply from the surfaces to C horizon during the dry season. Slickensides can be
observed in the profile. Some secondary lime nodules are usually present in the C horizon.

Typifying Pedon: Profile code no. 9 (moist colours unless otherwise stated).

Location: On the left side of the road about 2 km from Ban Nong Makha Noi to Ban Wang Ang, Ban
Nong Makha Noi, Tambon Bua Watthana, Amphoe Nong Phai Changwat Phetchabun.

Sheet Name: Amphoe Nong Phai Sheet No.: 5240 IV
Coordinate: 177663 Elevation: 110 m (MSL)
Relief: undulating Slope: 4 %
Physiography: basatic plain
Parent material: colluvium from basalt and/or andesite
Drainage: moderately well drained Permeability: moderate
Runoff: - Ground water depth: >1.5 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,247 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: corn
Described by: N. Chorphaka and S. Jungnitniran Date: 21 August, 1997
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

Ap 0-20 Dark brown (7.5YR3/2) clay loam, moderate fine and medium subangular
blocky structure; firm, sticky and plastic; many very fine and fine roots;
moderately alkaline (field pH 8.0); clear and smooth boundary.

AB 20-40 Dark brown (10YR3/3) clay loam, moderate fine and medium subangular
blocky structure; firm, sticky and plastic; many very fine and fine roots;
moderately alkaline (field pH 8.0); gradual and smooth boundary.

Bss1 40-61 Dark grayish brown (10YR4/2) clay; many fine and medium distinct mottles
of strong brown (7.5YR4/6); moderate medium and coarse subangular
blocky structure; firm, sticky and plastic; few very fine, fine medium and
coarse roots; few slickensides and pressure faces; moderately alkaline (field
pH 8.0); gradual and smooth boundary.
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Bss2 61-90 Very dark grayish brown (10YR3/2) clay; common fine distinct mottles of
strong brown (7.5YR4/6); moderate medium and coarse subangular blocky
structure; firm, sticky and plastic; few fine roots; many slickensides and
pressure faces; moderately alkaline (field pH 8.0); abrupt and smooth
boundary.

Cr 90-140+ Highly weathered of basalt or andesite; do not take sample.

Type Location:

Chai Badan series was named for Amphoe Chai Badan, Changwat Lop Buri.

Range of Profile Features:

The A horizon ranges from 20 to 40 cm in thickness and has hue of 10YR, values of 2 to 3 and
chromas of 1 to 2. The texture of clay loam or silty clay loam may occur. The pH value ranges
from 6.5 to 8.0.

The cambic B horizon has relatively browner color with hues of 7.5 to 10YR, values of 4 to 5,
chromas of 2 to 3. The pH value ranges from 7.0 to 8.0.

The structure of the uncultivated A is strong fine to medium granular and blocky and becomes
medium to coarse blocky if cultivated. The surface of this soil, however, may be resistant to
pressure if excess cultivation has been undergone. The structures of the cambic B horizon is
very coarse prismatic breaking to medium and coarse blocky.

Similar Soil Series:

Buri Rum series (Br): deep soils and having darker and grayer color.
Samo Thod series (Sat): deep soils and higher chroma.

Principal Associated Soils:

Chai Badan series are associated with Samo Thod, Tha Li and Lam Narai series occupying
similar topographic position; and Buri Ram series on lower and flatter terrain.
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ANALYSIS RESULTS  Profile code no.: Network (9)

      (oven dry basis) Soil series: Chai Bardan series (Cd)

Received no. 40-705

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

4022223 0-20 Ap 12.0 63.6 24.4 1.7 1.7 1.9 2.6 4.1 sil cl 7.3 6.4 0.1

4022224 20-40 AB 12.0 55.8 32.2 2.0 1.4 1.1 2.8 4.7 sicl cl 7.3 6.2 0.2

4022225 40-61 BSS1 11.1 44.3 44.6 1.2 0.8 1.3 2.9 4.9 sic c 7.1 5.9 0.1

4022226 61-90 BSS2 14.0 35.6 50.4 3.2 1.5 1.4 3.3 4.6 c c 7.0 5.6 0.1

4022227 90-140+ Cr nd nd nd nd nd nd nd nd nd - nd nd nd

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 6.0 1.53 93.00 3.80 0.40 0.30 97.50 3.60 101.10 58.3 238.9 100 96 97.5 -

20-40 6.7 1.16 56.90 3.70 0.30 0.20 61.10 5.30 66.40 56.4 175.2 100 92 61.1 -

40-61 5.9 0.86 42.80 4.20 0.30 0.30 47.60 5.80 53.40 49.5 111.0 96 89 47.6 -

61-90 6.3 0.51 54.20 4.20 0.30 0.40 59.10 6.30 65.40 55.8 110.7 100 90 59.2 -

90-140+ nd nd nd nd nd nd nd nd nd nd - nd nd nd -

Surveyor: N. Chorphaka and S. Jungnitniran Date: 21 August, 1997 Reported by Samruay Krutkun
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Proposed by:
T. Charasaiya and J.D. Cowie, 1969

Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

CHIANG SAEN SERIES Field Symbol: Ce

Distribution: Occupies moderate extent in northern Thailand.

Setting: Chiang Saen soils occur on the undulating to hilly terrains of dissected erosion surfaces.
Slope range is from 3 to 35 percent. These soils are formed from colluvium or residuum
derived from granite. The climate is Tropical Savanna (Koppen `Aw'). The average annual
precipitation is from 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Well drained. Runoff is slow to rapid. Permeability is estimated
to be moderate.

Vegetation and Land Use: Mixed deciduous forest and dry evergreen forest still remains on the
steeper slopes and parts of the hilly terrain. However most of the areas have been largely
cleared for upland crops and fruit trees such as corn, upland rice, mungbean, peanut,
mango, lychee, longan etc. Abandoned clearings are quickly invaded by regrowth forest,
weeds and shrubs.

Characteristic Profile Features: Chiang Saen series is a member of the very-fine, kaolinitic,
isohyperthermic Typic Kandiustults. They are very deep soils and are characterized by a
dark brown clay loam or clay A horizon overlying a red clay kandic B horizon. Reaction is
moderately to slightly acid becoming very strongly or strongly acid in the deeper subsoil.

Typifying Pedon: Profile code no. is N-36/13 (moist color unless otherwise stated).

Location: Ban San Khong Ngam, Amphoe Mae Chan Changwat Chiang Rai.
Sheet Name: Amphoe Mae Chan Sheet No.: 4949 II
Coordinate: 002307 Elevation: 375 m (MSL)
Relief: gently undulating Slope: 4 %
Physiography: dissected erosional surface
Parent material: colluvium over residuum from granite
Drainage: well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,570 mm Mean temp.: 24.0 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: secondary forest, shrubs, weeds, upland crops
Described by: Thamrong and J.D. Cowie Date: 22 January, 1969
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

A 0-2 Dark brown (7.5YR3/2) clay; moderate fine and very fine granular structure;
very friable, sticky and slightly plastic; abundant fine and very fine roots;
medium acid (field pH 6.0); abrupt and wavy boundary.

AB 2-16 Dark reddish brown (5YR3/3) moist, dark reddish brown (5YR3/3) to reddish
brown (2.5YR4/4) dry, clay; strong medium and fine subangular blocky with
some granular structure in the top 4 cm; friable, sticky and slightly plastic;
common pieces of charcoal; many fine and very fine roots; strongly acid
(field pH 5.5); abrupt and wavy boundary.

Bt1 16-54 Dark reddish brown (2.5YR3/4) moist, dark reddish brown (2.5YR3/4) dry,
clay; moderate coarse subangular blocky breaking to medium and fine
subangular blocky structure; firm, sticky and slightly plastic; continuous very
thin cutans in some pores; few strongly weathered rock fragments, few
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pieces of charcoal; few very fine roots; very strongly acid (field pH 4.5); clear
and wavy boundary.

Bt2 54-94 Dark red (2.5YR3/6) clay; moderate medium and fine subangular blocky
structure; friable to firm, sticky and slightly plastic; patchy thin cutans in
pores; very few strongly weathered rock fragments; very few very fine roots;
very strongly acid (field pH 4.5); gradual and wavy boundary.

Bt3 94-110+ Red (10R4/6) clay; moderate medium and fine subangular blocky structure;
firm, sticky and slightly plastic; broken moderately thick cutans mainly on ped
faces and in pores; very few very fine roots; very strongly acid (field pH 4.5).

Type location:

Chiang Saen series was named for Chiang Saen district, Chiang Rai province

Range of Profile Features:

The A horizon range from 10 to 20 cm in thickness and has 7.5YR or 5YR hues, values of 3
through 4 and chromas of 2 through 4, clay loam or clay texture. The structure is moderate to
strong fine and medium blocky and granular.

The B horizon has 2.5YR or 10R hues, values of 3 through 4, (or values of 5 below
approximately 80 cm), chromas of 4 to 6 with clay texture. The kandic B horizon shows
evidence of clay translocation in the form of cutans on ped faces and in pores. The structure is
moderate to strong medium and fine blocky. Locally, few to frequent weathering iron rich rock
fragments may occur in the B horizon below 90 cm. The pH values range from 5.5 to 6.5 in the
A horizon and from 4.5 to 5.5 in the B horizon.

The upper 15 cm of the argillic B horizon has an organic mater content of 1.5 percent or more.

Similar Soil Series:

Ban Chong series (Bg): has browner colors (7.5YR to 5YR hues, less organic matter and derived
from shale and metamorphic equivalents (Paleustults).

Loei series (Lo): derived from granite associated with shale and metamorphic equivalent rocks.
Chiang Khong series (Cg): derived from intermediate and basic igneous rocks especially andesite.

Principal Associated Soils:

These include Pong Tong and Nong Mot series.
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ANALYSIS RESULTS  Profile code no.: N-36/13

      (oven dry basis) Soil series: Chiang Saen (Ce)

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-444 0-2 A 15.2 24.4 60.4 c c 5.5 5.0 30.7 282

P-444a 2-16 AB 14.6 24.8 60.6 c c 5.5 5.0 13.3 75

P-445 16/-54 Bt1 12.5 12.7 74.8 c c 5.0 4.2 17.4 46

P-446 54-94 Bt2 9.3 8.8 81.9 c c 4.7 3.9 30.4 13

P-447 94-110+ Bt3 7.1 7.1 85.8 c c 4.6 3.9 13.9 10

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

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

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

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

0-2 3.5 1.68 7.70 6.60 0.40 0.20 14.90 19.40 34.30 27.5 45.5 54 43 0.02

2-16 2.7 1.30 3.30 1.90 0.10 0.20 5.50 19.80 25.30 18.7 30.9 29 22 0.03

16/-54 2.4 1.78 2.20 1.10 0.10 0.20 3.60 19.90 23.50 16.1 21.5 22 15 0.02

54-94 2.2 0.92 0.50 0.40 <0.1 0.20 1.10 21.40 22.50 13.1 16.0 8 5 0.01

94-110+ 1.9 0.52 0.40 0.10 <0.1 0.20 0.70 12.10 12.80 9.0 10.5 8 5 0.01

Surveyor: Thamrong and J.D. Cowie Date: 22 January, 1969
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Proposed by: T. Tongchuta, 1963
Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

CHIANG KHONG SERIES Field Symbol: Cg

Distribution: Occupies moderate extent in the north of Thailand.

Setting: Chiang Khong soils are formed from colluvial and residual materials of basic to intermediate
igneous rocks (mainly andesite, but also gabbro, basalt and basic hypabyssal rocks). Relief
is undulating to hilly, slopes range from 3 to 35 percent. The climate is Tropical Savanna
(Koppen 'Aw'). The average annual precipitation is 1,100 to 1,600 mm.

Drainage, Permeability and Runoff: Well drained. Permeability is moderate. Runoff is slow to rapid.

Vegetation and Land Use: Originally mixed deciduous forest. However most of the areas have been
largely cleared for upland crops and fruit trees such as corn, upland rice, mungbean, peanut,
mango, lychee, longan etc.

Characteristic Profile Features: Chiang Khong series is a member of the very-fine, kaolinitic,
isohyperthermic Typic Kandiustox They are strongly weathered, very deep soils and
characterized by a dark reddish brown or reddish brown silty clay loam or clay loam A
horizon overlying a yellowish red clay kandic B horizon. Reaction is medium to slightly acid,
slightly decreasing with depth.

Typifying Pedon: Profile code no. is N-36/32 (moist color unless otherwise stated).

Location: South slope of Doi Kiu Kaeo approximately 2 km south of Amphoe Chiang Khong
Changwat Chiang Rai.

Sheet Name: Ban Si Don Chai Sheet No.: 5049 II
Coordinate: 473386 Elevation: 370 m (MSL)
Relief: rolling Slope: 14 %
Physiography: dissected erosional surface
Parent material: colluvium over residuum from andesite
Drainage: well drained Permeability: moderate
Runoff: moderate to rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,520 mm Mean temp.: 24.0 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: J.D. Cowie and Thamrong Date: February, 1970
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

A 0-4 Dark reddish brown (5YR3/4) silty clay loam; strong medium and fine
subangular blocky and granular structure; very friable, slightly sticky and
slightly plastic; very frequent, very fine, few fine and medium roots; medium
acid (field pH 6.0); clear and smooth boundary.

AB 4-14 Reddish brown (5YR4/4) clay; strong medium and fine subangular blocky
with some crumb and granular structure; friable, sticky and plastic; frequent
very fine to medium roots; very strongly acid (field pH 5.0); clear and smooth
boundary.

Bt1 14-50 Yellowish red to red (5YR-2.5YR4/6) clay; moderate medium and fine
subangular blocky structure; slightly firm, sticky and plastic; patchy and
continuous moderately thick cutans, mainly on some ped faces and in pores;
common very fine and few medium roots; very strongly acid (field pH 5.0);
gradual and smooth boundary.
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Bt2 50-70 Yellowish red to red (5-2.5YR4/6) clay; moderate medium and fine
subangular blocky structure; slightly firm, sticky and plastic; broken and
continuous moderately thick cutans, mainly on ped faces and in pores; few
fine and medium roots; very strongly acid (field pH 4.5); gradual and smooth
boundary.

Bt3 70-110+ Yellowish red (5YR4/8) clay; moderate medium and fine subangular blocky
structure; slightly firm, sticky and plastic; broken and continuous moderately
thick cutans, mainly on ped faces and in pores; few small rounded grains of
greenish rock; few very fine roots; very strongly acid (field pH 4.5).

Type Location:

Chiang Khong series was named for Amphoe Chiang Khong, Changwat Chiang Rai where
the typifying pedon was first studied.

Range of Profile Features:

The thickness of the solum is usually 1 m or more. The A horizon is about 10 to 20 cm deep
and has 7.5 YR or 5YR hues, values of 3 through 4 and chromas of 2 through 4 with silty clay
loam or clay loam texture, grading to clay texture in the lower A horizon with 5YR hue, values
of 4 and chromas of 4. The structure is commonly strong medium and fine blocky with some
granular structure in the uppermost layer. The pH value is 5.5 to 6.5 in the surface horizon.

The kandic B horizon has very fine clay texture, the clay fraction increasing with depth which
shows the evidence of clay translocation in the form of cutans on ped faces and in pores.Soil
color is hues of 5YR and 2.5YR, values of 5 to 4 and chromas 6 or 8. The structure is weak to
moderate medium and fine blocky. Very few to few small gravel-sized fragments of weathered
parent rocks may be observed in the deeper solum. The pH value is difficult to measure in the
field, but is in the range of 5.5 to 6.0 according to laboratory result.

Similar Soil Series:

Chiang Saen series (Ce): derived from granite and granite derived rocks.
Ban Chong series (Bg): is derived from shale and metamorphic equivalents.

Principal Associated Soils:

These include Tha Li series.
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ANALYSIS RESULTS  Profile code no.: N-36/32

      (oven dry basis) Soil series: Chiang Khong (Cg)

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-332 0-4 A 20.0 46.0 34.0 cl sicl 6.1 5.3 18.4 179

P-333 4-14 AB 9.0 34.0 57.0 c c 5.0 4.2 6.7 119

P-334 14-50 Bt1 6.5 27.0 66.5 c c 5.5 4.3 5.1 49

P-335 50-70 Bt2 5.5 25.0 69.5 c c 5.6 4.4 4.6 42

P-336 70-110+ Bt3 4.5 26.5 69.0 c c 5.7 4.4 3.8 30

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

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

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

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

0-4 5.0 3.11 0.20 7.90 4.40 0.50 0.30 13.10 15.20 28.30 26.4 77.6 50 46 0.05

4-14 5.0 1.35 0.04 1.10 1.50 0.20 0.30 3.10 16.00 19.10 18.0 31.6 17 16 0.00

14-50 4.7 0.45 0.02 0.20 0.20 0.10 0.40 0.90 12.70 13.60 8.9 13.4 10 7 0.01

50-70 4.6 0.33 0.02 0.20 0.20 0.10 0.30 0.80 11.70 12.50 8.8 12.7 9 6 0.00

70-110+ 5.9 0.31 0.05 0.20 0.10 0.10 0.30 0.70 11.10 11.80 8.5 12.3 8 6 0.00

Surveyor: J.D. Cowie and Thamrong Date: February, 1970



24

Proposed by:
F.R. Moormann et al., 1966

Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

CHIANG KHAN SERIES Field Symbol: Ch

Distribution: Occupies moderate extent in the Central Highlands and the North.

Setting: Chiang Khan soils are formed from residuum and local colluvium derived from shale and
metamorphic rock equivalent to shale and occur on erosion surface and footslops. Relief is
undulating to hilly which slopes range from 4 to 20 percent. The climate is Tropical Savanna
(Koppen 'Aw'). The average annual precipitation varies from 1,100 to 1,300 mm. The mean
temperature is from 26 to 28 oC.

Drainage, Permeability and Runoff: Well drained. Permeability and runoff are rapid.

Vegetation and Land Use: Originally mixed deciduous forest. Parts are cleared for shifting cultivation
such as corn, cotton and also used as road building material.

Characteristic Profile Features: Chiang Khan series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic Kandiustults. They are deep gravelly soils and are characterized by a
dark brown or dark reddish brown gravelly loam or gravelly clay loam A horizon overlying a
reddish brown or yellowish red grading to red very gravelly clay loam or very gravelly clay
argillic B horizon. The reddish, yellowish and/or brownish mottles occur in the weathering
zone, particularly in lower B horizon. Reaction is medium to neutral over strongly acid to very
strongly acid.

Typifying Pedon: Profile code no. is NE-N-25/38 (moist color unless otherwise stated).

Location: Ban Na Bon, Tambon Na Ngiu, Amphoe Sang Khom Changwat Nong Khai.
Sheet Name: Ban Huai Khop Sheet No.: 5445 III
Coordinate: 972987 Elevation: 270 m (MSL)
Relief: undulating Slope: 5-6 %
Physiography: erosion surface
Parent material: residuum from shale
Drainage: well drained Permeability: rapid
Runoff: rapid Ground water depth: 2.7 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,610.2 mm Mean temp.: 26.3 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland rice
Described by: Chalerm & Staff Date: 26 May, 1981
Revised by: Phusit Wiwatwongwana Date: 22 May, 2004

Horizon Depth (cm) Description

Ac 0-5 Brown to dark brown (7.5YR4/4) gravelly clay loam; weak fine and medium
granular structure; friable, slightly sticky, slightly plastic; many fine and few
medium roots; gravels composed of laterite and some quartz diameter 2-3
mm about 25-35% of soil matrix; medium acid (field pH 6.0); gradual, smooth
boundary.

ABc 5-14 Strong brown (7.5YR4/6) very gravelly clay loam; weak to moderate fine and
medium subangular blocky structure; friable, slightly sticky, slightly plastic;
few medium and one large roots; gravels composed of pseudolaterite 40-
60% of soil matrix; strongly acid (field pH 5.5); mostly gradual, smooth
boundary.

Btc1 14-35 Yellowish red (5YR4/6) very gravelly clay; moderate fine and medium
subangular blocky structure; firm, sticky, plastic; patchy thin clay coating on
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ped and gravel faces; common medium roots; gravels mostly composed of
pseudolaterite about 40-60% of soil matrix; strongly acid (field pH 5.5)
gradual, smooth boundary.

Btc2 35-71 Yellowish red (5YR4/6) gravelly clay; moderate fine and medium subangular
blocky structure; firm, sticky, plastic; moderately thick clay coating on gravels
faces; common medium roots; gravels composed of pseudolaterite and
quartz; strongly acid (field pH 5.5); clear, smooth boundary.

Btc3 71-115+ Mixed, red (2.5YR5/8) strong brown (7.5YR5/8) yellowish brown (10YR7/6)
gravelly clay; moderate medium subangular blocky structure; firm, sticky,
plastic; moderate thick clay coating on ped faces; strongly acid (field pH 5.5).

Type Location:

The Chiang Khan series was named for Amphoe Chiang Khan, Changwat Loei, in which soils
of this series were first described.

Rang of Profile Features:

The thickness of an A or Ap horizon varies from 10 to 30 cm and has 7.5YR or 5YR hues,
values of 3 or 4 and chromas of 2 to 4. This horizon may be free of gravels. Structure is
moderate fine and medium blocky at the lower part of horizon. Field pH values very from 5.5
to 7.0.

The B horizon has 2.5YR or 5YR hues, values of 4 to 5 and chromas of 3 to 8 and has distinct
clay coatings on ped faces and on gravel faces, coarse fraction may include ironstone, pseudo-
laterite and quartz gravels. Structure is moderate fine to medium blocky. Field pH values very
from 4.5 to 5.5.

The C or R horizon occur at some depth below 150 cm and mainly consist of fragments of shale
and quartzite. The gray clay with a multicolored mottles which may be considered as a plinthite
layer occur in places in very deep subsoil.

Similar Soils Series:

Klong Chak series (Kc): has udic moisture regimes and redder color in the subsoil.
Krabin (Kb): has browner color in the subsoil.

Principal Associated Soils:

These include Loei, Phu Sana, Muak Lek, Tha Yang, Lat Ya, Ban Chong, Hang Chat and
Mae Rim series.
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ANALYSIS RESULTS  Profile code no.: NE-N - 25/38

      (oven dry basis) Soil series:  Chiang Khan (Ch)

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

414787 0-5 Ac 41.8 29.0 29.2 3.3 7.5 8.4 7.3 15.3 cl gcl 5.1 4.2 5.8 90

414788 5-14 ABc 36.0 27.4 36.6 2.9 8.2 8.6 5.6 4.7 cl vgcl 4.5 4.0 2.8 57

414789 14-33 Btc1 38.3 32.5 29.2 11.0 7.7 7.0 6.5 6.1 cl vgc 5.0 4.0 1.6 62

414790 33-71 Btc2 33.2 22.3 44.5 9.1 6.7 6.2 5.3 5.9 c gc 4.6 3.9 1.2 52

414791 71-115+ Btc3 9.8 24.3 65.9 2.0 1.7 1.7 1.7 2.7 c gc 4.7 3.7 1.4 65

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

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

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

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

0-5 2.0 1.08 2.60 0.60 0.20 0.10 3.50 7.80 11.30 8.4 28.8 42 31 0.07

5-14 2.6 0.89 1.40 0.40 0.10 0.20 2.10 8.50 10.60 6.1 16.7 34 20 0.04

14-33 3.6 0.62 1.90 0.50 0.10 0.30 2.80 7.70 10.50 7.9 27.1 35 27 0.04

33-71 3.0 0.49 0.30 0.30 0.05 0.20 0.85 8.70 9.55 5.1 11.5 17 9 0.03

71-115+ 4.8 0.51 0.70 0.50 0.10 0.20 1.50 13.00 14.50 11.4 17.3 13 10 0.01

Surveyor: Chalerm & Staff Date: 26 May, 1981
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Proposed by: R.L. Pendleton, 1929
Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

CHIANG MAI SERIES Field Symbol: Cm

Distribution: Occupies small extent in the north of Thailand along the rivers and streams.

Setting: Chiang Mai soils are formed from recent alluvium and occur on the higher parts of river and
stream levee. Relief is level to nearly level with locally an undulating micro-relief. Slopes
range from 0-3 percent. The climate is Tropical Savanna (Koppen 'Aw'). Average annual
precipitation is from 1,100 to 1,500 cm. Mean annual air temperature is 27 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is moderate and surface
runoff is slow. These soils may be subjected to short periods of flash flood by river water.
Ground water table level is dependent on the fluctuation of water level in the river or stream
course.

Vegetation and Land Use: Mainly used for settlement sites, garden crops and orchards.

Characteristic Profile Features: Chiang Mai series is a member of the coarse-loamy, mixed,
superactive, nonacid, isohyperthermic Oxyaquic Ustifluvents. They are very deep and
stratified soils that are characterized by a brown or grayish brown or dark brown loam, silt
loam or sandy loam A horizon overlying a brown or yellowish brown or dark yellowish brown
loam, silty clay loam or sandy loam C horizon. Textures of the subsoil are variable, with such
stratification but fall in the loamy particle size class in the control section. Faint or distinct
mottles usually occur in the subsoil. Reaction is medium acid to neutral over medium to
slightly acid in the subsoil.

Typifying Pedon: Profile code no. is NE-N-36/14, (Colors are for moist soil unless otherwise noted).

Location: Ban Muang Daeng, Amphoe Mae Sai Changwat Chiang Rai.
Sheet Name: Sheet No.: 4949 I
Coordinate: 936605 Elevation: 390 m (MSL)
Relief: nearly level Slope: 1-2 %
Physiography: levee of Nam Sai river
Parent material: recent alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: 30-50 cm Duration:-3-5 days/time Frequency: 1-2 time in 10 years
Annual rainfall: 1,530 mm Mean temp.: 24.0 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland crops; garlic, tobacco
Described by: Thamrong and J.D. Cowie Date: 22 January, 1969
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

Ap 0-15 Very pale brown (10YR7/3) dry, yellowish brown (10YR5/4) moist; loamy
sand; weak medium and fine subangular blocky with some granular structure
in the top 3 cm; friable, nonsticky and nonplastic; abundant fine and very fine
roots; moderately acid (field pH 6.0); abrupt and wavy boundary.

C1 15-28 Pale brown (10YR6/3) dry, brown (10YR4/3) moist; sandy loam; many fine
faint light gray (10YR7/2) and yellowish brown (10YR6/6) mottles; weak
medium and coarse subangular blocky structure; friable, slightly sticky and
nonplastic; many very fine roots; slightly acid (field pH 6.5); abrupt and wavy
boundary.
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C2 28-46 Brown (10YR4/3) fine sandy loam to silt loam; few fine faint reddish brown
(5YR4/4) mottles; moderate medium and fine subangular blocky structure;
friable, slightly sticky and slightly plastic; many small pieces of charcoals;
many very fine roots; slightly acid (field pH 6.5); abrupt and wavy boundary.

C3 46-53 Yellowish brown (10YR5/6) sandy loam; common fine faint yellowish brown
(10YR5/4) and few fine distinct brownish yellow (10YR6/8) mottles; weak
medium subangular blocky structure; very friable, slightly sticky and
nonplastic; few very fine roots; slightly acid (field pH 6.5); clear and smooth
boundary.

C4 53-100+ Brown (7.5YR4/4) loamy coarse sand; few medium distinct gray (10YR6/2)
mottles increase with depth; very weak medium subangular blocky structure;
very friable, nonsticky and nonplastic; few very fine roots; slightly acid (field
pH 6.5).

Remark: All horizon contain abundant mica flakes

Type Location:

The Chiang Mai series was named for Changwat Chiang Mai in which soils of this series were
first described.

Range of Profile Features:

The thickness of A horizon varies from 10 to 30 cm and has 10YR or 7.5YR hues, values of 3 to
5 and chromas of 2 to 4. Field pH values are from 5.0 to 7.0.

The subsoil (C horizon) has 10YR or 7.5YR hues, values 4 or 5 and chromas of 3 to 6 in 10YR
hues and 2 to 6 in 7.5YR hue. Texture is variable with such stratification and ranges from loam
or sandy loam to clay loam or silty clay loam with occasional clay or silty clay layers. Soft iron
and manganese nodules commonly occur in this horizon. Field pH values vary from 5.0 to 6.5.

Similar Soil Series:

Tha Muang series (Tm): has a similar profile but is in the calcareous family.
Sanphaya series (Sa): has gray color in the surface and subsurface horizon with mottles due

to impounded water for rice cultivation.
Rueso series (Ro): has a weakly developed argillic B horizon and an udic moisture regime.

Principal Associated Soils:

These include Sanphaya, Kamphaeng Phet, Mae Sai, Ratchaburi and Phimai series. Phimai
and Ratchaburi soils occupy on the river basin whereas Sanphaya, Kamphaeng Phet series are
on similar position and Mae Sai series occur on the lower part of the river levee.
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ANALYSIS RESULTS  Profile code no.:  N-36/14

      (oven dry basis) Soil series: Chiang Mai series (Cm)

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-448 0-15 Ap 70.1 20.2 9.7 sl ls 6.1 5.1 2.2 99

449 15-28 C1 70.1 17.6 12.3 sl sl 6.2 5.2 4.8 111

450 28-46 C2 43.0 44.8 12.2 l fsl-sil 6.3 5.2 39.5 103

451 46-53 C3 45.1 51.0 3.9 sil sl 6.1 5.1 12.8 55

452 53-100+ C4 72.9 18.3 8.8 sl lcos 6.5 5.1 12.0 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 0.7 0.87 4.10 2.00 0.10 0.30 6.50 4.70 11.20 8.1 83.5 80 58 0.03

15-28 1.0 0.69 3.90 2.10 0.10 0.20 6.30 4.30 10.60 8.3 67.5 76 59 0.04

28-46 6.7 1.29 6.50 4.00 0.10 0.20 10.80 8.30 19.10 14.6 119.7 74 57 0.06

46-53 7.0 1.06 6.30 4.40 0.10 0.20 11.00 6.70 17.70 13.9 356.4 79 62 0.06

53-100+ 1.1 0.22 3.20 2.40 0.10 0.20 5.90 3.50 9.40 7.5 85.2 79 63 0.01

Surveyor: Thamrong and J.D. Cowie Date: 22 January, 1969
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Proposed by:
T. Charasaiya and J.D. Cowie, 1969

Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

CHIANG RAI SERIES Field Symbol: Cr

Distribution: Moderate extent in the valleys and alluvial plains of northern Thailand.

Setting: Chiang Rai soils are formed from alluvium and occur on alluvial plains and valley flats. Relief
is level to nearly level. Slope ranges from 0-2 percent. The climate is Tropical Savanna
(Koppen `Aw'). The average annual precipitation does not exceed 2,000 mm.

Drainage, Permeability and Runoff: Poorly drained. These soils are normally flooded by
impounded rainwater for 4 to 5 months during the rainy season to depths of about 30 cm.
Permeability and surface runoff is slow.

Vegetation and Land Use: The soils are mainly used for transplanted rice cultivation. Upland crops
may be grown in the early dry season.

Characteristic Profile Features: Chiang Rai series is a member of fine, kaolinitic, isohyperthermic
Plinthic Paleaquults (Kandiaquults?). They are very deep soils and are characterized by a
dark grayish brown or grayish brown silty clay loam A horizon over a light gray or gray clay
argillic B horizon with prominent reddish (5YR or 2.5YR hues) and distinct strong brown
mottles in the subsoil. Reaction is medium to slightly acid becoming very strongly or strongly
acid in the deeper subsoil. Red and yellowish red plinthite is founded within 150 cm from the
soil surface ranges from 5-50 percent by volume. Few to common rounded, subrounded and
irregular hardened plinthite or iron nodules are normally founded in subsoil.

Typifying Pedon: Profile code no. is N-36/65 (moist colors unless otherwise stated).

Location: Ban Bun Yun, Amphoe Chiang Kham, Changwat Phayao.
Sheet Name: Amphoe Chiang Kham Sheet No.: 5048 II
Coordinate: 411601 Elevation: 395 m (MSL)
Relief: nearly level Slope: 1 %
Physiography: semi-recent terrace
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,354 mm Mean temp.: 24.0 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: paddy field
Described by: Chamrong, Mana and Scholten Date: 14 May, 1971
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

Apg 0-11 Grayish brown to light brownish gray (10YR5-6/2) silt loam to silty clay loam;
few fine faint yellowish brown (10YR4/4) mottles; weak coarse and medium
subangular blocky structure; friable, sticky and slightly plastic; common fine
and very fine roots; strongly acid (field pH 5.5); clear and smooth boundary.

ABg 11-26 Light brownish gray (10YR6/2) silty clay loam; common fine distinct strong
brown (7.5YR5/8) mottles along root channels; very weak fine and medium
angular blocky structure to massive; hard, firm, sticky and plastic; few fine
and very fine roots; very strongly acid (field pH 5.0); clear and smooth
boundary.
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Btg1 26-43 Light gray (10YR7/2) clay loam; common fine distinct brownish yellow
(10YR6/6) and few fine prominent red (2.5YR4/8) mottles; weak coarse and
medium subangular blocky structure; firm, sticky and plastic; patchy thin clay
coatings on ped faces, broken thin clay coatings in tubular pores; few fine
and very fine roots; very strongly acid (field pH 4.5); clear and wavy
boundary.

Btg2 43-64 Light gray (10YR7/1) clay loam; common medium prominent dark red
(10R4/8) and few medium faint brownish yellow (10YR6/6) mottles; weak
coarse subangular blocky structure; firm, sticky and plastic; continuous thin
clay coatings in tubular pores; very few fine roots; very strongly acid (field pH
4.5); gradual and smooth boundary.

Btgv 64-100 Light gray (10YR7/1) clay; many medium and coarse prominent red
(2.5YR4/8) common fine and medium distinct brownish yellow (10YR6/6)
mottles; moderate coarse subangular blocky structure; very firm, sticky and
very plastic; continuous moderately thick clay coatings in tubular pores,
broken thin clay coatings on ped faces; few fine and medium animal holes;
some of red mottles are changing to fine soft iron nodules (plinthite); no root;
very strongly acid (field pH 4.5); gradual and smooth boundary.

Btcg 100-120+ Light gray (10YR7/1) clay; many fine and medium prominent red (2.5YR5/8),
many fine and medium distinct strong brown (7.5YR5/6) mottles; weak
coarse breaking to weak fine subangular blocky structure; very friable, very
sticky and plastic; continuous thin clay coatings in pores; few fine animal
holes; many (20%) large and very large (Ф4 cm) hard irregular iron-
manganese nodules; no root; very strongly acid (field pH 4.5).

Type Location:

Chiang Rai series was named for Changwat Chiang Rai. The site is on almost flat surfaces,
between Ban San Ko Kuk and Ban Mae Ha, Amphoe Mae Chan, Changwat Chiang Rai
(Sheet no. 4971 I, Coord. 010302).

Range of Profile Features:

The A horizon is from 15 to 20 cm thick and has 10YR hues, values of 4 through 5 and
chromas of 1 through 2 with sandy clay loam, silty clay loam or clay loam texture. The E horizon
is usually present if not deep ploughed and has 10YR hues, values of 6 and chromas of 2 or
less. The structure of the A horizon is weak medium to coarse subangular blocky to massive.
Reaction is medium acid to moderately acid (field pH 5.5 to 6.5).

The B horizon has 10YR hues, values of 5 to 7 and chromas of 2 or less with clay texture.
Structure is weak to moderate medium prismatic breaking to strong medium subangular blocky.
The B horizon is argillic (kandic?) showing evidence of clay translocation in the form of cutans
Red and yellowish red plinthite is founded within 150 cm from the soil surface ranges from 5-50
percent by volume. Few to common rounded, subrounded and irregular hardened plinthite or
iron nodules are normally founded in subsoil. Soil reaction is very strongly acid to strongly acid
(field pH 4.5 to 5.5).

Similar Soil Series:

Chumsaeng series (Cs): has no argillic B horizon.
Manorom series (Mn): has browner matrix colour (10YR 4/3) throughout the profile.
Nakhon Phanom series (Nn): has better drained (somewhat poorly drained).
Phan series (Ph): has similar profile except the pH values is higher and is in Typic (Plinthic)

Endoaqualfs.

Principal Associated Soil:

These include Phan, Nakhon Phanom, and That Phanom series. These occupy the same
topographical site except That Phanom soils which are found on slightly higher positions.
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ANALYSIS RESULTS  Profile code no.: N-36/65

      (oven dry basis) Soil series: Chiang Rai (Cr)

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-802 0-11 Apg 27.0 56.0 17.0 sil sil-sicl 4.6 3.8 9.9 41

Pb-803 11-26 ABg 21.5 57.0 21.5 sil sicl 5.1 4.0 7.2 21

Pb-804 26-43 Btg1 20.0 49.0 31.0 sicl cl 4.9 3.6 8.1 32

Pb-805 43-64 Btg2 16.0 44.5 39.5 sicl cl 4.9 3.7 5.6 38

Pb-806 64-100 Btgv 14.2 43.8 42.0 sic c 5.0 3.7 5.5 55

Pb-807 100-120+ Btcg 19 41 40 sicorsicl c 5 3.8 4.5 29

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

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ KCl extr. conduty 

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

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

0-11 0.9 1.88 1.80 0.30 0.10 0.20 2.40 7.00 9.40 6.1 35.9 39 26 0.10

11-26 0.8 0.64 1.00 0.20 0.03 0.20 1.43 4.60 6.03 4.2 19.5 34 24 0.01

26-43 0.7 0.34 0.30 0.10 0.04 0.20 0.64 5.50 6.14 5.0 16.1 13 10 0.01

43-64 0.8 0.77 0.30 0.20 0.05 0.20 0.75 6.90 7.65 6.3 15.9 12 10 0.01

64-100 1.0 0.24 0.30 0.10 0.03 0.30 0.73 7.50 8.23 6.8 16.2 11 9 0.01

100-120+ 0.9 0.22 0.20 0.10 0.10 0.20 0.60 7.10 7.70 6.9 17.3 9 8 0.00

Surveyor: Chamrong, Mana and Scholten Date: 14 May, 1971
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Proposed by: S. Nonthapan, 1968
Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

DONG LAN SERIES Field Symbol: Dl

Distribution: Occupies small extent in the Northeast Thailand.

Setting: Dong Lan soils are formed from alluvium and colluvium occur on alluvial fans (or coalescing
fans) near the limestone hills. Relief is nearly level to gently undulating which range of slopes
are 1 to 4 percent. Elevation above sea level is from 180 up to 300 m. The climate is Tropical
Savanna (Koppen `Aw'). Average annual precipitation is from 1,100 to 1,500 mm. Mean
annual air temperature is around 27 oC.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability is slow and surface
runoff is slow to medium. Water level is above 1 m during the rainy season and falls below 2
m during the dry season.

Vegetation and Land Use: Mostly is mixed deciduous forest and Parts are cleared for upland crops
such as upland rice, cotton and some beans.

Characteristic Profile Features: Dong Lan series is a member of the fine, mixed, act, isohyperthermic
Vertic (Aquic) Haplustolls. They are deep soils and are characterized by a black or very dark
gray or very dark grayish brown clay loam or clay A horizon overlying a dark gray, light gray
or light brownish gray clay or silty clay cambic B horizon. They are mottled in the subsurface
and subsoil with reddish, yellowish and/or brownish colors. Reaction is slightly acid to neutral
over medium acid to slightly acid in the subsoils.

Typifying Pedon: Profile code no. is N-30/27 (Colors are for moist soil unless otherwise stated).

Location: At km 22 on the road from Amphoe Chum Phae-Loei, Ban Dong Lan, Amphoe Chum
Phae Changwat Khon Kaen.

Sheet Name: Amphoe Chum Phae Sheet No.: 5412 II
Coordinate: - Elevation: -
Relief: level to nearly level Slope: 1-2 %
Physiography: alluvial fan or coalescing fan
Parent material: alluvium and colluvium near limestone hills
Drainage: poorly drained Permeability: slow
Runoff: slow to medium Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,207.6 mm Mean temp.: 26.7 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: Dipterocarp forest with ground cover of low bamboo and sedges
Described by: J.D. Cowie and Somnuk Date: 15 November, 1968
Revised by: Phusit Wiwatwongwana Date: 22 May, 2004

Horizon Depth (cm) Description

A1 0-16 Black (7.5YR2/0) silty clay; strongly developed medium subangular blocky
structure; friable, sticky, plastic; few very fine rounded concretion; many fine
roots; slightly acid (field pH 6.5); clear, slightly wavy boundary.

A2 16-31 Black (10YR2/1) silty clay; moderate fine and medium subangular blocky
structure; friable, sticky, plastic; few very fine rounded concretions and some
fine quartz grains; some roots; slightly acid (field pH 6.5); gradual, smooth
boundary.

AB 31-45 Very dark gray (10YR3/1) silty clay; weak medium subangular blocky
structure; friable, sticky, plastic; few fine rounded concretions and some
quartz grains; moderately acid (field pH 6.0); clear, wavy boundary.
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Bw 45-64 Dark gray (10YR4/1) clay; massive to weak medium subangular blocky
structure; firm, sticky, plastic; weak development of fine slickensides; many
rounded concretions and some quartz grains; many faint reddish brown
mottles which become more prominent with depth; few fine roots; mederately
acid (field pH 6.0) gradual, smooth boundary.

Cg 64-90+ Light brownish gray (10YR6/2) silty clay; many medium distinct strong brown
and yellowish brown mottles; weak medium and coarse subangular blocky
with some platy structure; sticky, plastic; some quartz grains; few very fine
rounded iron-manganese concretions; few roots; moderately acid (field pH
6.0).

Type Location:

Dong Lan series was named for Dong Lan (name of the reserved forest area) in which soils of
this series were first described. The location is on the left side of km 22 of Chum Phae.

Range of Profile Features:

The thickness of an A horizon varies from 25 to 50 cm and has 7.5YR or 10YR hues, values of
2 to 4 and chromas of 2 or less. Textured of silty clay loam or silty clay may occur. Structure is
weak to moderate fine and/or medium granular or blocky. Field pH values are from 6.0 to 7.0.

The subsoil (B and C) horizon has 10YR hues, values of 4 to 6 and chromas of 2 or less.
Structure is massive to weak blocky. Field pH values are from 5.5 to 6.5.

The Dong Lan soils usually contain slickenside and small iron manganese concretions in the
subsoils. In places, the limestone outcrops may occur.

Similar Soil Series:

Lob Buri series (Lb): is Typic Haplusterts and occur on alluvium plain.
Watthana series (Wa): is Ustic Endoaquerts and derived from basalt.

Principal Associated Soils:

These include Takhli, Thap Kwang and Korat series.
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ANALYSIS RESULTS  Profile code no.: N-30/27

      (oven dry basis) Soil series: Dong Lan (Dl)

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-72 0-16 A1 10.4 49.5 40.1 sic sic 6.3 5.2 2.7 4.0 75

P-73 16-31 A2 12.7 40.3 47.0 sic sic 6.4 5.0 2.6 7.0 70

P-74 30-45 AB 12.4 40.3 47.3 sic sic 6.1 4.6 2.3 7.0 70

P-75 45-64 Bw 12.4 17.8 69.8 c c 6.0 4.3 1.7 8.0 75

P-76 64-90+ Cg 10.6 40.3 49.1 sic sic 5.5 4.0 1.7 7.0 72

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 5.2 2.96 0.23 29.10 1.20 0.10 0.40 30.80 11.80 42.60 46.9 117.0 66 72 0.03

16-31 5.1 1.29 0.15 32.00 4.40 0.10 0.40 36.90 10.00 46.90 42.6 90.6 87 79 0.02

30-45 5.0 0.86 0.10 26.70 5.20 0.10 0.40 32.40 12.40 44.80 40.0 84.6 81 72 0.01

45-64 3.9 0.39 0.09 26.00 4.50 0.10 0.40 31.00 13.30 44.30 39.7 56.9 78 70 0.01

64-90+ 14.2 0.27 0.04 25.80 3.50 0.10 0.50 29.90 9.60 39.50 34.9 71.1 86 76 0.01

Surveyor: J.D. Cowie and Somnuk Date: 15 November, 1968
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Proposed by: V. Thanduan, 1970
Revised by
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

DONG YANG EN SERIES Field Symbol: Don

Distribution: Occupies moderate extent in Central Highland.

Setting: Dong Yang En soils occur on undulating terrain at elevations that range from 80 to 150 m
above sea level. The are formed on alluvial fans mostly from shale and siltstone. Slopes
range from 2 to 6 percent. The climate is Tropical Savanna (Koppen `Aw'). The average
annual precipitation ranges from 1,100 to 1,600 mm.

Drainage, Permeability and Runoff: Moderately well drained to well drained. Runoff is medium.
Permeability is estimated to be moderate.

Vegetation and Land Use: Natural forest are mixed deciduous and dry evergreen. Some areas have
been cleared for uplands crops, such as maize, beans, cotton and banana.

Characteristic Profile Features: Dong Yang En series is a member of the fine-silty, mixed, active
isohyperthermic Oxyaquic (Ultic) Haplustalfs. They are very deep soils with a dark brown, very
dark brown or dark grayish brown silt loam or silty clay loam A horizon and a dark brown to
reddish brown silty clay loam or clay loam light textural B horizon. The reaction is slightly acid to
neutral at the surface, over strongly acid to medium acid in the subsoil.

Typifying Pedon: Profile code no. is NC-47/83 (Type Location) (moist colours unless otherwise stated).

Location: Near Ban Nam Ron, Amphoe Wichian Buri Changwat Phetchabun.
Sheet Name: Amphoe Wichian Buri Sheet No.: 5240 III
Coordinate: 406357 Elevation: 86 m (MSL)
Relief: gently undulating Slope: 2-5 %
Physiography: alluvial fan or semi-recent terrace
Parent material: alluvium from shale and siltstone
Drainage: moderately well drained Permeability: moderate
Runoff: medium Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: mixed deciduous forest and banana
Described by: Thunduan and Pracha Date: 28 April, 1970
Revised by: Phusit Wiwatwongwana Date: 22 May, 2004

Horizon Depth (cm) Description

A1 0-10 Very dark grayish brown to dark brown (10YR3/2-3) silt loam; moderate fine
and medium subangular blocky structure; friable, sticky, plastic; common
very fine and fine roots; medium acid (field pH 6.0) clear, smooth boundary.

AB 10-23 Brown to dark yellowish brown (10YR4/3-3/4) silt loam; moderate fine and
medium subangular blocky structure; friable, sticky, plastic; common fine and
medium roots; very strongly acid (field pH 5.0) clear, smooth boundary.

BA 23-46 Brown to dark brown (7.5YR4/4) silt loam; moderate medium subangular
blocky structure; friable, sticky, plastic; common fine, medium and one
coarse roots; very few small black spots and soft Mn nodules; very strongly
acid (field pH 4.5); clear, smooth boundary.

Bt1 46-67 Reddish brown (5YR4/4) silty clay loam; moderate strong fine and medium
subangular blocky structure; friable, sticky, plastic; patchy thin cutan, very
few small (+3 mm in diameter) spherical soft and hard, red and black, Fe-Mn
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nodules; few fine and medium roots; very strongly acid (field pH 4.5);
gradual, smooth boundary.

Bt2 67-100+ Reddish brown (5YR5/4); silty clay loam; common fine distinct strong brown
(7.5YR5/6) mottles; moderate strong fine and medium subangular blocky
structure; slightly firm and firm in fine aggregates, sticky, plastic; broken thin
cutans probably of clay mineral and sesquic oxides; few small (1 cm in
diameter) irregular soft black Mn nodules; few fine roots; very strongly acid
(field pH 4.5).

Range of Profile Features:

The A horizon range from 15 to 25 cm in thickness and have hues of 10YR and 7.5YR, values
of 3 to 4 and chromas of 2 to 3 in 10YR and 2 in 7.5YR. The field pH value ranges from 6 to 7.

The B horizon has hues of 5YR to 7.5YR, values of 4 to 5, chromas of 3 to 4 in 5YR and 4 to 6
for 7.5YR. The field pH values range from 5 to 6. Structure is moderate fine to medium blocky
over moderate strong blocky in the B horizon. Few to common mottles occur only in the deep
subsoil and usually more than 1 m from the soil surface.

Similar Soil Series:

That Phanom series (Tp): has heavier texture and mottled clay in the deeper subsoil.
Kampaeng Saen series (Ks): has browner color and texture become much lighter at some

depth between 100 to 150 cm from the surface.
Pran Buri series (Pr): has higher sand fractions throughout.

Principal Associated Soils:

These include Muak Lek and Sri Thep series. Muak Lek series occupies relatively higher
positions while Sri Thep series is somewhat lower.
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ANALYSIS RESULTS  Profile code no.: NC-47/83

      (oven dry basis) Soil series: Dong Yang En (Don)

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-457 0-10 A 15.5 70.0 14.5 sil sil 6.1 5.8 0.2 17.2 193

Pa-458 10-23 AB 15.0 62.5 22.5 sil sil 4.6 3.6 0.3 11.2 60

Pa-459 23-46 BA 15.0 60.5 24.5 sil sil 5.4 3.5 0.3 14.4 65

Pa-460 46-67 Bt1 15.0 54.5 30.5 sicl sicl 5.6 3.9 10.4 18.0 63

Pa-461 67-100+ Bt2 14.0 53.0 33.0 sicl sicl 6.0 4.2 0.7 19.0 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

0-10 2.4 1.73 10.30 3.40 0.50 0.30 14.50 7.40 21.90 17.3 119.3 84 66 0.09

10-23 1.8 0.86 4.60 2.50 0.10 0.30 7.50 11.10 18.60 14.4 64.0 52 40 0.02

23-46 1.9 0.42 4.00 2.90 0.20 0.30 7.40 10.60 18.00 14.8 60.4 50 41 0.01

46-67 3.0 0.37 5.30 3.60 0.10 0.30 9.30 10.80 20.10 15.2 49.8 61 46 0.01

67-100+ 2.6 0.26 5.90 3.40 0.10 0.40 9.80 8.30 18.10 15.1 45.8 65 54 0.01

Surveyor: Thunduan and Pracha Date: 28 April, 1970
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Proposed by:
S. Thongplaeu and M. Chuertongdee, 1975

Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

DOI PUI SERIES Field Symbol: Dp

Distribution: Occupies moderate extent in northern Thailand.

Setting: Doi Pui soils are residual and colluvial soils derived from schist and/or mica schist. They
occur on an undulating to mountainous topography which elevation is over 500 m above sea
level. Slopes range from 3 to 85 percent. The climate is Tropical Savanna (Koppen `Aw').
The average annual precipitation is expected to be about 1,900 mm.

Drainage, Permeability and Runoff: Well drained. Runoff is slow to rapid. Permeability is estimated
to be moderate.

Vegetation and Land Use: Evergreen, pine and mixed deciduous forest are found to cover these soils.
Some areas, however, have been cleared for upland crops, fruit trees and shifting cultivation.

Characteristic Profile Features: Doi Pui series is a member of the fine, kaolinitic, hyperthermic
(isohyperthermic or thermic) Kandic Palehumults. They are very deep soils and are
characterized by a dark brown to dark reddish brown loam or sandy loam A horizon overlying
a dark reddish brown, reddish brown to dark red or red clay loam to clay argillic B horizon.
Reaction is medium to slightly acid.

Typifying Pedon: Profile code no. is N-35/90 (moist colors unless otherwise stated).

Location: 300 m south west of Ban Maew Nong Hoi, Amphoe Mae Rim Changwat Chiang Mai.
Sheet Name: Changwat Chiang Mai Sheet No.: 4746 I
Coordinate: 816932 Elevation: 1240 m (MSL)
Relief: hilly Slope: 20 % to S
Physiography: dissected erosion surface
Parent material: colluvium over residuum derived from schist associated with gneissic granite
Drainage: well drained Permeability: moderate
Runoff: moderate to rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,183.5 mm Mean temp.: 25.4 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: secondary forest, formerly hill evergreen forest
Described by: Sophon Thongplew Date: 29 July, 1973
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

A 0-7/15 Very dark brown (10YR2/2) loam; moderate fine and medium subangular
blocky structure; friable, nonsticky and nonplastic; many fine and common
medium roots; few rock fragments of 1.5-3 cm in diameter; slightly acid (field
pH 6.5); clear and wavy boundary.

BA 7/15-22 Dark reddish brown (5YR5/3) clay loam; moderate fine and medium
subangular blocky structure; firm, slightly sticky and slightly plastic; fine and
medium roots; some inclusion of the A material brought down by biological
activities; slightly acid (field pH 6.5); clear and smooth boundary.

Bt1 22-50 Dark reddish brown (2.5YR3/4) clay; moderate fine and medium subangular
blocky structure; firm, slightly sticky and slightly plastic; patchy thin clay
coatings on ped faces; common fine and medium roots; slightly acid (field pH
6.5); gradual and smooth boundary.
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Bt2 50-79 Dark red (2.5YR3/6) clay; moderate medium breaking to fine subangular
blocky structure; firm, slightly sticky and slightly plastic; patchy thin clay
coatings on ped faces and continuous moderately thick in pores; common
very fine and fine roots; some inclusion of the material brought down by
biological activities; few weathering rock fragments of about 0.5 cm in
diameter; moderately acid (field pH 6.0); diffuse and smooth boundary.

Bt3 79-115+ Red (2.5YR4/8) clay; moderate fine and medium breaking to fine subangular
blocky structure; firm, slightly sticky and slightly plastic; patchy thin clay
coatings on aggregate faces and continuous moderately thick in pores; few
fine roots; weathering rock fragments of about 3-10 cm in diameter;
moderately acid (field pH 6.0).

Type Location:

The Doi Pui series was named for a well known peak of the mountain range in which the
typifying pedon was first observed and described.

Range of Profile Features:

The A horizon is usually 10 to 15 cm in thickness. They have 7.5YR or 5YR hues, values and
chromas of 2 to 4. The color of 10YR hue and higher values, with loamy sand or clay loam
texture may occur as very thin layer at the topmost. The structure is weak to moderate blocky
and some granular.

The B horizon has 5YR, 2.5YR or 10R hues, values of 3 to 5, chromas of 4 to 8. The color of
redder than 10R may occur. Texture of gritty feeling with some stone line may occur in the
profile. The field estimated texture, however, are usually lighter than the result from mechanical
analysis. The structure is moderate blocky.

The pH values range from 5.5 to 6.5 in both A and B horizon.

Similar Soil Series:

Chiang Saen series (Ce): is a residual soils derived from granite and has lower pH values in
the subsoils (4.5 to 5.5).

Chiang Khong series (Cg): is a residual soils derived from intermediate and basic igneous
rocks and has less organic in the first 15 cm of the argillic horizon.

Principle Associated Soils:

These soils include Nakhon Sawan series and their related soils that mostly derived from the
same kind of parent rocks.
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ANALYSIS RESULTS  Profile code no.: N-35/90

      (oven dry basis) Soil series: Doi Pui (Dp)

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

0-7/15 A 51.5 36.0 12.5 l l 5.6 4.8 2.0 2.8 281

7/15-22 BA 35.5 30.0 34.5 cl cl 5.5 4.7 1.7 1.9 210

22-50 Bt1 26.5 19.5 54.0 c c 5.5 4.8 1.7 2.2 175

50-79 Bt2 21.0 21.5 57.5 c c 5.7 4.2 1.5 3.6 196

79-115+ Bt3 24.0 19.5 56.5 c c 5.9 4.3 1.4 1.1 234

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

0-7/15 5.0 3.48 9.80 3.20 1.00 0.30 14.30 26.10 40.40 31.8 254.4 45 35 0.12

7/15-22 6.1 2.08 5.40 1.60 0.60 0.20 7.80 21.80 29.60 22.8 66.1 34 26 0.10

22-50 6.2 1.1 3.30 1.80 0.40 0.20 5.70 18.20 23.90 17.6 32.6 32 24 0.06

50-79 2.7 0.73 1.50 0.70 0.40 0.30 2.90 15.80 18.70 12.7 22.1 23 16 0.01

79-115+ 4.0 0.38 0.70 0.40 0.60 0.20 1.90 14.30 16.20 12.4 21.9 15 12 0.01

Surveyor: Sophon Thongplew Date: 29 July, 1973
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Proposed by: -, 1966
Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

DAN SAI SERIES Field Symbol: Ds

Distribution: Occupies moderate extent in the areas of Central Highlands, especially in Changwat Loei.

Setting: Dan Sai soils are formed from residuum and/or colluvium of mixed rocks (sandstone, shale,
quartzite) and occur on dissected erosion surface and foot slope. Relief is gently rolling to
hilly and slope range from 5 to 15 percent. Elevation is from 500 to 700 m above sea level.
The climate is Tropical Savanna (Koppen `Aw'). Average annual precipitation is from 1,100
to 1,400 mm. Mean annual air temperature is 27 oC.

Drainage, Permeability and Runoff: Well drained. Permeability and surface runoff are rapid.
Groundwater table is very deep in both dry and wet seasons. They dry out very deep during
the peak of hot season.

Vegetation and Land Use: Mainly mixed deciduous forest and dense dipterocarp forest. Parts have
been cleared for shift shifting cultivation.

Characteristic Profile Features: Dan Sai series is a member of the fine-loamy, kaolinitic,
isohyperthermic Typic Kandiustults. They are very deep soils and are characterized by a
dark reddish brown or dark brown sandy loam or loam A horizon overlying a dark reddish
brown or reddish brown or yellowish red fine sandy clay loam or loam upper argillic B horizon
which inturn overlies a dark red or red fine sandy clay loam or clay loam lower argillic B
horizon. Reaction is strongly acid to medium acid over very strongly acid to strongly acid in
the subsoil.

Typifying Pedon: Profile code no. is NE-N-26/36 (Moist colors unless otherwise stated).

Location: From road cut, 2 km west of Ban Nong Bong, Amphoe Phu Rua Changwat Loei.
Sheet Name: Amphoe Phu Rua Sheet No.: 5243 I
Coordinate: Elevation: 1,240 m (MSL)
Relief: undulating Slope: 5-12 %
Physiography: dissected erosion surface and footslope
Parent material: residuum and/or colluvium of mixed rocks (sandstone, shale, quartzite)
Drainage: well drained Permeability: rapid
Runoff: rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,238.1 mm Mean temp.: 25.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: mixed deciduous forest
Described by: Chaleao Changprai Date: 20 July, 1973
Revised by: Phusit Wiwatwongwana Date: 23 May, 2004

Horizon Depth (cm) Description

A 0-22 Dark reddish brown (5YR3/4) sandy loam; weak fine and medium
subangular blocky structure; friable, slightly sticky, slightly plastic; many fine
and few medium roots; medium acid (field pH 6.0) gradual, smooth
boundary.

Bt1 22-42 Dark reddish brown (2.5YR2-3/4) fine sandy clay loam; weak medium and
coarse subangular blocky structure; friable, sticky, plastic; patchy moderately
thick clay coatings on ped faces, clay bridging between sand grains; few
medium termite holes; many fine and common medium roots; strongly acid
(field pH 5.5); gradual, smooth boundary.
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Bt2 42-75 Dark red (2.5YR3/6) fine sandy clay loam; weak coarse subangular blocky
structure; slightly firm, sticky, plastic; patchy thin and in places moderately
thick clay coatings on ped faces; few medium termite holes; few fine and
medium roots; very strongly acid (field pH 5.0); gradual, smooth boundary.

Bt3 75-97 Red (2.5YR4/8-10R4/8) fine sandy clay loam; weak coarse subangular
blocky structure; firm, sticky, plastic; patchy thin and inplaces moderately
thick clay coatings on ped faces; few medium termite holes; few fine and
medium roots; very strongly acid (field pH 5.0); gradual, smooth boundary.

Bt4 97-145+ Red (10R4/8) fine sandy clay loam; weak coarse subangular blocky
structure; friable, sticky, plastic; patchy thin and in places moderately thick
clay coatings on ped faced; few small termite holes; few fine and common
medium roots; very strongly acid (field pH 5.0).

Type Location:

The Dan Sai series was named for Amphoe Dan Sai in which soils of this series were first
described at road cut, about 1 km before Ban Nong Bua, coordination 1930.6/750.5 of
topographic map sheet no. 5263 II.

Ranges of Profile Features:

The A horizon is from 10 to 25 cm thick and has 5YR or 7.5YR hues, values of 3 or 4 and
chromas of 2 to 4. Structure is weak blocky. Field pH values range from 5.0 to 6.5.

The B horizon has 5YR or 2.5YR at upper part, values of 3 to 4 and chromas of 3 to 4. The
lower B horizon has 2.5 YR or 10R, values of 3 or 4 and chromas of 4 to 8. Texture of clay may
occur in very deep subsoil. Structure is weak blocky. Field pH values ranges from 4.5 to 5.5.

Similar Soil Series:

Warin series (Wn): derived from old alluvium and has paler color in the subsoil (5YR hues).
Yasothon series (Yt): derived from old alluvium.
Phon Ngam series (Png): has common to many pseudo-laterite and weathered parent rock

fragments within 100-150 cm from the soil surface.

Principal Associated Soils:

These include Lat Ya, Tha Yang, Tha Li series and Slope Complex.
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ANALYSIS RESULTS  Profile code no.: NE-N-26/36

      (oven dry basis) Soil series: Dan Sai (Ds)

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

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

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

Pd-1625 0-22 A 60.0 22.5 17.5 sl sl 4.8 4.4 0.9 5.3 137

Pd-1626 22-42 BA 56.0 21.0 23.0 scl fscl 4.7 4.3 0.6 4.5 47

Pd-1627 42-75 Bt1 56.7 18.4 24.9 scl fscl 4.8 4.1 0.3 5.9 38

Pd-1628 75-97 Bt2 55.5 20.0 24.5 scl fscl 4.8 4.1 0.6 4.0 27

Pd-1629 97-145+ Bt3 54.0 20.5 25.5 scl scl 5.0 4.2 0.9 3.7 27

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

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

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

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

0-22 1.0 0.95 0.50 0.40 0.30 0.50 1.70 12.50 14.20 7.0 40.0 24 12 0.12

22-42 0.8 1.29 0.20 0.10 0.09 0.20 0.59 10.70 11.29 6.4 27.8 9 5 0.06

42-75 0.7 1.07 0.50 0.10 0.18 0.20 0.98 5.10 6.08 5.5 22.1 18 16 0.06

75-97 0.8 0.59 1.00 0.20 0.04 0.09 1.33 7.40 8.73 4.5 18.4 30 15 0.03

97-145+ 0.8 0.40 0.30 0.10 0.05 1.20 1.65 6.60 8.25 3.7 14.5 45 20 0.03

Surveyor: Chaleao Changprai Date: 20 July, 1973
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Proposed by: W. Boonyawat, 1969
Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

HANG CHAT SERIES Field Symbol: Hc

Distribution: Moderate extent in northern Thailand.

Setting: Hang Chat soils are formed from alluvial deposits (mainly from granite) over residuum of
granitic rocks on the coalescing fans or fans. Relief is gently undulating to rolling. Slopes
range from 2 to 16 percent. The climate is Tropical Savanna (Koppen 'Aw'). The average
annual precipitation ranges from 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate. Runoff
is medium to rapid.

Vegetation and Land Use: The soils are covered by dipterocarp and regrowth forest, locally cleared
for upland crops and fruit trees such as maize, sugarcane, groundnut, mango, tamarind,
pineapple etc.

Characteristic Profile Features: Hang Chat series is a member of fine, kaolinitic, isohyperthermic
Typic Kandiustults. They are very deep soils and are characterized by a dark brown or dark
grayish brown sandy loam overlying a yellowish red, reddish yellow or red clay loam, clay or
sandy clay kandic B horizon. Reaction is moderately acid to very strongly acid, decreasing
with depth.

Typifying Pedon: Profile code no. is N5 of 17th WCSS (moist colours unless otherwise stated).

Location: Field plots of Hang Chat horticulture research station, Ban Thung Kwian, Tambon Wiang
Tan, Amphoe Hang Chat, Changwat Lampang.

Sheet Name: Amphoe Hang Chat Sheet No.: 4845 I
Coordinate: 47Q NA 319258 Elevation: 300 m (MSL)
Relief: gently undulating Slope: 3 %
Physiography: alluvial fan
Parent material: old alluvium over residuum from granite
Drainage: well drained Permeability: rapid to moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,076.8 mm Mean temp.: 25.9 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: Fruit trees such as tamarind, mango etc.
Described by: P.Choldamrongkul, S.Udomsri, S.Rianthong,

A.Pinjongskuldit, Panikorn and W.Pholrachom
Date: 22 April, 2000

Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

A1 0-6/8 Dark brown to brown (7.5YR4/3) sandy loam; weak very fine and fine
subangular blocky structure; very friable, non-sticky and non-plastic; many
fine roots; some charcoal fragments and termite activities; very strongly acid
(field pH 5.0); clear and smooth boundary.

A2 6/8-14/16 Strong brown (7.5YR4/6); sandy loam; weak very fine, fine and medium
subangular blocky structure; friable, non-sticky and non-plastic to slightly
plastic; many very fine and fine roots; very strongly acid (field pH 4.5); clear
and smooth boundary.

BA 14/16/-
26/29

Mixed dark brown to brown (7.5YR 4/3-4) and yellowish red (5YR 4/6) sandy
loam; moderate to strong fine and medium subangular blocky structure;
slightly hard, firm, slightly sticky and non-plasic; common very fine and fine
roots; very strongly acid (field pH 4.5): clear and smooth boundary.
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Bt1 26/29-49 Yellowish red (5YR5/6-8) sandy clay loam; strong fine, medium and coarse
subangular blocky structure; hard, firm, slightly sticky and slightly plastic;
patchy thin cutan on ped faces and pore walls; common very fine and fine
roots and few medium roots; some termite activities; very strongly acid (field
pH 4.5); clear and smooth boundary.

Bt2 49-70 Yellowish red (5YR5/8) sandy clay loam; strong fine, medium and coarse
subangular blocky structure; hard, firm, slightly sticky and slightly plastic;
broken moderately thick cutan on ped faces and pore walls; common very
fine and fine roots; some termite activities; very strongly acid (field pH 4.5);
clear and smooth boundary.

Bt3 70-93/96 Yellowish red (5YR5/8); sandy clay loam to clay loam; strong medium and
coarse subangular blocky structure; hard, friable, sticky and slightly plastic;
broken moderately thick cutan on ped faces and pore walls; common very
fine and few medium roots; very strongly acid (field pH 4.5); clear and wavy
boundary.

Bt4 93/96-117 Mixed yellowish red (5YR5/8) and yellow (10YR7/6) clay loam; common fine
prominent red mottles (2.5YR4/6); strong medium and coarse subangular
blocky structure; hard, friable, sticky and slightly plastic; patchy thin cutan on
ped faces and pore walls; common very fine and medium roots; very strongly
acid (field pH 4.5); clear and smooth boundary.

2Bt5 117-148 Mixed reddish yellow (5YR6/6), light yellowish brown to brownish yellow
(10YR6/4-6) and red (2.5YR5/6) clay loam; strong fine, medium and coarse
subangular blocky structure; hard, friable, sticky and slightly plastic; patchy
thin cutan on ped faces and pore walls; few very fine and fine roots; many
strongly weathered granite composed of quartz and some feldspar; very
strongly acid (field pH 4.5); clear and smooth boundary.

2Bt6 148-200 Mixed white (10YR8/1), reddish yellow (7.5YR6/8) and red (2.5YR4/4) clay
loam; strong medium and coarse subangular blocky structure; friable, sticky
and slightly plastic; patchy thin cutan on ped faces and pore walls; few very
fine and fine roots; many strongly weathered granite composed of quartz
and some feldspar; very strongly acid (field pH 4.5).

Type Location:

Hang Chat series was name for Amphoe Hang Chat, Changwat Lampang.

Range of Profile Features:

The A horizon is from 10 to 15 cm thick and has 10YR or 7.5YR hues, value of 3 through 5 and
chromas of 2 through 4 with sandy loam texture. The structure is weak medium and coarse
blocky, weak coarse platy may be locally observed in the uppermost layer. Reaction range is
strongly acid to neutral (field pH 5.5 to 7.0).

The B horizon has hues of 5YR or 2.5YR values of 4 through 6 and chromas of 6 or 8. The B
horizon is kandic evidence of clay and iron translocation in the form of cutans on ped faces and
in pores. The structure is weak to moderate medium and coarse blocky. Reaction range is very
strongly acid to strongly acid (field pH 4.5 to 5.5). A medium to coarse sand fraction may occur
in the B horizon.

Similar Soil Series:

Warin series (Wn): derived from alluvium or wash deposits from sandstone.
Nong Mot series (Nm): is a residual soils derived from granite and granite derived rocks.
Mae Taeng series (Mt): derived from alluvial deposits and soil color is hue 2.5YR to 10R in

the B horizon.

Principal Associated Soils:

These include Nong Mot, Pong Tong series.
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ANALYSIS RESULTS  Profile code no.: C11  N5 of 17th WCSS

      (oven dry basis) Soil series:  Hang Chat (Hc)

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

W38 0-14/16 A 76.9 15.2 8.0 7.3 15.6 24.2 20.3 9.6 LS SL 4.3 3.7 - 6.0 26

W40 16-26/29 BA 71.9 15.2 12.9 5.4 12.2 24.4 20.9 9.0 SL SL 4.6 3.7 - 16.0 21

W41 29-70 Bt1+2 54.4 11.4 34.2 11.4 13.2 13.2 10.9 5.8 SCL SCL 4.9 3.8 - 2.0 12

W43 70-93/96 Bt3 37.9 12.9 49.2 8.5 7.5 7.3 8.3 6.3 C SCL 4.7 3.7 - 1.0 23

W44 96-117 Bt4 38.2 9.6 52.2 9.6 6.5 6.3 9.3 6.4 C CL 4.8 3.7 - 1.0 25

W45 117-148 2Bt5 34.1 18.9 47.0 7.1 6.0 5.0 9.5 6.5 C CL 4.9 3.7 - 1.0 21

W46 148-200 2Bt6 32.7 18.9 48.4 6.5 4.5 4.8 9.9 7.0 C CL 4.8 3.7 - 1.0 20

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

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

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

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

0-14/16 0.53 0.03 0.50 0.20 0.10 0.10 0.90 3.00 3.90 2.4 30.2 38 23 1.2 0.33 -

16-26/29 0.27 0.02 0.40 0.30 0.10 0.20 1.00 3.00 4.00 2.3 17.8 43 25 1.7 0.65 -

29-70 0.16 0.01 0.60 0.60 0.10 0.10 1.40 4.10 5.50 4.0 11.7 35 25 2.7 1.26 -

70-93/96 0.15 0.02 0.40 0.50 0.10 0.10 1.10 7.20 8.30 6.0 12.2 18 13 3.6 2.49 -

96-117 0.13 0.01 0.40 0.40 0.10 0.20 1.10 7.20 8.30 5.8 11.1 19 13 3.3 2.19 -

117-148 0.12 0.01 0.30 0.40 0.10 0.20 1.00 7.50 8.50 6.1 13.0 16 12 3.6 2.62 -

148-200 0.08 0.01 0.50 0.40 0.10 0.10 1.10 7.30 8.40 6.4 13.2 17 13 3.5 2.40 -
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Proposed by: F. R. Moormann, 1963
Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

HANG DONG SERIES Field Symbol: Hd

Distribution: Occupies large extent in northern Thailand.

Setting: Hang Dong soils are formed from alluvium and occur on flood plain and semi-recent
terraces. Relief is level or nearly level, slopes are 2 percent or less with scattered termite
mounds. The climate is Tropical Savanna (Koppen 'Aw'). The average annual precipitation is
in the range of 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Poorly drained. Permeability and runoff are slow. These soils
are normally flooded by impounded rainwater for 5 months during the rainy season, to a
depth of not more than 30 cm.

Vegetation and Land Use: The soils are mainly used for transplanted rice cultivation. some tobacco
and garden crops are grown in the dry season if irrigation water is available.

Characteristic Profile Features: Hang Dong series is a member of the fine, mixed, semiactive
isohyperthermic Typic Endoaqualfs. They are very deep soils and are characterized by a
gray or dark gray silty clay loam or clay loam A horizon overlying a gray clay or silty clay
argillic B horizon. Common to many distinct yellowish brown or strong brown mottles occur
throughout the profile. Reaction is medium acid to mildly alkaline, increasing with depth.

Typifying Pedon: Profile code no. is NE-N-36/17 (moist colours unless otherwise stated).

Location: Front of Ban San Ton Pui school, Ban San Ton Pui, about 16 km south of Amphoe Mae
Sai Changwat Chiang Rai.

Sheet Name: Amphoe Mae Sai Sheet No.: 4949 I
Coordinate: 915443 Elevation: 385 m (MSL)
Relief: nearly level Slope: 1 %
Physiography: semi-recent terrace
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m (dry season)
Flooding depth: 30-50cm Duration: 5 month Frequency: every year
Annual rainfall: 1,530 mm Mean temp.: 24.0 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: paddy field
Described by: Thamrong and J.D. Cowie Date:
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

Apg1 0-7 Gray (10YR6/1) dry, gray (10YR5/2) moist, silty clay; common fine distinct
yellow (10YR7/8) mottles along root channels; moderate fine subangular
blocky structure; firm, sticky and plastic; many very fine and fine roots;
moderately acid (field pH 6.0); abrupt and wavy boundary.

Apg2 7-18/24 Gray (10YR6/1) dry, gray (10YR5/1) moist, silty clay loam; common fine distinct
yellowish brown (10YR5/6) mottles along root channels; massive to weak
coarse subangular blocky structure; extremely firm, sticky and plastic; few very
fine roots; moderately acid (field pH 6.0); abrupt and wavy boundary.

BAg 18/24-20/29 Gray (10YR5/1-6/1) silty clay with angular quartz sand grains and few fine
angular quartz pebbles; common fine distinct yellow (10YR7/6) mottles;
weak medium subangular blocky structure; firm, sticky and slightly plastic;
very fine roots; slightly acid (field pH 6.5) abrupt and wavy boundary.
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Btg1 20/29-74 Gray (10YR6/1) clay; common fine and medium distinct yellow (10YR8/6)
mottles inpeds and common medium distinct light yellowish brown (2.5Y6/4)
mottles as coatings along root channels especially in the upper part of the
horizon; moderate coarse prismatic breaking to moderate coarse and
medium subangular blocky structure; firm, sticky and plastic; continuous
thick cutans, mainly on ped faces and in pores; few very fine roots; neutral
(field pH 7.0); gradual and smooth boundary.

Btg2 74-120+ Gray (10YR5-6/1) clay; many fine and medium distinct yellow (2.5Y7/6) and
yellowish brown (10YR5/6) mottles inpeds; moderate coarse subangular
blocky structure; firm, sticky and plastic; broken thick cutans, mainly on ped
faces and in pores; few strongly developed large and slightly inclined
slickensides; few small, hard, spherical iron-manganese nodules of
concentric structure; very few very fine roots; neutral (field pH 7.0).

Type Location:

Hang Dong series was named for Amphoe Hand Dong, Changwat Chiang Mai

Range of Profile Features:

The thickness of the A horizon is from 10 to 20 cm. It has 10YR hues, values of 4 through 5 and
chromas of 2 or less clay or silty clay as well as silt loam texture may also occur. The structure
is moderate fine and medium subangular blocky. A massive or weak coarse subangular blocky
structure may be present under the plough layer. Reaction range is slightly acid to strongly acid
(field pH 5.5 to 6.5).

The B horizon has clay texture; the clay fraction increasing with depth; hues of 10YR, values of
6 chromas of 2, values of 5 or less chromas of 1 or less. The B horizon is argillic showing
evidence of clay translocation in the form of cutans, mainly on ped faces and in pores. Structure
is weak to moderate coarse prismatic breaking to moderate medium and fine subangular blocky
structure. Few to common small, soft and hard iron-manganese nodules of concentric structure
may be present in the subsoil. Very few to few visible mica flakes occur throughout the profile.
Reaction is slightly acid to moderately alkaline (field pH 6.5 to 8.0).

Similar Soil Series:

Nan series (Na): has pinkish or reddish gray (7.5YR to 5YR hues) color.
Mae Sai series (Ms): browner in colour with 10YR hue and is in the fine-silty particle size class.
Phan series (Ph): has higher chroma (6-8) in subsoil and contains 5-50 percent of plinthite in

subsoil.

Principal Associated Soils:

These include Phimai, Mae Sai series.
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ANALYSIS RESULTS  Profile code no.: NE-N-36/17

      (oven dry basis) Soil series: Hang Dong (Hd)

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-464 0-7 Apg1 2.3 43.7 54.0 sic sic 5.4 4.3 29.8 70

Pa-465 7-18/24 Apg2 6.5 54.1 39.4 sicl sicl 5.8 4.9 6.4 61

Pa-466 18/24-20/29 Btg1 6.5 40.6 52.9 sic sic 6.7 5.5 3.1 72

Pa-467 20/29-74 Btg2 4.8 35.9 59.3 c c 7.5 6.4 4.8 70

Pa-468 74-120+ Btg3 3.8 27.8 68.4 c c 7.9 6.5 5.9 67

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 3.5 1.79 5.40 2.60 0.10 0.30 8.40 9.50 17.90 14.3 26.5 59 47 0.04

7-18/24 1.9 1.30 5.40 3.10 0.10 0.30 8.90 6.50 15.40 13.8 35.0 64 58 0.03

18/24-20/29 2.2 0.54 5.80 3.90 0.10 0.30 10.10 3.80 13.90 14.1 26.7 72 73 0.02

20/29-74 2.9 0.36 5.50 7.50 0.10 0.30 13.40 2.40 15.80 17.4 29.3 77 85 0.04

74-120+ 2.6 0.26 11.50 0.80 0.10 0.30 12.70 2.20 14.90 15.5 22.7 82 85 0.05

Surveyor: Thamrong and J.D. Cowie Date: 23 January, 1969
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Proposed by:
P. Hemsrichartti and N. Chorphaka, 1979

Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

KAMPHAENG PHET SERIES Field Symbol: Kp

Distribution: Occupies large extent in the north of Thailand

Setting: Kamphaeng Phet soil are formed from alluvium and occur on river levees and alluvial fans.
Relief is nearly level to gently undulating. Slope range from 1 to 3 percent. Elevation is
approximately from 30 to 65 m above sea level. The climate is Tropical Savannah (Aw).
Average annual precipitation range from 980 to 1,350 mm. Mean annual air temperature is
26.9 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is estimated to be
moderate. Surface runoff is slow. Ground water level is below 1 m throughout the year.
Flooding commonly occur as a flash from the stream or river.

Vegetation and Land Use: Mostly used for fruit trees and/or are put to upland crops such as beans,
corns, sugar canes etc.

Characteristic Profile Features: Kamphaeng Phet series is a member of fine-silty, mixed, active,
isohyperthermic Oxyaquic (Ultic) Haplustalfs. They are very deep soils characterized by a
brown or dark brown loam or silt loam A horizon, overlying a brown, dark brown or dark
yellowish brown silty clay loam or silt loam argillic B horizon. These inturn overly lighter
texture horizon which commonly occurs below 100 cm but within 1.5 m of the soil surface.
Reaction is moderately acid to neutral in the surface horizon and strongly acid to slightly acid
in the subsoil. Fine mica flakes occur in all horizons, but not enough for micaceous family.

Typifying Pedon: Profile code no. is NC-44/43 (moist colors unless otherwise stated).

Location: About 0.5 km south of Ban Khlong Toei, Ban Khlong Toei, Tambon Bung Kok, Amphoe
Bang Rakam, Changwat Phitsanulok.

Sheet Name: Amphoe Sam Ngam Sheet No.: 5042 III
Coordinate: 102476 Elevation: 42 m (MSL)
Relief: gently undulating Slope: 2-3 %
Physiography: old levee
Parent material: alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: 50 - 100cm Duration: few days Frequency: almost every year
Annual rainfall: 1,351.9 mm Mean temp.: 27.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: Mango, Pamello, Kapok, Jack fruit, Teak, Corn, Mung bean
Described by: N. Chorphaka and P. Hemsrichartti Date: Feb. 26 1977
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

Ap 0-17 Very dark grayish brown to dark brown (10YR3/2-3) loam; weak medium and
coarse subangular blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine roots; neutral (field pH 7.0); clear, smooth
boundary.

Bw 17-35 Dark brown to brown (10YR4/3) loam; weak medium and coarse subangular
blocky structure; slightly hard, friable, slightly sticky and slightly plastic;
common very fine roots; slightly acid (field pH 6.5); gradual and smooth
boundary.
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Bt1 35-73 Dark brown to brown (7.5YR4/4) and few dark brown (7.5YR3/2) loam;
moderate medium and coarse subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; broken moderately thick cutans on
ped faces and in pores; few very fine roots; strongly acid (field pH 5.5);
gradual and smooth boundary.

Bt2 73-143 Dark brown to brown (7.5YR4/4) and yellowish brown (10YR5/4) silt loam;
few spots of light brownish gray (10YR6/2); moderate medium and coarse
subangular blocky structure; firm, slightly sticky and slightly plastic;
continuous moderately thick cutans on ped faces and in pores; few very fine
and fine roots; few black spots of manganese and iron oxide nodules,
common termite holes; strongly acid (field pH5.5); gradual and smooth
boundary.

CB 143-180 Yellowish brown (10YR5/8) loamy fine sand; weak fine and medium
subangular blocky structure breaking to single grains; very friable, nonsticky,
nonplastic; patchy thin cutans on ped faces; few very fine roots; neutral (field
pH 7.0).

C 180+ Yellowish brown (10YR5/8) sandy.
Remark: many very fine mica flakes throughout profile.

Type location:

Kamphaeng Phet series was named for Changwat Kamphaeng Phet where this soil is first
studied and classified.

Range of Profile Features:

The A horizon is from 15 to 20 cm thick and has 10YR or 7.5YR hues, value of 3 to 4 and
chromas of 2 to 4. Texture of fine sandy loam may occur. Structure is weak to moderate
medium subangular blocky. Field pH is from 6.0 to 7.0.

The argillic B horizon has 10YR or 7.5YR hues, value of 3 to 5 and chroma of 3 to 4. Texture of
clay loam or loam may occur. Structure is moderate to strong medium and coarse subangular
blocky. Field pH ranges from 5.5 to 6.5. At some depth between 100 to 150 cm of the soil
surface texture become much lighter varying from sandy loam to sand. It may be a BC, CB or C
horizon. The soil color is commonly 10YR or 7.5YR hues, value of 4 to 5 and chroma of 4 to 8.
Structure is weak subangular blocky to structureless. Field pH varies from 6.0 to 7.0.

Similar Soil Series:

Kamphaeng Saen series (Ks): has a similar profile, but higher pH values throughout, with soft
powdery lime and high base saturation more than 75% in argillic B.

Taphan Hin series (Tph): has a similar profile but redder in color (5YR hue).
Rueso series (Ro): has more developed argillic B horizon down deeper than 150 cm of the soil

surface and is under udic soil moisture regime.

Principal Associated Soils:

These include Chiang Mai, Sai Ngam series on same position and Mae Sai series on lower
position adjacent to the levee.
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ANALYSIS RESULTS  Profile code no.: (PN-7)  NC-44/43

      (oven dry basis) Soil series: Kamphaeng Phet (Kp)

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 3360 0-17 Ap 51.8 38.5 9.7 l l 6.4 5.2 13.9 138

DN 3361 17-35 Bw 49.8 38.2 12.0 l l 6.4 4.9 4.2 227

DN 3362 35-73 Bt1 43.9 38.3 17.8 l l 5.4 3.7 6.1 100

DN 3363 73-143 Bt2 45.2 34.3 20.5 l sil 5.5 3.7 3.7 51

DN 3364 143-180 BC 80.5 13.5 6.0 ls lfs 6.0 4.3 1.6 36

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

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

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

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

0-17 1.0 0.89 4.10 1.70 0.40 0.50 6.70 3.10 9.80 6.5 67.0 100 68 0.07

17-35 1.2 0.39 2.20 1.90 0.60 0.40 5.10 3.30 8.40 5.5 45.8 93 61 0.08

35-73 2.0 0.33 1.90 2.30 0.30 0.20 4.70 5.90 10.60 6.6 37.1 71 44 0.05

73-143 2.6 0.24 3.50 2.00 0.20 0.50 6.20 5.80 12.00 8.8 42.9 70 52 0.08

143-180 0.9 0.10 2.70 1.10 0.10 0.50 4.40 2.10 6.50 4.4 73.3 100 68 0.06

Surveyor: N. Chorphaka and P. Hemsrichartti Date: Feb. 26 1977
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Proposed by: F.R. Moormann, 1967
Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

LOM SAK SERIES Field Symbol: La

Distribution: Occupies large extent in Pa Sak valley of the Central Highland.

Setting: Lom Sak soils are formed from recent alluvial on the flood plain of the Pa Sak River and its
major tributaries. Relief is level or nearly level slopes are 1% or less. Elevation is variable
between 110 to 180 m above sea level. Climate is Tropical Savanna (Koppen 'Aw'). Annual
precipitation ranges from 1,100 to 1,600 mm. Mean annual air temperature is range from 26
to 28 oC.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability and runoff are slow.
Flooded by river water up to 50 cm for a period of 4 to 5 months during the rainy season.
Ground water, however, is below 2 m during the dry season.

Vegetation and Land Use: Most areas are under transplanted rice cultivation and some parts, in the
dry season, are used for upland crops such as mung bean, maize, tobacco.

Characterized Profile Features: Lom Sak series is a member of the fine-silty, mixed, superactive,
nonacid, isohyperthermic Fluvaquentic Endoaquepts. They are very deep soil and are
characterized by a brown to dark brown, very dark grayish brown, or very dark gray silt loam
or silty clay loam A horizon overlying a dark brown or brown or very dark grayish brown silty
clay loam or silty clay in the deeper B horizon. Mottles are yellowish and brownish along root
channels in the surface and brown or brownish in the subsoil. The reaction is medium acid to
neutral and tend to increase to neutral or mildly alkaline in the subsoil.

Typifying Pedon: Profile code no. is NC-47/116 (moist colours unless otherwise stated).

Location: Ban Nam Duk Klang, Amphoe Lom Sak Changwat Phetchabun.
Sheet Name: Ban Nam Duk Nua Sheet No.: 5242 II
Coordinate: Elevation: 140-160 m (MSL)
Relief: nearly level Slope: 0-1 %
Physiography: flood plain
Parent material: recent alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 50 cm Duration: 4-5 month Frequency: every year
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: paddy field
Described by: N. Chorphaka Date:
Revised by: Phusit Wiwatwongwana Date: 23 May, 2004

Horizon Depth (cm) Description

Ap 0-22 Brown to dark brown (7.5YR4/2) silty clay loam; few fine distinct strong
brown (7.5YR4/6) mottles; moderate fine and medium subangular blocky
structure; hard, friable, sticky, plastic; common fine and many very fine roots;
mildly alkaline (field pH 7.5); abrupt, smooth boundary.

BA 22-59 Brown (7.5YR5/2) silt loam; common fine distinct brown (7.5YR4/4) and few
fine distinct yellowish red (5YR5/8) mottles; moderate medium and coarse
subangular blocky structure; hard, friable, sticky, plastic; common very fine
and few fine roots; neutral (field pH 7.0); gradual, smooth boundary.
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Bw1 59-97 Brown (7.5YR5/2) silty clay loam; common fine distinct yellowish red
(5YR5/6) mottles; weak coarse angular blocky structure; friable, sticky,
plastic; few very fine roots; neutral (field pH 7.0); gradual, smooth boundary.

Bw2 97-132 Brown to dark brown (7.5YR4/2) silty clay loam; common fine distinct strong
brown (7.5YR4/6) mottles; weak coarse angular blocky structure; friable,
sticky, plastic; few very fine roots; neutral (field pH 7.0) gradual, smooth
boundary.

Bw3 132-156 Brown (7.5YR5/2) silty clay loam; many medium distinct strong brown
(7.5YR4/6) mottles; friable, sticky, plastic; mildly alkaline (field pH 7.5); clear,
smooth boundary.

Bw4 156-180+ Brown to dark brown (7.5YR4/2) silty clay loam; common fine distinct
yellowish red (5YR4/6) mottles; weak coarse angular blocky structure; firm,
sticky, plastic; mildly alkaline (field pH 7.5).

Type Location:

Lom Sak series was named for Amphoe Lom Sak, Changwat Phetchabun in which soils of
this series was first described.

Range of Profile Feature:

The A horizon ranges from 20 to 30 cm in thickness and may be clay in texture. The pH
values are 6.0 to 7.0 over 6.5 to 8.0. These soils have 10YR and 7.5YR hues throughout but
values of 3 to 4 and chromas of 1 to 2 in the surface and values of 3 to 5 and chromas of 2 to
3 in the subsoil. Their structure is moderate medium and coarse blocky. Few to common fine
to medium manganese nodules may occur in the subsurface and subsoils.

Similar Soil Series:

Ratchaburi series (Rb): has heavier textures. They are clay or heavy clay, especially in the
subsoil.

Mae Sai series (Ms): Developed on lower part of the levee and have argillic horizon.
Saraburi series (Sb): has heavier textures and color or dark yellowish brown or olive brown.

Principal Associated Soils:

These include Tha Phon and Ratchaburi series occupying similar positions on the alluvial
plain.
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ANALYSIS RESULTS  Profile code no.: NC-47/116

      (oven dry basis) Soil series: Lom Sak (La)

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

6-15209 0-22 Ap 6.3 54.6 39.1 0.8 0.3 0.2 0.4 4.6 sicl sicl 6.5 5.2 101.8 112

6-15210 22-59 BA 14.1 60.8 25.1 0.2 0.2 0.2 0.1 18.4 sil sil 6.6 5.0 5.7 41

6-15211 59-97 Bw1 7.1 63.5 29.4 0.2 0.3 0.7 0.5 5.4 sicl sicl 6.3 4.8 3.2 41

6-15212 97-132 Bw2 9.9 58.1 32.0 0.0 0.3 0.5 0.1 9.0 sicl sicl 6.9 6.3 18.5 50

6-15213 132-156 Bw3 2.7 58.2 39.1 0.0 0.1 0.2 0.4 2.0 sicl sicl 6.5 5.0 5.4 45

6-15214 156-180 Bw4 4.9 59.0 36.1 0.1 0.4 0.7 0.1 3.6 sicl sicl 6.5 4.6 14.8 47

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

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

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

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

0-22 7.2 2.41 24.70 5.60 0.10 1.10 31.50 11.90 43.40 35.1 89.8 90 73 0.61

22-59 5.1 0.73 15.20 4.10 0.10 0.60 20.00 6.50 26.50 21.1 84.1 95 75 0.32

59-97 6.3 0.55 17.30 4.40 0.10 0.60 22.40 8.50 30.90 24.7 84.0 91 72 0.29

97-132 5.3 1.00 18.70 4.50 0.10 0.60 23.90 7.30 31.20 26.5 82.8 90 77 0.32

132-156 6.0 0.59 19.80 5.20 0.10 0.60 25.70 7.50 33.20 26.6 68.0 97 77 0.27

156-180 6.9 0.86 22.50 6.00 0.10 0.70 29.30 7.20 36.50 31.1 86.1 94 80 0.35

Surveyor: N. Chorphaka
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Proposed by: F. R. Moormann et al.,
Revised by
1. N. Chorphaka, 1987
2. A. Potichan, 2004

LI SERIES Field Symbol: Li

Distribution: Occupies small to moderate extent in North and Central Highlands of Thailand.

Setting: Li soils are formed from residuum and colluvium from shale, phyllite and other equivalent
rocks. They occur on undulating to hilly topography. The range of slopes is from 4 to 35
percent. Elevation is from 180 m up to 400 m above sea level. The climate is Tropical
Savanna (Koppen 'Aw'). Average annual precipitation is from 1,100 to 1,500 mm. Mean
annual air temperature is around 27 oC.

Drainage, Permeability and Runoff: Well drained. Permeability is moderate and surface runoff is
medium to rapid. Ground water table is very deep and never reached during the course of survey.

Vegetation and Land Use: Mainly are Mixed Deciduous and Dry Evergreen forests. Parts are cleared
for upland crops and fruit trees such as corn, peanut, mungbean, citrus plantation etc.

Characteristic Profile Features: Li series is a member of the clayey-skeletal, mixed, semiactive,
isohyperthermic, shallow Ultic Haplustalfs. They are shallow soils to parent rock and characterized
by a dark reddish brown or dark brown loam or silt loam A horizon overlying a yellowish red or red
very gravelly clay loam, clay or silty clay argillic B horizon which in turn overlies weathering parent
rock fragments. The C or Cr horizon occurs at some depth within 50 cm of the surface (paralithic
contact). Reaction is moderately acid to neutral over strongly acid to slightly acid.

Typifying Pedon: Profile code no. is N-39/65 (moist colors unless otherwise states).

Location: Ban Pha Mu, Tambon Rong Kwang, Amphoe Rong, Kwang Changwat Phrae.
Sheet Name: Amphoe Rong Kwang Sheet No.: 5045 I
Coordinate: 420300 Elevation: 250 m (MSL)
Relief: rolling Slope: 12 %
Physiography: dissected erosion surface
Parent material: residuum and colluvium derived from shale, phyllite and other equivalent rocks
Drainage: well drained Permeability: moderate
Runoff: rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,095.5 mm Mean temp.: 26.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland crops such as corn, bean
Described by: P. Hemsrichart, N. Chorphaka and C. Jongpakdee Date: 19 April, 1979
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

Ap 0-11 Dark brown (7.5YR3/2) silty clay; moderate fine and medium granular
structure; hard, friable, sticky and plastic; few fine fragments of shale; neutral
(field pH 7.0); clear and smooth boundary.

BA 11-27 Brown to dark brown (7.5YR4/2-4) slightly gravelly silty clay; moderate fine
and medium subangular blocky structure; hard, friable, sticky and plastic; few
very fine, fine and medium roots; some fragments of weathered shale about
10% by volume; medium acid (field pH 6.0); gradual and smooth boundary.

Bt 27-36/57 Reddish brown (5YR4/3) very gravelly silty clay; moderate fine and medium
subangular blocky structure; firm, sticky, plastic; patchy thin cutans on ped
faces and in pores; few very fine roots; about 50% of fragments are shale
weathered; medium acid (field pH 6.0); clear and wavy boundary.

Cr 36/57+ Layer of weathered shale.
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Type Location:

Li series was named for Amphoe Li, Changwat Lamphun, in which soils of this series were first
described.

Range of Profile Features:

The thickness of an A horizon varies from 5 to 15 cm and has 5YR or 7.5YR hues, values of 3
or 4 and chromas of 2 to 4. This horizon may contain parent rock fragments, if it is, the gravelly
is used as an adjective for the textural class. Structure is weak to moderate blocky and/or
granular at the uppermost. Field pH value is from 5.5 to 7.5.

The argillic B horizon has 5YR or 2.5YR hues, values of 4 or 5 and chromas 3 to 8. In places,
dark red color may occur in this horizon. Structure is weak to moderate blocky. Coarse fraction
consists of shale, phyllite and quartz gravels. Field pH value varies from 5.0 to 6.5.

The C or Cr horizon occurs at some depth within 50 cm of the surface. This horizon consists of
parent rock fragments. Mottling may occur in the weathering zone.

Li soils may contain quartz gravels or fragments in the profile due to the quartz formed as vein
imbedding in the parent rocks mentioned above.

Similar Soil Series:

Muak Lek series (Ml): has the subsoil color in 10YR or 7.5YR hues and is in clayey-skeletal
particle size class.

Chiang Khan series (Ch): coarse fractions consist of iron-coated rock fragments (shale and
equivalent rocks) or so called “pseudo- laterite”.

Principal Associated Soils:

These include Ban Chong, Muak Lek, Wang Hai and Wang Saphung and Chiang Khan series.

ANALYSIS RESULTS  Profile code no.: N-39/65

      (oven dry basis) Soil series: Li (Li)

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

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

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

2-9896 0-11 Ap 9.2 50.0 40.8 2.2 2.2 2.0 1.2 1.6 sic sic 5.9 5.4 11.2 121

2-9897 11-27 BA 11.4 48.0 40.6 5.3 3.1 1.2 0.5 1.3 sic sgsic 5.8 4.6 2.0 65

2-9898 27-36/57 Bt 9.8 41.2 49.0 1.6 3.0 1.9 1.2 2.1 sic vgsic 5.4 4.4 2.0 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

0-11 4.4 3.81 19.10 5.40 0.30 0.20 25.00 9.70 34.70 29.3 71.8 85 72 0.37

11-27 3.4 2.01 9.90 4.00 0.10 0.20 14.20 13.00 27.20 22.0 54.2 65 52 0.19

27-36/57 3.6 1.18 8.30 4.70 0.10 0.30 13.40 11.40 24.80 18.6 38.0 72 54 0.17

Surveyor: P. Hemsrichart, N. Chorphaka and C. Jongpakdee Date: 19 April, 1979
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Proposed by: F.R. Moormann, 1967
Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

LOM KAO SERIES Field Symbol: Lk

Distribution: Moderate extent in valleys of the Central Highlands of Thailand.

Setting: Lom Kao soils are formed from alluvium and occur on level or nearly level low terraces.
Slopes are 2% or less. The climate is Tropical Savanna (Koppen `Aw'). The mean annual
precipitation ranges from 1,100 to 1,600 mm.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability and runoff are slow.
Flooded by impounded rainwater up to 30 to 50 cm for about 4 months during the rainy
season. Groundwater level falls below 1.5 m during the peak of the dry season. Permeability
and runoff are slow.

Vegetation and Land Use: Secondary dipterocarp forest, mostly cleared for transplanted rice.

Characteristic Profile Features: Lom Kao series is a member of the fine-loamy, mixed, semiactive
isohyperthermic Typic (Aquic) Paleustults. They are very deep soils and are characterized by
a dark brown to brown sandy loam or loam A horizon overlying a reddish brown or light
reddish brown in the upper B grading to pinkish gray or light brownish gray in the lower B,
sandy clay loam to sandy clay argillic B horizon. Mottles are brown in the surface and distinct
yellowish red and yellowish brown in the subsoil. The reaction is slightly to medium over
strongly to very strongly acid.

Typifying Pedon: Profile code no. is NC-47/16 (moist colors unless otherwise stated).

Location: 11.5 km south of Lom Sak, on west side of Lom Sak-Phetchabun road, Ban Dong
Khwang, Amphoe Lom Sak Changwat Phetchabun.

Sheet Name: Ban Tha Phon Sheet No.: 5242 III
Coordinate: 323473 Elevation: 150 m (MSL)
Relief: level to nearly level Slope: 1 %
Physiography: low terrace
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: secondary dipterocarp forest
Described by: Thamrong and J.D. Cowie Date: 15 June, 1968
Revised by: Phusit Wiwatwongwana Date: 23 May, 2004

Horizon Depth (cm) Description

A 0-10 Dark brown (7.5YR3/2) sandy loam; common fine faint brown mottles; weak
medium subangular blocky structure; slightly sticky, slightly plastic; friable; many
medium and fine roots; moderately acid (field pH 6.0); clear, smooth boundary.

Bw1 10-23 Reddish brown (5YR5/3) sandy loam; many medium distinct yellowish red
mottles; moderate medium and fine subangular blocky structure; slightly
sticky, slightly plastic; friable; common roots; very strongly acid (field pH 4.5);
clear, smooth boundary.

Bw2 23-42 Reddish brown (5YR5/3) loam; common medium distinct yellowish red
mottles; moderate medium and coarse subangular blocky structure; friable,
slightly sticky, slightly plastic; common fine and medium roots; very strongly
acid (field pH 4.5); abrupt, smooth boundary.
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Btg1 42-68 Light reddish brown (5YR6/3) clay loam; many medium distinct yellowish red
mottles; weak medium and coarse subangular blocky structure; friable,
sticky, plastic; patchy thin cutans along pores; few fine and medium roots;
very strongly acid (field pH 4.5); clear, smooth boundary.

Btg2 68-100+ Pinkish gray (5YR6/2) clay loam; few medium distinct yellowish red and
many fine prominent light red mottles; moderate medium subangular blocky
breaking to granular structure; sticky, friable, plastic; plastic; patchy thin
cutans along pores; few fine hard reddish and black iron and manganese
concretion; very strongly acid (field pH 4.5).

Remark: Concretions increase below 105 cm A light gray heavy clay occurs with many black
concretion and reddish mottles. The soil becomes harder and drier below 150 cm.
Concretions increase below 105 cm A pale grey heavy clay occurs with many blocky
concretion and reddish mottles. The soil becomes harder and drier below 150 cm.

Range of Profile Features:

The A horizon ranges from 10 to 20 cm in thickness and has hues of 7.5YR or 10YR, values
of 3 to 5, chromas of 2 to 3 in 10YR and 2 to 4 in 7.5YR. The structures is weak fine and
medium blocky. The field pH values range from 5.0 to 6.5.

The B horizon has hue of 5YR, values of 4 to 6, chromas of 3 to 4 and texture of loam in the
upper part. The color grades to 7.5YR and 5YR hues with values of 6 to 7 and chromas of 2 to 3
in the lower B horizon. The structure is moderate medium and coarse blocky. The field pH
values are 4.5 to 5.5. Some iron manganese nodules may occur in the deeper subsoil.

Similar Soil Series:

Wichian Buri series (Wb): shows lithologic discontinuity within 100 cm from the surface and
usually contains some lime concretions.

Roi Et series (Re): has a similar profile but browner in color (10 to 7.5YR hues) in the subsoil.

Principal Associated Soils:

These include Mae Rim series occupying higher positions. Wichian Buri and Na Chaleang
series occupying similar or slightly higher positions on low and middle terraces.
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ANALYSIS RESULTS  Profile code no.: NC-47/16

      (oven dry basis) Soil series: Lom Kao (Lk)

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-1098 0-10 A 53.3 34.7 12.0 sl sl 4.5 4.0 0.6 3.8 40

P-1099 10-23 Bw1 55.1 32.0 12.9 sl sl 5.2 3.9 0.3 2.0 22

P-1100 23-42 Bw2 49.7 34.8 15.5 scl l 5.3 3.7 0.4 1.6 16

P-1101 42-68 Btg1 40.9 30.5 28.6 cl cl 5.5 3.9 0.7 1.9 25

P-1102 68-100+ Btg2 36.0 29.5 34.5 cl cl 5.8 3.8 0.7 1.4 19

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 70.0 0.74 0.07 1.91 0.85 0.06 0.26 3.08 5.47 8.55 4.9 40.8 63 36 0.07

10-23 7.6 0.37 0.01 0.96 0.85 0.02 0.22 2.05 3.41 5.46 3.9 30.2 53 38 0.01

23-42 4.4 0.21 0.01 0.32 0.75 0.02 0.31 1.40 4.18 5.58 4.5 29.0 31 25 0.00

42-68 6.3 0.22 0.02 0.43 0.33 0.02 0.64 1.42 8.37 9.79 9.2 32.2 15 15 0.01

68-100+ 5.8 0.13 0.04 0.64 0.86 0.03 0.83 2.36 9.93 12.29 11.0 31.9 21 19 0.01

Surveyor: Thamrong and J.D. Cowie Date: 15 June, 1968
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Proposed by: F. R. Moormann, 1967
Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

LAM NARAI SERIES Field Symbol: Ln

Distribution: Occupies moderate extent in the Central Highlands.

Setting: Lam Narai soils are formed from mixed predominantly basic rocks (basalt, limestone and
andesite) and occur on undulating to rolling dissected lava flows and erosion surfaces. Slopes
range from 3 to 6%. Elevation varies from 50 to 160 m above sea level. The climate is Tropical
Savanna (Koppen 'Aw'). Mean annual precipitation ranges from 1,100 to 1,600 mm.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate and
runoff is estimated to be medium. Ground water table is below 1.5 m.

Vegetation and Land Use: Natural forests are mixed deciduous or dry evergreen. These soils are
mainly used for the cultivation of upland crops, e.g. corn, cotton, sorghum and beans.

Characteristic Profile Features: Lam Narai series is a member of the fine, smectitic,
isohyperthermic Vertic Haplustolls. They are moderately deep soils to a layer of lime
concretions that may occur between 50 and 80 cm below which weathered parent rocks are
found. They are characterized by a dark brown or dark reddish brown clay loam or clay A
horizon overlying a dark reddish brown, reddish brown or dusky red silty clay or clay weakly
developed B horizon. Lime nodules are few in the surface and become many in the subsoil.
The reaction is neutral to moderately alkaline.

Typifying Pedon: Profile code no. is C-3/26 (Type Location) (moist colors unless otherwise stated).

Location: Tambon Lam Narai, Amphoe Chai Badan Changwat Lop Buri
Sheet Name: Amphoe Chai Badan Sheet No.: 5239 III
Coordinate: - Elevation: 50 m (MSL)
Relief: gently undulating Slope: 2 %
Physiography: dissected lava flows and erosion surfaces
Parent material: material: resdiuum and colluvium derived from basalt, limestone, calcareous

sandstone and andesite
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >1.5 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,211.9 mm Mean temp.: 25.6 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: maize
Described by: Vichit Thunduan Date: 28 November, 1980
Revised by: Phusit Wiwatwongwana Date: 23 May, 2004

Horizon Depth (cm) Description

Ap 0-29 Dark brown (7.5YR3/2) clay; moderate medium subangular blocky structure;
slightly firm, sticky, plastic; few fine (Ф+ 2 mm) lime concretions; common
very fine and fine roots; moderately alkaline (field pH 8.0); clear, smooth
boundary.

Bw1 29-49 Dark reddish brown (5YR3/4) clay; moderate medium subangular blocky
structure; friable, sticky, plastic; few fine (Ф+ 2 mm) lime concretions; few
very fine roots; moderately alkaline (field pH 8.0); gradual, wavy boundary.

Bw2 49-82 Reddish brown (5YR4/4) clay; moderate medium subangular blocky
structure; slightly firm, sticky, plastic; shiny faces that may be patchy thin
cutans or pressure faces; few fine (Ф+ 2 mm) lime concretion and very few
fine angular rock fragments; few very fine roots; moderately alkaline (field pH
8.0); abrupt, wavy boundary.
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Ck 82-150+ Layer of weathered rock (basalt) contain more than 80% lime concretions
and some basalt fragments (Ф+ 2 mm); moderately alkaline (field pH 8.0).

Range of Profile Features:

The A horizon ranges from 10 to 30 cm in thickness and has hues of 7.5YR and 5YR, values of
2 to 3, chromas of 2 in 7.5YR hues and 2 to 3 in 5YR hues. The field pH values are 7 to 8.

The B horizon has hues of 5YR and 2.5YR, values are 3 to 5 and chromas of 2 to 6 in 5YR and
4 in 2.5YR. The field pH values are 8 or more.

Structure is granular in the uppermost layers and moderate medium blocky in the lower A
horizon and weak to strong, fine to coarse blocky in the subsoil. These soils may crack and
show some pressure faces.

Similar Soil Series:

Chatturat series (Ct): consistence hard to very hard when dry, parent material is calcareous
siltstone or shale which is reddish purple in colour.

Principal Associated Soils:

Lam Narai series are associated with Chai Badan, Samo Thod and Buri Ram series on
dissected lava flows and erosion surfaces.

Remarks:

Although clay coatings were originally recognized in the field, thin section studies failed to prove
their existence, Consequently the B horizon is thought to be cambic and the soil is tentatively
classed as Calciustepts.

ANALYSIS RESULTS  Profile code no.: C-3/26

      (oven dry basis) Soil series: Lam Narai (Ln)

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-1 0-29 Ap 12.0 36.0 52.0 c c 7.8 6.6 8.1 24.0 254

Pb-2 29-49 Bw1 11.0 36.0 53.0 c c 7.2 6.1 4.8 9.9 166

Pb-3 49-82 Bw2 13.0 29.0 58.0 c c 7.3 6.0 4.5 10.8 181

Pb-4 82-150+ Ck 29.0 38.5 32.5 cl 8.0 6.7 50.0 38.0 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

0-29 9.2 1.47 73.60 4.10 0.70 0.40 78.80 6.50 85.30 84.0 161.5 94 92 0.18

29-49 9.0 0.71 66.60 3.60 0.40 0.30 70.90 9.00 79.90 84.1 158.7 84 89 0.16

49-82 9.1 0.61 65.50 3.30 0.50 0.40 69.70 9.30 79.00 79.6 137.2 88 88 0.17

82-150+ 5.4 0.32 50.50 1.40 0.25 0.30 52.45 1.90 54.35 38.0 116.9 100 97 0.13

Surveyor: Vichit Thunduan Date: 28 November, 1980
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Proposed by:
F.R. Moormann et al., 1963

Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

LAMPANG SERIES Field Symbol: Lp

Distribution: Occupies moderate extent in the north of Thailand.

Setting: Lampang soils are formed from old alluvium and occur on the low terrace and valley flats.
Relief is level to nearly level with the slopes range from 1 to 2 percent. Elevation above sea
level is from 160 m up to 300 m. The climate is Tropical Savanna (Koppen 'Aw'). Average
annual precipitation is from 1,100 to 1,800 mm. Mean annual air temperature is around 27 oC.

Drainage, Permeability and Runoff: Poorly drained. Permeability is moderate over slow. Runoff is
slow. They are flooded by impounded rain water. Ground water table falls below 2 m during
the peak of the dry season.

Vegetation and Land Use: Used for transplanting rice in the wet season and for some upland crops
in the dry season under irrigation.

Characteristic Profile Features: Lampang series is a member of the fine-silty, mixed, semiactive,
isohyperthermic Typic (Aeric) Endoaqualfs. They are very deep soils and characterized by a
pinkish gray, grayish brown or pale brown silt loam, loam or silty clay loam A (Apg) horizon
overlying a pinkish gray or light gray silty clay loam or clay loam grading to clay argillic B
horizon. They are mottled throughout the profile with common to many strong brown,
yellowish brown and/or reddish yellow mottles. Reaction is moderately acid to strong acid
over strong acid to very strongly acid.

Typifying Pedon: Profile code no. is N-39/5, (moist colors unless otherwise stated).

Location: About 500 m south-east of Ban Nong Ha, Amphoe Muang Changwat Phrae.
Sheet Name: Changwat Phrae Sheet No.: 5045 III
Coordinate: 300180 Elevation: 171 m (MSL)
Relief: nearly level Slope: 1-2 %
Physiography: low terrace
Parent material: old alluvium
Drainage: poorly drained Permeability: moderate over slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 20-30 cm Duration: 3-4 month Frequency: every year
Annual rainfall: 1,095.5 mm Mean temp.: 26.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: transplanting rice in wet season and upland crops in dry season
Described by: Staff of soil correlator and Ritkachon Date: 5 May, 1972
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

Apg 0-12 Pinkish gray (7.5YR6/2) silt loam; common fine distinct strong brown
(7.5YR5/6) mottles along old root channels; weak coarse subangular blocky
structure; firm, sticky and plastic; many fine roots; strongly acid (field pH
5.5); clear and smooth boundary.

ABg 12-24 Pinkish gray (7.5YR7/2) silt loam,; common fine distinct strong brown
(7.5YR5/6) mottles along old root channels; weak coarse subangular blocky
structure; firm, sticky and plastic; many fine roots; strongly acid (field pH
5.5); clear and smooth boundary.

Btg1 24-71 Pinkish gray (7.5YR7/2) silt loam; many fine to medium and common coarse
distinct strong brown (7.5YR5/6) and yellowish red (5YR5/8) mottles;
moderate medium and coarse subangular blocky structure; firm, sticky and
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plastic; continuous thick clay coatings in pores; in places patchy moderately
thick clay coating on ped faces; few fine roots; very strongly acid (field pH
4.5); gradual and smooth boundary.

Btg2 71-90 Pinkish gray (7.5YR7/2) silt loam; fine to medium distinct strong brown
(7.5YR5/6) and few medium prominent red (2.5YR4/8) mottles; moderate
medium and coarse subangular blocky structure; firm, sticky and plastic;
continuous thick clay coatings in pores, patchy moderately thick clay
coatings on ped faces; very strongly acid (field ph 4.5); gradual and smooth
boundary.

Btg3 90-120+ Pinkish gray (7.5YR7/2) silty clay loam; common fine distinct yellowish red
(5YR5/8) mottles; moderate medium and coarse subangular blocky
structure; friable, sticky and plastic; continuous thin clay coatings in pores;
very strongly acid (field pH 4.5).

Type Location:

The Lampang series was named for Changwat Lampang in which of this series were first
described. At the beginning of establishment, the concept of Lampang series was very broad.
Therefore, the present concept has been adjusted to narrower ranges of properties.

Range of Profile Features:

The thickness of an A horizon varies from 10 to 25 cm and has 10YR or 7.5YR hues, values of
5 to 7 and chromas of 2 or less. Structure is weak to moderate fine to coarse blocky. Field pH
values very from 5.5 to 6.5.

The argillic B horizon has 7.5YR or 10YR hues, values of 6 to 7 and chromas of 2 or less.
Structure is weak to moderate and medium to coarse blocky. In places these soils may contain
plinthite,some ironstone nodules or soft and/or slightly hard iron-manganese nodules in lowered
B horizon. Field pH values are from 4.5 to 5.5.

Similar Soil Series:

Roi Et series (Re): contain less silt fraction and is the Aeric Kandiaquults.
Mae Sai series (Ms): has browner color and higher pH values in the subsoil (7.0 to 8.0).
Hin Kong series (Hk): has a similar profile but browner color in the top of subsoil and in the

Typic Paleaquults.
Si Thep series (Sri): lower base saturation and is in the Plinthic Paleaquults.

Principal Associated Soils:

These include Chiang Rai, Roi Et, Phan series.
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ANALYSIS RESULTS  Profile code no.: N-39/5

      (oven dry basis) Soil series: Lampang (Lp)

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-602 0-12 Apg 26.0 62.0 12.0 sil sil 5.1 4.2 0.3 6.2 47

Pc-603 12-24 ABg 24.5 63.0 12.5 sil sil 5.5 4.4 - 3.4 21

Pc-604 24-71 Btg1 20.5 58.5 21.0 sil sil 5.4 3.8 - 1.7 27

Pc-605 71-90 Btg2 17.0 57.0 26.0 sil sil 5.5 3.8 - 2.3 27

Pc-606 90-120+ Btg3 14.5 54.5 31.0 sicl sicl 5.5 3.9 0.3 1.6 38

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

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

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

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

0-12 1.6 1.20 2.30 0.60 0.10 0.20 3.20 4.10 7.30 6.0 50.0 53 44 0.08

12-24 1.0 0.68 2.10 0.60 0.10 0.10 2.90 4.50 7.40 6.5 52.0 45 39 0.05

24-71 2.6 0.11 0.80 0.90 0.10 0.10 1.90 5.30 7.20 6.9 32.9 28 26 0.03

71-90 3.5 0.39 1.30 1.40 0.10 0.10 2.90 5.00 7.90 6.8 26.2 43 37 0.03

90-120+ 3.3 0.83 2.20 2.30 0.10 0.10 4.70 5.20 9.90 8.6 27.7 55 47 0.03

Surveyor: Staff of correlator and Ritkachon Date: 5 May, 1972
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Proposed by: C. Changprai, 1968
Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

LAM SONTHI SERIES Field Symbol: Ls

Distribution: Occupies small extent in the Central Highlands, mainly in the southern part of the Pa
Sak valley and in Amphoe Pak Chong.

Setting: Lam Sonthi soils are formed from alluvium and occur on coalescing alluvial fans. Relief is
nearly level to gently undulating. Slopes range from 1 to 3%. Climate is Tropical Savanna
(Koppen 'Aw'). Annual precipitation ranges from 1,100 to 1,400 mm.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is moderate and runoff is
medium.

Vegetation and Land Use: Thorny shrubs and low open dipterocarp forest used mainly for poor
natural pasture.

Characteristic Profile Features: Lam Sonthi series is a member of the fine, mixed, active,
isohyperthermic Oxyaquic (Ultic) Haplustalfs. They are deep, medium to slightly acid over
neutral to mildly alkaline soils. They are characterized by a very dark grayish brown to dark
brown loam or clay loam A horizon, overlying a brown to dark brown clay loam or clay argillic
B horizon. Color becomes grayish brown in the deeper B horizon which in turn overlies a
grayish brown clay C horizon. Yellowish red and red mottles, secondary lime concretions
and iron/manganese nodules occur in the deeper subsoil.

Typifying Pedon: Profile code no. is NE-S-20/28 (moist colors unless otherwise stated).

Location: Ban Kaeng Hip, Amphoe Pak Chong Changwat Nakhon Ratchasima.
Sheet Name: Ban Sap Noi Sheet No.: 5355 III
Coordinate: 731301 Elevation: 300 m (MSL)
Relief: nearly level to gently undulating Slope: 1-3 %
Physiography: coalescing alluvial fans
Parent material: alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,070.5 mm Mean temp.: 26.7 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: Thorny shrubs
Described by: Chaleao and Thamnoon Date: 23 July, 1970
Revised by: Phusit Wiwatwongwana Date: 23 May, 2004

Horizon Depth (cm) Description
A 0-10 Brown (10YR4/3) clay loam; weak coarse subangular blocky structure; firm,

slightly sticky, slightly plastic; common fine roots; moderately acid (field pH
6.0); clear, smooth boundary.

Bt1 10-35 Dark yellowish brown to yellowish brown (10YR4-5/4) clay; many medium
prominent mottles of red (2.5YR4/6); moderate medium subangular blocky
breaking to moderate fine subangular blocky structure; friable, sticky, plastic;
patchy thin clay coatings on ped faces; few fine and common medium roots;
strongly acid (field pH 5.5); gradual, smooth boundary.

Bt2 35-72 Brown (10YR5/3) clay; many medium prominent mottles of red (2.5YR4/6);
weak coarse subangular blocky breaking to moderate medium and fine
subangular blocky structure; hard, firm, slightly sticky, slightly; plastic;
common pressure faces; few fine and medium roots; moderately acid (field
pH 6.0); clear, smooth boundary.
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C 72-110+ Very dark grayish brown to dark grayish brown (10YR3-4/2) clay; weak
coarse subangular blocky breaking to fine and medium subangular blocky
structure; slightly sticky, slightly plastic; common lime concretions;
moderately alkaline (field pH 8.0).

Type Location:

Close to Lam Sonthi river, Moo Bhan Klam Mao Chan, Amphoe Chai Badan, Changwat Lop
Buri. AMS Series L 708, Map no. is 5257 II, coordinates 540998).

Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR hue, values of 3 or 4 and chromas of 2
through 4. Structure is weak coarse to medium and few fine mottles may occur as coatings
along root channels and pores. Field pH values range from 5.5 to 6.5.

The B horizon has its lower boundary between 80 cm and 1 m from the soil surface. Colors are
in 10YR and 7.5YR hues with values of 4 and 5 and chromas of 2 through 4. Structure is
moderate medium and coarse blocky. Field pH values from 6.5 to 8.0.

The C horizon has massive or weak structure, 10YR hue, values of 4 through 6 and chromas of
2 or 1. Field pH values range from 7.0 to 8.0. This horizon may be a lithological discontinuity.

Similar Soil Series:

Dong Yang En series (Don): is better drained, mottle are only found in the deeper subsoil and
fine-silty family.

Principal Associated Soils:

These include Na Chaleang and Lom Kao series on coalescing alluvial fans.

ANALYSIS RESULTS  Profile code no.: NE-S-20/28

      (oven dry basis) Soil series: Lam Sonthi (Ls)

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-1266 0-10 A 43.0 30.0 27.0 cl cl 5.8 4.5 0.9 2.8 232

Pa-1267 10-35 Bt1 29.0 26.0 45.0 c c 5.6 3.9 1.0 2.9 193

Pa-1268 35-72 Bt2 15.0 20.0 65.0 c c 6.1 4.2 1.2 2.6 152

Pa-1269 72-110+ C 12.0 29.0 59.0 c c 8.0 6.8 2.5 4.1 244

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 1.3 1.20 3.60 2.20 0.60 0.30 6.70 7.70 14.40 12.4 45.9 54 47 0.03

10-35 2.8 0.57 3.90 2.60 0.50 0.60 7.60 11.50 19.10 17.6 39.1 43 40 0.02

35-72 3.3 0.18 7.20 5.90 0.40 1.90 15.40 12.20 27.60 27.9 42.9 55 56 0.02

72-110+ 4.7 0.20 18.10 8.20 0.70 2.80 29.80 2.30 32.10 28.0 47.5 100 93 0.14

Surveyor: Chaleao and Thamnoon Date: 23 July, 1970
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Proposed by:
F.R. Moormann et al., 1962

Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

MAE RIM SERIES Field Symbol: Mr

Distribution: Occupies moderate extent in the North and small extent in the Central Highlands.

Setting: Mae Rim soils are formed on old gravelly and cobbly alluvium on the undulating to hilly relief
of the dissected older terraces and alluvial fans. Slopes range from 3 to 35%. The climate is
Tropical Savanna (Koppen `Aw'). The average annual precipitation range from 1,100 to
1,800 mm.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate.Runoff
is slow to rapid.

Vegetation and Land Use: The soils are mainly covered by poor Dipterocarp forest with bunch
grasses. They are sometimes used as a source of road building materials.

Characteristic Profile Features: Mae Rim series is a member of the loamy-skeletal, mixed,
isohyperthermic Typic (Kandic) Paleustuults. They are gravelly and cobbly soils. Gravels and
cobbles occur within 50 cm of the soil surface. They are characterized by a brownish
(gravelly) loamy sand or sandy loam A horizon, overlying a yellowish red or reddish yellow
gravelly or very gravelly clay loam or clay (in deeper layers) argillic B horizon. Reaction in
the solum ranges from slightly acid to very strongly acid, decreasing with depth.

Typifying Pedon: Profile code no. is N-35/28 (moist colours unless otherwise stated).

Location: Amphoe Mae Taeng Changwat Chiang Mai.
Sheet Name: Amphoe Mae Taeng Sheet No.: 4747 II
Coordinate: - Elevation: -
Relief: undulating Slope: 8-9 %
Physiography: disssected older terraces or alluvial fans?
Parent material: old gravelly and cobbly alluvium
Drainage: well drained Permeability: moderate
Runoff: moderate to rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,183.5 mm Mean temp.: 25.4 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Other: cobbles are scattered on the soil surface.
Described by: - Date: 5 September, 1969
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

A 0-12 Very dark grayish brown (10YR3/2); sandy loam; weak fine subangular blocky
structure; very friable, nonsticky and slightly plastic; many very fine and fine, few
medium roots; neutral (field pH 7.0); abrupt and smooth boundary.

B 12-25 Light yellowish brown (10YR6/4); sandy loam with 2-15% gravel content;
weak fine subangular blocky structure; very friable, sticky and slightly plastic;
some spots of humus illuviation; common fine, very fine and few medium
roots; moderately acid (field pH 6.0); clear and wavy boundary.

Bt1 25-43 Light yellowish brown to pink (10YR6/4-7.5YR7/4); sandy clay loam with 2-
15% gravel content; very weak fine and medium subangular blocky
structure; friable, slightly sticky and slightly plastic; patchy thin cutans on ped
faces and thin continuous cutans in pores; few fine and medium roots;
strongly acid (field pH 5.5); gradual and smooth boundary.
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Bt2 43-91 Yellowish red (5YR5/8); clay with 35-50% gravel; moderate medium and
coarse subangular blocky structure; friable to slightly firm, sticky and plastic;
continuous thick cutans, mainly in pores and broken moderately thick cutans
on ped faces; common fine and medium, few coarse roots; moderately acid
(field pH 6.0); clear and smooth boundary.

Bt3 91-147+ Reddish yellow (5YR6/6) clay with 35-50% gravel and few weathered
rounded cobbles, common fine red (2.5YR4/8), brownish yellow (10YR6/8)
and gray (10YR6/1) mottles; moderate medium and coarse subangular
blocky structure; firm, sticky and plastic; broken moderately thick cutans on
ped faces and in pores; few fine and medium roots; moderately acid (field pH
6.0).

Type Location:

Mae Rim series was named for Amphoe Mae Rim, Changwat Chiang Mai.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR or 7.5YR hues, values of 3 though 6 and
chromas of 2 through 4. Structure is weak, fine blocky and pH values range from 5.5 to 7.0.

The B horizon has hues of 7.5YR, values of 6 though 4 chromas of 6 or 8. Structure is
moderate, medium to coarse blocky. The B horizon is argillic showing evidence of illuviation in
the form of cutans on ped faces and in pores. Values of pH range from 4.5 to 6.0. Gravels and
cobbles are mainly composed of sandstone, quartite and quartz.

Similar Soil Series:

Tha Yang series (Ty): soil derived from residuum on hill slopes with a layer of angular rock
fragments occurring within 50 cm of the surface.

Yala series (Ya): formed on old gravelly and cobbly alluvium but has an udic moisture regime
(Typic Kandiudults).

Nam Chum series (Ncu): is in clayey-skeletal family and clay loam or clay in the deeper
subsoil and higher pH value in the subsoil.

Principal Associated Soils:

These include Lat Ya and Tha Yang series on hills and footslopes and Mae Taeng, Korat and
San Pa Tong series on adjacent terraces.
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ANALYSIS RESULTS  Profile code no.: N-35/28

      (oven dry basis) Soil series: Mae Rim (Mr)

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-1447 0-12 A 69.1 15.4 15.5 sl sl 5.8 5.1 36.6 94

P-1448 12-25 B 68.4 21.1 10.5 sl sgsl 5.4 4.0 35.7 45

P-1449 25-43 Bt1 59.3 17.7 23.0 scl sgscl 5.3 3.9 3.5 45

P-1450 43-91 Bt2 41.1 18.4 40.5 c vgc 5.1 3.9 4.3 80

P-1451 91-147+ Bt3 39.4 19.6 41.0 c vgc 5.1 3.9 3.5 69

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

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

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

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

0-12 1.0 0.94 0.11 3.30 0.80 0.20 0.10 4.40 4.40 8.80 6.2 40.0 71 50 0

12-25 0.5 0.24 0.04 0.50 0.20 0.10 0.10 0.90 2.80 3.70 2.1 20.0 43 24 0

25-43 1.0 0.09 0.02 0.40 0.10 0.40 0.10 1.00 2.40 3.40 2.6 11.3 38 29 0

43-91 1.5 0.16 0.03 0.70 0.60 0.20 0.10 1.60 6.70 8.30 8.9 22.0 18 19 0

91-147+ 2.0 0.15 0.03 1.40 0.50 0.20 0.10 2.20 5.70 7.90 7.2 17.6 31 28 0

Surveyor: Date: 5 September, 1969
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Proposed by:
T. Charasaiya and J.D. Cowie, 1969

Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

MAE SAI SERIES Field Symbol: Ms

Distribution: Moderate extent in the North and Central Highlands.

Setting: Mae Sai soils are formed from breach deposits on semi-recent terraces and lower part of
natural levees. Relief is level or nearly level with common termite mounds. The climate is
Tropical Savanna (Koppen `Aw'). The average annual precipitation ranges from 1,100 to
2,000 mm.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability and surface runoff are
slow. Soils are usually flooded by impounded rainwater during the wet season but dry out
deeply in the dry season. Flooding depth rarely exceeds 30 cm.

Vegetation and Land Use: The soils are mainly used for transplanted rice cultivation with some areas
under irrigated crops such as groundnuts, tobacco and soybeans during the dry season.

Characteristic Profile Features: Mae Sai series is a member of the fine-silty, mixed, semiactive,
isohyperthermic Aeric Endoaqualfs. They are very deep soils and characterized by a dark
gray or dark grayish brown silt loam or silty clay loam A horizon, overlying a grayish brown to
brown silty clay loam grading to gray silty clay or clay argillic B horizon with distinct strong
brown and yellowish brown mottles occurring throughout. Reaction is moderately acid to
alkaline, increasing with depth.

Typifying Pedon: Profile code no. is N-39/66 (moist color unless otherwise stated).

Location: At km17 on Phrae-Rong Kwang road, Ban Mae Khummee, Tambon Mae Khummee,
Amphoe Rong Kwang, Changwat Phrae.

Sheet Name: Amphoe Rong Kwang Sheet No.: 5045 I
Coordinate: - Elevation: 160-180 m (MSL)
Relief: level to nearly level Slope: 0-1%
Physiography: semi-recent terraces
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,095.5 mm Mean temp.: 26.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: paddy rice, in dry seasons, tomato, soybean, tobacco in dry season
under irrigation
Described by: P. Hemsrichart, N. Chorphaka and C. Jongpakdee Date: 20 April, 1979
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

Ap 0-17 Grayish brown (10YR5/2) silty clay loam; common fine distinct mottles of
yellowish red (5YR5/6) along root zone; moderate medium and coarse
subangular blocky structure; hard, friable, sticky and plastic; many very fine
roots; slightly acid (field pH 6.5); clear and smooth boundary.

Btg1 17-49 Brown (7.5YR5/2) silty clay loam; common fine and medium distinct mottles
of yellowish brown (10YR5/4); strong coarse prismatic breaking into
moderate medium and coarse subangular blocky structure; hark, firm, sticky
and plastic; broken moderately thick cutans on ped faces and in pores; few
very fine roots; common fine soft manganese oxide nodules; moderately
alkaline (field pH 8.0); gradual and smooth boundary.
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Btg2 49-94 Brown (7.5YR5/4) coated by brown (7.5YR5/2) silty clay loam; strong
medium and coarse subangular blocky structure; firm, sticky and plastic;
continuous thick cutans on ped faces and in pores; few very fine and fine
roots; common fine black spots of Mn02; slightly alkaline (field pH 7.5);
gradual and smooth boundary.

Btg3 94-134 Brown (7.5YR5/4) coated by reddish gray (5YR6/2) silty clay loam; moderate
medium and coarse prismatic breaking into strong medium and coarse
subangular blocky structure; firm, sticky and plastic; continuous thick cutans
on ped faces and in pores; few very fine roots; common fine black spots of
Mn02; slightly alkaline (field pH 7.5); gradual and smooth boundary.

Btg4 134-180+ Brown (7.5YR5/4) coated by reddish gray (5YR5/2) silty clay; common fine
to medium prominent red (2.5YR5/8), few fine distinct dark yellowish brown
(10YR4/8) and common fine distinct yellowish red (5YR5/6) mottles; strong
medium and coarse subangular blocky structure; firm; very sticky and
plastic; continuous thick cutans on ped faces and pores; few very fine roots;
common fine black spots of Mn02; few fine and medium brick fragments;
slightly alkaline (field pH 7.5).

Type Location:

Mae Sai series was named for Amphoe Mae Sai, Changwat Chiang Rai near Ban Wiang Hom
where this soil was first found and described.

Range of Profile Features:

The A horizon is from 10 to 30 cm thick and has 10YR hues or 7.5YR values of 4 through 6 and
chromas of 1 or 2 with loam, silt loam, or silty clay loam textures. The structure of the A horizon
is weak to moderate fine and medium blocky and pH values range from 5.5 to 6.5.

The argillic B horizon has silty clay loam grading to silty clay textures in the lower B horizon.
However, lighter texture like silt loam, sandy loam or loamy sand may occur in the lower
horizons especially in the areas contigous to the levees or the thiner deposition of finer
materials. Soil color is hue of 10YR, or 7.5YR value of 4 or 5 and chromas of 2 to 4 in the upper
B horizon and has the lower chroma of 2 or less in the deeper subsoil. Structure is moderate
medium to coarse blocky. Iron-Manganese nodules are commonly found in the deeper subsoil.
The pH values range from 6.5 to 8.0.

Fine mica flakes are common throughout the profile.

Similar Soils Series:

Hang Dong series (Hd): predominantly gray color in the B horizon (chromas 1), poorly drained
and heavier texture.

Nakhon Pathom series (Np): has a dark grayish brown matrix color in the B horizon and
heavier texture.

Mae Tha series (Mta): has a similar profile but redder color in the argillic B horizon (hues of
5YR).

Principal Associated Soils:

These include Hang Dong and Kamphaeng Phet series. Kamphaeng Phet series are generally
found on higher topographical sites. Hang Dong occupy lower positions.
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ANALYSIS RESULTS  Profile code no.: N-39/66

      (oven dry basis) Soil series: Mae Sai (Ms)

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

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

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

2-9899 0-17 Ap 1.0 63.3 35.7 0.3 0.0 0.0 0.3 0.4 sicl sicl 6.5 5.2 9.8 43

2-9900 17-49 Bt1 6.6 60.1 33.3 0.6 0.7 1.6 2.7 1.0 sicl sicl 6.5 6.1 4.8 60

2-9901 49-94 Bt2 7.5 59.3 33.2 0.3 0.7 2.0 2.8 1.4 sicl sicl 6.4 5.5 4.6 46

2-9902 94-134 Bt3 8.5 53.2 38.3 0.0 0.4 2.6 3.3 2.2 sicl sicl 6.1 5.4 7.2 49

2-9903 134-180 Bt4 6.4 48.7 44.9 0.2 0.2 1.3 2.6 2.1 sic sic 6.1 5.3 5.1 55

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 3.9 1.04 15.30 4.90 0.10 0.30 20.60 6.30 26.90 22.0 61.6 94 77 0.27

17-49 2.3 0.93 11.20 2.30 0.10 0.40 14.00 3.10 17.10 13.9 41.7 100 82 0.33

49-94 2.6 0.50 9.20 3.00 0.10 0.50 12.80 4.70 17.50 13.3 40.1 96 73 0.30

94-134 4.4 0.66 8.50 4.20 0.10 0.60 13.40 5.20 18.60 14.3 37.3 94 72 0.29

134-180 2.4 0.38 6.40 5.80 0.10 0.70 13.00 2.40 15.40 13.3 29.6 98 84 0.29

Surveyor: P. Hemsrichart, N. Chorphaka and C. Jongpakdee Date: 20 April, 1979
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Proposed by: R.L. Pendleton, 1953
Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

MAE TAENG SERIES Field Symbol: Mt

Distribution: Occupies small to moderate extent in Northern Thailand.

Setting: Mae Taeng soils are formed from old alluvium on the undulating to hilly terrains of the high
terraces. Slopes range from 3 to 35%. The climate is Tropical Savanna (Koppen 'Aw'). The
average annual precipitation ranges from 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate. Runoff
is slow to rapid.

Vegetation and Land Use: The soils are mainly covered with mixed deciduous and secondary
dipterocarp forest. Many areas have been cleared for upland crops and fruit trees such as
upland rice, maize, sugarcane, ground nut, longan, lychee etc.

Characteristic Profile Features: Mae Taeng series is a member of fine, kaolinitic, isohyperthermic
Rhodic Kandiustults. They are very deep soils and characterized by a dark brown or dark
reddish brown sandy loam or sandy clay loam A horizon overlying a reddish brown and red
clay kandic B horizon which contains a discernible sand fraction. Reaction is slightly to very
strongly acid, decreasing with depth.

Typifying Pedon: Chiang Mai Profile code no. is N-35/139 (moist colour unless otherwise stated).

Location: Approximately 43.2 km north of Chiang Mai, along Chiang Mai-Fang highway, Ban Nong
Bua, Amphoe Mae Taeng Changwat Chiang Mai.

Sheet Name: Amphoe Mae Taeng Sheet No.: 4747 II
Coordinate: 945169 Elevation: 400 m (MSL)
Relief: undulating Slope: 5-6 %
Physiography: dissected old terraces or alluvial fans
Parent material: old alluvium
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >3 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,183.5 mm Mean temp.: 25.4 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: P.Hemsrichart, N.Chawpaka, T.Verrasilp and K.Saifuk Date: 16 April, 1980
Revised by: Aniruth Potichan Date: 24 May, 2004

Horizon Depth (cm) Description

A 0-12 Dark brown (7.5YR3/4) sandy loam; moderate fine and medium subangular
blocky structure; slightly hard, friable, slightly sticky and slightly plastic; many
very fine roots; common charcoal pieces; medium acid (field pH 6.0); abrupt
and smooth boundary.

Bt1 12-19 Reddish brown (2.5YR4/4) sandy clay loam; weak fine and medium
subangular blocky structure; very hard, firm, sticky and slightly plastic;
patchy thin clay coatings on ped faces and in pores; common very fine and
few medium roots; common rounded ironstone nodules and common fine
Fe/Mn nodules; very strongly acid (field pH 4.5); clear and smooth boundary.

Bt2 19-40 Dark reddish brown (2.5YR3/4) clay; moderate coarse prismatic breaking to
moderate medium and coarse subangular blocky structure; hard, friable,
sticky and slightly plastic; broken moderately thick clay coatings on ped
faces and in pores; common very fine and medium roots; common rounded
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iron stone nodules and fine Fe/Mn nodules and 4.5 cm termite hole; very
strongly acid (field pH 4.5); clear and smooth boundary.

Bt3 40-100 Dark red (2.5YR3/6) clay; strong medium and coarse subangular blocky
structure; hard, friable, sticky and slightly plastic; broken moderately thick
clay coatings on ped faces and in pores; common very fine, few fine and
medium roots; common fine Fe/Mn nodules; very strongly acid (field pH 4.5);
diffuse and smooth boundary.

Bt4 100-145 Dark red (2.5YR3/6) clay; strong medium and coarse subangular blocky
structure; hard, friable, sticky and slightly plastic; broken moderately thick
clay coatings on ped faces and in pores; few very fine and fine roots;
common fine Fe/Mn nodules; very strongly acid (field pH 4.5); gradual and
smooth boundary.

Bt5 145-200 Dark red (2.5YR3/6) clay with discernable sand fraction; strong coarse and
very coarse subangular blocky structure; very hard, firm, sticky and slightly
plastic; continuous moderately thick clay coatings on ped faces and in pores;
few fine roots; common fine Fe/Mn nodules; very strongly acid (field pH 4.5).

Type Location:

Amphoe Mae Taeng, Changwat Chiang Mai. The site was on the convex summit in undulating
country, approximately 43.1 km north of Chiang Mai along Chiang Mai-Fang highway (Sheet
Name Amphoe Mae Taeng no. is 4768 II).

Range of Profile Features:

The A horizon is form 10 to 20 cm thick, has 7.5YR or 5YR hues, values of 2 or 3 and chromas
of 2 to 4. With a range of texture from loamy sand to sandy loam or sandy clay loam. The
structure of the surface horizon is single grain or weak fine subangular blocky and pH values
range from 5.5 to 6.5.

The B horizon has hues of 2.5YR to 10R, values of 3 or 4 and chromas of 6 or 8. The B horizon
is kandic showing evidence of ferri-argillan on ped faces and in pores. The structure is
moderate to strong fine and medium subangular blocky and pH values range from 4.5 to 5.5.

Similar Soil Series:

Hang Chat series (Hc): has colors of 5YR or 2.5YR in hues in the B horizon and derived from
alluvium over residuum from granite.

Warin series (Wn): has colors of 5YR or 2.5YR in hues in the B horizon and derived from old
alluvium or wash deposits from sandstone.It is also in the fine-loamy particle size class
family.

Yasothon series (Yt): has similar profile but belongs to fine-loamy particle size class family.

Principal Associated Soils:

These include Mae Rim and Warin series.
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ANALYSIS RESULTS  Profile code no.: N-35/139

      (oven dry basis) Soil series: Mae Taeng : Mt

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

3-10796 0-12 A 59.3 25.1 15.6 1.6 8.4 18.6 20.2 10.5 sl sl 5.3 4.4 10.6 109

3-10797 12-19 BA 55.0 21.7 23.3 2.7 10.2 15.5 19.4 7.2 scl scl 5.2 4.1 3.6 129

3-10798 19-40 Bt1 42.9 21.3 35.8 1.9 6.9 13.9 13.4 6.8 cl c 5.0 3.8 1.3 151

3-10799 40-100 Bt2 38.3 13.3 48.4 2.5 7.3 15.7 7.6 5.2 c c 5.2 3.5 1.1 87

3-10800 100-145 Bt3 39.7 14.4 45.9 2.7 7.8 14.5 9.5 5.2 c c 5.1 3.7 1.3 25

3-10801 145-200 Bt4 34.4 16.8 48.8 2.2 5.2 11.1 10.0 5.9 c c 5.0 3.7 1.3 28

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

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

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

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

0-12 1.6 1.05 1.60 1.30 0.20 0.20 3.30 9.00 12.30 7.7 49.4 43 27 0.59

12-19 2.3 0.83 1.10 1.10 0.30 0.20 2.70 7.60 10.30 6.8 29.2 40 26 0.22

19-40 2.1 0.16 0.30 0.50 0.30 0.10 1.20 8.50 9.70 6.5 18.2 18 12 0.03

40-100 1.9 0.18 0.40 0.70 0.20 0.20 1.50 8.60 10.10 6.8 14.0 22 15 2.01

100-145 4.3 0.22 0.60 0.60 0.10 0.20 1.50 8.60 10.10 6.5 14.2 23 15 0.88

145-200 2.0 0.16 0.70 0.50 0.10 0.30 1.60 8.60 10.20 6.5 13.3 25 16 0.83

Surveyor: P.Hemsrichart, N.Chawpaka, T.Verrasilp and K.Saifuk Date: 16 April, 1980
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Proposed by: N. Chorphaka, 1988
Revised by: A. Potichan, 2004

MAE THA SERIES Field Symbol: Mta

Distribution: Occupies small extent in the Northern part of Thailand.

Setting: Mae Tha soils are formed from alluvium and occur on semi-recent terraces. Relief is level to
nearly level which slopes are 2% or less. The climate is Tropical Savanna (Koppen 'Aw'). The
average annual precipitation range from 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability and surface runoff are
slow.The soils are usually flooded by impounded rain water during the rainy season.

Vegetation and Land Use: Used for transplanting rice in the wet season and some upland crops in
the dry season under irrigation.

Characteristic Profile Features: Mae Tha series is a member of fine-silty, mixed, superactive,
isohyperthermic Aeric Endoaqualfs. They are very deep soil and characterized by a dark
brown to brown grayish brown silt loam or loam A horizon overlying a reddish brown to light
reddish brown silt loam or silty clay loam grading to silty clay or clay argillic B horizon.
Common to many distinct strong brown, yellowish brown and yellowish red mottles occur
throughout the profile. Reaction is very strongly acid to moderately acid and over strongly
acid to moderately alkaline.

Typifying Pedon: Profile code no. is NC-44/150 (moist colors unless otherwise stated).

Location: Ban Bung Kradan, Tambon Ban Pa, Ampoe Muang Changwat Phitsanulok.
Sheet Name: Changwat Phitsanulok Sheet No.: 5042 I
Coordinate: - Elevation: -
Relief: level Slope: 0-1 %
Physiography: semi-recent terraces
Parent material: alluvium
Drainage: somewhat 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: 1,351.9 mm Mean temp.: 27.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: paddy field
Described by: P. Attanath & N. Chorphaka Date:
Revised by: Aniruth Potichan Date: 25 May, 2004

Horizon Depth (cm) Description

Ap 0-25 Pinkish (7.5YR6/2) silt loam; common fine and medium distinct strong brown
(7.5YR5/8) mottles; moderate fine and medium subangular blocky structure;
slightly sticky and plastic; many very fine roots; moderately acid (field pH
6.0) clear and smooth boundary.

Btg1 25-49 Brown (7.5YR5/2) silt loam; common medium distinct yellowish red (5YR5/8)
and strong brown (7.5YR5/6) mottles; moderate medium and coarse subangular
blocky structure; hard, firm, slightly sticky and slightly plastic; patchy moderately
thick clay coatings in pores; few very fine roots; few fine soft MnO2 nodules;
moderately alkaline (field pH 8.0); clear and smooth boundary.

Btg2 49-81 Reddish brown (5YR4/4) coated by pinkish gray (5YR6/2) silt loam; common
fine and medium distinct yellowish red (5YR5/6) mottles; moderate medium
and coarse subangular blocky structure; firm, sticky and plastic; continuous
moderately thick clay coatings on ped faces and in pore; very few very fine
roots; common fine soft MnO2 nodules; moderately alkaline (field pH 8.0);
clear and smooth boundary.
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Btg3 81-110 Reddish brown (5YR4-5/4) coated by gray (5YR5/2) silt loam; common fine
and medium distinct yellowish red (5YR5/6) mottles; moderate coarse
subangular blocky structure; firm, sticky and plastic; continuous moderately
thick clay coatings on ped faces and in pores; common fine soft MnO2
nodules; moderately alkaline (field pH 8.0); clear and smooth boundary.

Btg4 110-165 Reddish brown (5YR5/4) coated by reddish gray (5YR5/2) silt loam; common
fine and medium distinct red (2.5YR5/6) and yellowish red (5YR5/8) mottles;
moderate coarse subangular blocky structure; firm, sticky and plastic;
continuous moderately thick clay coatings on ped faces and in pores;
common medium soft and hard MnO2 nodules; moderately alkaline (field pH
8.0); clear and smooth boundary.

Btg5 165-180+ Reddish brown (5YR5/4) coated by reddish gray (5YR5/2) loam; common
fine and medium distinct yellowish red (5YR5/8) mottles; moderate medium
and coarse subangular blocky structure; friable, slightly sticky and slightly
plastic; patchy thin clay coatings in pores; common medium soft and hard
MnO2 nodules; moderately alkaline (field pH 8.0).

Type Location:

Mae Tha series was named for Amphoe Mae Tha, Changwat Lampang in which soils of this
series were first described.

Range of Profile Features:

The thickness of an A horizon varies from 15 to 30 cm and has 7.5YR or 10YR hues, values of
3 to 6 and chromas of 2 to 4. Structure is moderate fine and medium subangular blocky. Field
pH ranges from 5.0 to 6.0.

The upper argillic B horizon has 5YR hue, values of 4 to 6 and chromas of 3 to 4. The lower
argillic B horizon has 5YR hue, values of 4-6 and chroma 2 or less. Structure is moderate
medium and coarse subangular blocky. Field pH values range from 5.5 to 8.0.

Motlles are strong brown and yellowish red throughout the profile. Red or yellowish red plinthite
may also occur in subsoil but less than 5 percent by volume.

Similar Soil Series:

Mae Sai series (Ms): has a similar profile but browner color with hue of 10 YR and 7.5YR.
Nan series (Na): has a similar profile but grayer color.
Uttaradit series (Utt): has similar colors but is in fine particle size class.

Principal Associated Soils:

These include Nan and Uttaradit series.
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ANALYSIS RESULTS  Profile code no.: NC-44/150

      (oven dry basis) Soil series: Mae Tha (Mta)

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

712191 0-25 Ap 29.4 62.1 8.5 0.0 0.1 0.2 0.2 28.9 sil sil 5.2 3.6 5.2 25

712192 25-49 AB 33.6 56.0 10.4 0.1 0.1 0.3 7.2 25.9 sil sil 8.3 6.7 1.6 23

712193 49-81 Bt1 26.6 52.3 21.1 0.3 0.4 0.3 0.2 25.4 sil sil 8.8 6.8 1.6 37

712194 81-110 Bt2 14.4 59.3 26.3 0.0 0.2 0.3 4.6 9.3 sil sil 8.5 6.7 3.3 41

712195 110-165 Bt3 16.5 58.7 24.8 0.2 0.3 0.4 0.3 15.3 sil sil 8.4 6.4 2.8 42

712196 165-180 Bt4 51.6 31.4 17.0 0.1 0.3 0.2 14.3 36.7 l l 8.4 6.7 3.0 34

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

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

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

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

0-25 0.4 0.73 1.40 0.60 0.10 0.30 2.40 4.60 7.00 4.8 56.5 50 34 0.11

25-49 1.1 0.18 3.60 1.40 0.10 1.50 6.60 1.40 8.00 6.7 64.4 99 83 0.18

49-81 1.6 0.10 5.60 3.20 0.10 4.00 12.90 1.10 14.00 12.5 59.2 100 92 0.43

81-110 3.4 0.15 7.70 4.50 0.10 5.40 17.70 1.40 19.10 16.9 64.3 100 93 0.54

110-165 3.1 0.10 7.70 4.30 0.10 4.50 16.60 1.20 17.80 15.6 62.9 100 93 0.46

165-180 2.3 0.04 6.20 3.20 0.10 2.50 12.00 0.90 12.90 10.8 63.5 100 93 0.29

Surveyor: P. Attanath & N. Chorphaka
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Proposed by:
V. Boonyawat and J.J. Scholten, 1971

Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

NAN SERIES Field Symbol: Na

Distribution: Occupies small extent in the North and Central Highland.

Setting: Nan soils are formed from alluvium and occur on semi-recent terraces and the transition
zone of lower part of levee to flood plain. Relief is level or nearly level with scattered termite
mounds. Slopes are less than 2 percent. The climate is Tropical Savanna (Koppen 'Aw').
The average annual precipitation ranges from 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability and surface runoff are
slow. The soils are normally flooded by impounded rain water about 30 cm deep or lesser for
4 to 5 months during the rainy season.

Vegetation and Land Use: Nan soils are mainly used for transplanting rice cultivation. Some tobacco
and garden crops are grown in the dry season if irrigation water is available.

Characteristic Profile Features: Nan series is a member of the fine, mixed, semiactive,
isohyperthermic Aeric Endoaqualfs. They are very deep soils and characterized by a pinkish
or reddish gray silt loam, silty clay loam A horizon overlying a reddish gray clay loam, silty
clay loam grading to silty clay or clay argillic B horizon. Common to many distinct strong
brown and yellowish brown mottles occur throughout the profile. Reaction is moderately acid
to moderately alkaline, increasing with depth.

Typifying Pedon: Profile code no. is N-41/39(moist color unless otherwise stated).

Location: About 1 km east Bang Wang Mn, Ampoe Muang Changwat Uttaradit.
Sheet Name: Changwat Uttaradit Sheet No.: 5044 III
Coordinate: - Elevation: 60 m (MSL)
Relief: level to nearly level Slope: 0-1 %
Physiography: semi-recent terraces
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,432.6 mm Mean temp.: 27.1 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: paddy field
Described by: P. Chondumrongkun Date: 22 February, 1973
Revised by: Aniruth Potichan Date: 25 May, 2004

Horizon Depth (cm) Description

Apg 0-16 Very pale brown (10YR7/3) dry, brown (7.5YR5/2) moist, silty clay; many fine
distinct strong brown (7.5YR5/6) mottles along roots; very weak coarse
angular and subangular blocky structure; very hard, very firm, very sticky
and plastic; common fine roots; very strongly acid (field pH 5.0) clear and
smooth boundary.

Btg1 16-37 Pinkish gray (7.5YR6/2) dry, reddish gray (5YR5/2) moist, silty clay; many
fine distinct dark brown (7.5YR4/4) mottles; weak fine and medium
subangular blocky structure; very hard, very firm, very sticky and very
plastic; continuous moderately thick cutans in pores and broken moderately
thick on ped faces; few very fine roots; moderately acid (field pH 6.0) gradual
and smooth boundary.
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Btg2 37-63 Brown (7.5YR5/2) dry, pinkish gray (5YR6/2) moist, silty clay; many fine
distinct reddish brown (5YR4/4) mottles; moderately weak coarse angular
and subangular breaking to moderate fine and medium angular and
subangular blocky structure; very hard, very firm, very sticky and plastic;
continuous thick cutans in pores and silt coating on ped faces; few small
rounded slightly hard Mn-nodules; very few very fine roots; slightly acid (field
pH 6.5) gradual and smooth boundary.

Btg3 63-110+ Reddish gray (5YR5/2) moist, silty clay; many medium distinct dark brown
(7.5YR4/4) mottles; moderately weak coarse and medium subangular blocky
structure; firm, very sticky and very plastic; continuous thick cutans in pores
and on ped faces; few small slightly hard Mn-nodules; very few very fine
roots; neutral (field pH 7.0).

Type Location:

Amphoe Sa, Changwat Nan. The site was on a flat surface of semi-recent terrace, about 1 km
north of Saphan Nam Sa along Thanon Yantarakit Koson (Sheet No 5166 IV, Coord. 840553).

Range of Profile Features:

The A horizon is from 10 to 20 cm thick and has 7.5YR to 5YR hues, values of 5 or 6 and
chroma of 2 with silty clay loam, clay loam or silt loam textures. The structure is weak coarse
subangular blocky to massive, probably due to long cultivation. Field pH values range from
5.0 to 7.0.

The B horizon has hues of 5YR, values of 5 to 6 and chroma of 2. The B horizon is argillic
showing evidence of illuviation in the form of cutans, mainly on ped faces and in pores. The
structure is weak to moderate medium and fine blocky. Few to common small soft and hard
iron-manganese nodules of concentric structure may be present in the subsoil. Field pH values
range from 6.0 to 8.0.

Similar Soil Series:

Hang Dong series (Hd): has matrix colour of 10YR hue or grayer and heavier texture.
Mae Sai series (Ms): browner matrix colour and somewhat poorly drained.
Mae Tha series (Mta): has a similar profile but higher chroma (3 to 4) in the argillic B horizon

and is in the fine-silty particle size class family.

Principal Associated Soils:

These include Mae Tha, Uttaradit series.
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ANALYSIS RESULTS  Profile code no.: N 41/39

      (oven dry basis) Soil series: Nan (Na)

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

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

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

Pd - 466 0-16 Apg 5.5 49.0 45.5 sic sic 5.6 4.5 2.0 12.9 70

Pd - 467 16-37 Btg1 8.0 41.5 50.5 sic sic 6.2 5.1 0.0 2.2 90

Pd - 468 37-63 Btg2 7.5 44.0 48.5 sic sic 6.2 5.0 0.0 1.3 85

Pd - 469 63-110+ Btg3 25.5 28.5 46.0 c sic 6.6 5.5 1.7 1.7 76

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 2.3 1.73 4.30 3.30 0.10 0.60 8.30 16.40 24.70 15.1 33.2 55 34 0.09

16-37 1.9 1.01 9.20 6.90 0.20 0.60 16.90 11.60 28.50 19.3 38.2 88 59 0.13

37-63 2.2 0.72 9.20 7.30 0.20 0.80 17.50 8.60 26.10 18.6 38.4 94 67 0.15

63-110+ 2.3 0.64 9.40 7.30 0.10 0.90 17.70 7.60 25.30 17.0 37.0 100 70 0.16

Surveyor  P. Chandumrongkul Date: 22 February, 1973
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Proposed by: -, 1977
Revised by:
1. N. Chorphaka, 1987
2. P. Wiwatwongwana, 2004

NAM LEN SERIES Field Symbol: Nal

Distribution: Occupies small extent in the Central Highlands, mainly in Changwat Phetchabun.

Setting: Nam Len soils are formed from alluvium on the terrace. Relief is undulating to gently rolling
which slopes range from 2 to 8%. Elevation is approximately from 130 to 220 m above sea
level. The climate is Tropical Savannah (`Aw'). Average annual precipitation ranges from
1,100 to 1,600 mm. Mean annual air temperature ranges from 26 to 28 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is estimated to be
moderate and surface runoff is medium. Ground water table falls below 2.5 m during the dry
season.

Vegetation and Land Use: Mainly used for upland crops such as corn, sorghum, bean and chili.

Range of Profile Features: Nam Len series is a member of very fine, smectitic, isohyperthermic
Aquertic Paleustalfs. They are very deep soils which characterized by a brown, dark brown
or dark grayish brown clay loam to clay A horizon. An argillic B horizon is reddish brown to
red which inturn overlies brown to grayish brown in deeper subsoil with clay texture.
Reaction is strongly acid to slightly acid, very strongly acid to strongly acid which inturn
overlies slightly acid to moderately alkaline in deeper subsoil. Mottles are brown or grayish
brown fading to gray, light gray or light brownish gray in the deeper subsoil.

Typifying Pedon: Profile code no. is NC-47/129 (moist colors unless otherwise stated).

Location: Ban Sakae Ngam, Tambon Huai Yai, Amphoe Muang Changwat Phetchabun.
Sheet Name: Ban Huai Yai Nua Sheet No.: 5241 I
Coordinate: - Elevation: 170-180 m (MSL)
Relief: gently undulating Slope: 2 %
Physiography: terraces
Parent material: alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1.124.7 mm Mean temp.: 27.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland crops such as corn, sorghum, bean and chili
Described by: N. Chorphaka Date:
Revised by: Phusit Wiwatwongwana Date: 24 May, 2004

Horizon Depth (cm) Description

Ap 0-28 Dark brown (7.5YR3/2) silty clay; moderate fine subangular blocky structure;
friable, sticky, plastic; many very fine and fine roots; medium acid (field pH
6.0); clear, smooth boundary.

Bt1 28-53 Reddish brown (5YR4/3-4) clay; moderate fine subangular blocky structure;
friable, sticky, plastic; moderately thick continuous clay coatings on ped
faces and in pores; common very fine and fine roots; strongly acid (field pH
5.5); clear, smooth boundary.

Bt2 53-87 Reddish brown (2.5YR4/4) clay; many fine prominent mottles of brown
(7.5YR5/2); moderate medium subangular blocky structure; friable, sticky,
plastic; moderately thick continuous clay coatings on ped faces and in pores;
common very fine and fine roots; very strongly acid (field pH 5.0); clear,
smooth boundary.
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Bt3 87-150 Red (2.5YR4/8) clay; many medium prominent mottles of brown (7.5YR5/2);
moderate coarse subangular blocky structure; firm, sticky, plastic; patchy
thin clay coatings on ped faces and in pores; few very fine roots; few
slickensides; moderately acid (field pH 6.0); diffuse, smooth boundary.

BC 150-180+ Brown (7.5YR4/4), brownish yellow (10YR6/8) and light gray (10YR7/2) clay;
weak very coarse subangular blocky structure; very firm, sticky, plastic;
many slickensides; neutral (field pH 7.0).

Type Location:

The Nam Len series was named for Ban Nam Len, Amphoe Lom Sak, Changwat Phetchabun
in which soils of this series were first described.

Range of Profile Features:

The thickness of an A horizon varies from 15 to 30 cm and has 7.5YR or 10YR hues, values
of 3 to 5 and chromas of 2 to 4. Structure is moderate fine and medium subangular blocky.
Field pH values range from 5.5 to 6.5.

The argillic B horizon has 5YR to 2.5YR hues, values of 3 to 5 and chromas of 3 to 8. Structure
is moderate medium and coarse subangular blocky. Field pH values; range from 4.5 to 5.5. In
the deeper subsoil, the color will become 7.5YR or 10YR hues, values of 4 to 5, chromas of 2 to
4 and pH value is 6.5 to 8.0.

The soils of Nam Len series crack wide and deep in the dry season and contain much
slickensides and pressure faces.

Similar Soil Series:

Wang Chomphu series (Wc): is in Vertisols and colors of brown or yellowish brown throughout.

Principal Associated Soils:

These include Wang Chomphu, Nam Duk, Phetchabun and Nam Chun series.
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ANALYSIS RESULTS  Profile code no.: NC-47/129

      (oven dry basis) Soil series: Nam Len : Nal

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

6-16390 0-28 Ap 8.4 42.8 48.8 0.1 0.3 0.5 0.3 7.2 sic sic 5.1 4.2 5.3 248

6-16391 28-53 Bt1 5.8 28.7 65.5 0.8 0.5 0.3 0.1 4.1 c c 4.7 3.6 2.0 101

6-16392 53-87 Bt2 4.1 37.5 58.4 0.0 0.0 0.6 0.3 3.2 c c 6.4 5.2 3.8 84

6-16393 87-150 Bt3 8.1 28.0 63.9 0.1 0.4 0.9 0.7 6.0 c c 5.9 3.6 2.6 112

6-16394 150-180 BC 3.8 31.7 64.5 0.1 0.1 0.4 0.1 3.1 c c 5.6 4.5 10.2 124

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 6.5 2.61 16.20 10.50 0.80 0.40 27.90 21.80 49.70 40.8 83.6 68 56 0.47

28-53 9.1 1.15 12.10 8.80 0.30 0.60 21.80 30.30 52.10 42.1 64.3 52 42 0.30

53-87 5.8 0.61 19.60 7.20 0.20 0.90 27.90 7.60 35.50 31.1 53.3 90 79 0.29

87-150 10.4 0.47 21.60 12.20 0.30 2.10 36.20 22.50 58.70 49.4 77.3 73 62 0.20

150-180 10.1 0.17 35.00 15.30 0.20 1.30 51.80 11.60 63.40 52.3 81.1 99 82 0.29

Surveyor: N. Chorphaka
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Proposed by: N. Chorphaka, 1983
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

NAM CHUN SERIES Field Symbol: Ncu

Distribution: Occupies small extent in the Central Highlands, mainly in Changwat Phetchabun.

Setting: Nam Chun series are formed from alluvium on the terrace. Relief is nearly level to undulating
which slopes range from 1 to 5 percent. Elevation is approximately from 100 to 200 m above
sea level. The climate is Tropical Savannah (Koppen 'Aw'). Average annual precipitation
ranges from 1,100 to 1,600 mm. Mean annual air temperature ranges from 26 to 28 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is relatively slow and
surface runoff is medium. Ground water table falls below 2.5 m during the dry season.

Vegetation and Land Use: Mainly covered by dipterocarp forest, bush and shrub and partly cleared
for upland crops.

Characteristic Profile Features: Nam Chun series is a member of clayey-skeletal, mixed, active
isohyperthermic Aquic Haplustalfs. They are shallow soils to gravels which occur within 50
cm of the soil surface. They are characterized by a dark brown, brown or dark grayish brown
sandy loam or loamy sand A horizon and reddish brown to yellowish red in the upper B
horizon, which in turn overlies brown, strong brown to grayish brown very gravelly clay loam
to very gravelly clay over clay or clay loam in the lower B horizon. The layer of gravels is
about 50 cm thick. Reaction is very strongly acid to medium acid in the surface horizon and
medium acid to neutral grading to moderately alkaline in deeper subsoil. Mottles are strong
brown, yellowish red or red in the top and brown, gray or light gray in the subsoil.

Typifying Pedon: Profile code no. is NC-47/126 (moist colors unless otherwise stated).

Location: Near Ban Nam Om, Tambon Nam Chun, Amphoe Lom Sak Changwat Phetchabun.
Sheet Name: Amphoe Lom Kao Sheet No.: 5242 IV
Coordinate: - Elevation: 160 m (MSL)
Relief: gently undulating Slope: 2 %
Physiography: terraces
Parent material: old alluvium
Drainage: moderately well drained Permeability: slow
Runoff: moderate Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest, bush, shrub and upland crops
Described by: N. Chorphaka Date:
Revised by: Phusit Wiwatwongwana Date: 24 May, 2004

Horizon Depth (cm) Description

Ap 0-12/20 Dark brown (7.5YR3/4) and yellowish red (5YR5/6) loamy sand; weak fine and
medium subangular blocky structure; friable, nonsticky, nonplastic; many very
fine and fine roots; strongly acid (field pH 5.5); clear, wavy boundary.

Bt1 12/20-32 Yellowish red (5YR5/6) and strong brown (7.5YR5/6) very gravelly sandy
clay loam; weak fine and medium subangular blocky structure; friable, sticky,
plastic; patchy thin clay coatings on ped faces and around gravels; many
very fine and few medium roots; gravels about 70% are rounded and
subangular of mostly quartzite and sandstone, with diameter 0.5-5 cm and
few laterite nodules; strongly acid (field pH 5.5); clear, smooth boundary.

Bt2 32-43/52 Litht gray (10YR7/2) very gravelly clay; many fine prominent red (2.5YR4/8)
and many fine distinct strong brown (7.5YR5/8) mottles; weak coarse
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subangular blocky structure; very firm, sticky, plastic; patchy thin clay
coatings on ped faces and around gravels; common very fine and few
medium roots; gravels about 50-60% are rounded and subangular with
diameter up to 5 cm, mostly quartzite and sandstone few lateritic nodules:
moderately acid (field pH 6.0); clear, wavy boundary.

Bt3 43/52-60/68 Strong brown (7.5YR5/6) clay; common fine and medium distinct brown
(7.5YR5/2) and few fine prominent red (2.5YR4/8) mottles; moderate coarse
subangular blocky structure; very firm, sticky, plastic; broken moderately
thick clay coatings on ped faces; few very fine roots; few slickensides; few
rounded and subangular gravels diameter from 5 to 10 cm; slightly acid (filed
pH 6.5); clear, wavy boundary.

BC1 60/68-132 Brown (7.5YR5/4) slightly gravelly clay loam; few fine distinct pinkish gray
(7.5YR6/2) mottles; clay mixed with weathered shale, sandstone and
andesite; moderately alkaline (field pH 8.0); clear, smooth boundary.

BC2 132-180+ Dark brown (7.5YR4/2) clay loam mixed with weathering rock propbably
andersite; moderately alkaline (field pH 8.0).

Type Location:

Nam Chun series was named for Tambon Nam Chun, Amphoe Lom Sak, Changwat
Phetchabun in which soils of this series were firstly described.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick and has 7.5YR or 10YR hue, values of 3 to 5 and
chromas of 2 to 4. Structure is weak to moderate fine and medium subangular blocky. Field
pH values range from 5.0 to 6.0.

The upper B horizon has hues of 5YR to 7.5YR, values of 4 to 5 and chromas of 3 through 8.
The lower B horizon has hues of 7.5YR to 10YR, values of 4 to 5 and chromas of 2 through 6.
Structure is weak to moderate medium and coarse subangular blocky. Field pH values range
from 6.0 to 7.0 increasing to 8.0 in the deeper subsoil. Gravels are composed of mainly quartz
and sandstone.

Similar Soil Series:

Mae Rim series (Mr): has gravels and cobbles throughout profile and lower pH value in the
subsoil.

Principal Associated Soils:

These include Phetchabun, Warin, Nam Duk and Nam Len series on adjacent terraces.
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ANALYSIS RESULTS  Profile code no.: NC-47/126

      (oven dry basis) Soil series: Nam Chun (Ncu)

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

6-16373 0-12/20 Ap 79.3 15.7 5.0 6.3 7.9 19.0 9.1 37.0 ls ls 5.2 4.1 2.4 16

6-16374 12/20-32 Bt1 67.5 4.1 28.4 22.9 11.3 12.9 9.0 11.4 scl vgscl 6.0 3.8 1.2 25

6-16375 32-43/52 Bt2 44.7 12.5 42.8 18.2 11.1 7.5 1.9 6.0 c vgc 6.3 3.8 1.8 37

6-16376 43/52-60/68 Bt3 29.7 17.9 52.4 6.0 5.0 4.8 0.8 13.1 c c 5.5 4.1 2.0 52

6-16377 60/68-132 BC1 39.0 31.6 29.4 6.0 5.9 7.4 7.0 12.7 cl sgcl 7.8 6.3 2.6 54

6-16378 132-180 BC2 36.8 29.0 34.2 1.2 1.9 5.5 0.8 27.4 cl gcl 8.0 5.9 2.1 65

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

0-12/20 0.4 0.35 2.10 0.70 0.04 0.20 3.04 3.30 6.34 4.4 88.0 69 48 0.15

12/20-32 2.7 0.25 4.40 2.40 0.06 0.60 7.46 7.30 14.76 10.9 38.4 68 51 0.07

32-43/52 5.8 0.26 8.80 5.50 0.10 1.30 15.70 9.20 24.90 21.5 50.2 73 63 0.11

43/52-60/68 6.1 0.28 14.30 8.60 0.10 1.70 24.70 10.80 35.50 30.2 57.6 82 70 0.16

60/68-132 6.3 0.16 28.10 10.70 0.10 2.10 41.00 3.80 44.80 34.4 117.0 100 92 0.71

132-180+ 6.8 0.10 28.70 12.20 0.20 2.10 43.20 4.00 47.20 37.4 109.4 100 92 0.61

Surveyor: N. Chorphaka
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Proposed by: N. Chorphaka, 1983
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

NAM DUK SERIES Field Symbol: Nd

Distribution: Occupies small extent in the Central Highlands, mainly in Changwat Phetchabun.

Setting: Nam Duk soils are formed from alluvium on the terrace. Relief is undulating to gently rolling
which slopes range from 2 to 8%. Elevation is approximately from 130 to 220 m above sea
level. The climate is Tropical Savannah (Koppen 'Aw'). Average annual precipitation ranges
from 1,100 to 1,600 mm. Mean annual air temperature ranges from 26 to 28 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is estimated to be
moderate and surface runoff is medium. Ground water table falls below 2.5 m during the dry
season.

Vegetation and Land Use: Mainly used for upland crops such as some sorghum and beans.

Characteristic Profile Features: Nam Duk series is a member of fine-silty, mixed, active,
isohyperthermic Oxyaquic Paleustalfs. They are very deep soils characterized by a brown,
dark brown or dark grayish brown loam or silty clay loam A horizon. Argillic B horizon is
reddish brown to yellowish red grading to red which intrun overlies brown to strong brown in
very deep subsoil. Texture is clay loam grading to clay. Reaction is strongly acid to slightly
acid over slightly acid to moderately alkaline. Mottles are strong brown or yellowish red in the
subsoil.

Typifying Pedon: Profile code no. is NC-47/128 (moist colors unless otherwise stated).

Location: Ban Nam Duk Si Thong, Tambon Pak Chong Amphoe Lom Sak Changwat Phetchabun.
Sheet Name: Ban Nam Duk Nau Sheet No.: 5242 II
Coordinate: - Elevation: 150 m (MSL)
Relief: gently undulating Slope: 2 %
Physiography: terraces
Parent material: alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland crops such as sorghum and beans
Described by: N. Chorphaka Date:
Revised by: Phusit Wiwatwongwana Date: 24 May, 2004

Horizon Depth (cm) Description

Ap 0-18 Brown to dark brown (7.5YR3-4/2) loam; moderate fine and medium
subangular blocky structure; friable, slightly sticky, slightly plastic; many
very fine roots; medium acid (field pH 6.0); clear, smooth boundary.

Bt1 18-36/47 Yellowish red (5YR4/6) clay loam; moderate medium subangular blocky
structure; firm; sticky, plastic; moderately thick continuous clay coatings on
ped faces and in pores; many very fine roots; strongly acid (field pH 5.5);
clear, wavy boundary.

Bt2 36/47-70 Reddish brown (5YR4/4) loam to clay loam; moderate medium subangular
blocky structure; firm, sticky, plastic; moderately thick continuous clay
coatings on ped faces and in pores; common very fine roots; moderately
acid (field pH 6.0); clear, smooth boundary.

Bt3 70-116 red (2.5YR4/6) and dark reddish brown (5YR3/4) loam; many fine and
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medium distinct strong brown (7.5YR5/6) mottles; moderate coarse
subangular blocky structure; firm, sticky, plastic; patchy thin clay coatings
on ped faces and in pores; few very fine roots; slightly acid (field pH 6.5);
gradual, smooth boundary.

Bt4 116-145 Red (2.5YR4/8) clay loam; many fine and medium distinct reddish yellow
(7.5YR6/6) mottles; moderate coarse subangular blocky structure; firm,
sticky, plastic; patchy thin clay coatings on ped faces and in pores; very few
very fine roots; few fine soft and hard iron-manganese nodules; neutral
(field pH 7.0); clear, smooth boundary.

BC 145-180+ Strong brown (7.5YR5/8) slightly gravelly clay loam; many fine and medium
distinct yellowish red (5YR4/6) and common medium distinct brown
(7.5YR5/2) mottles; weak coarse subangular blocky structure; firm, sticky,
plastic; very fine roots; few soft and hard iron-manganese nodules;
moderately alkaline (field pH 8.0).

Type Location:

Nam Duk series was named for Ban Nam Duk, Tambon Pak Chong, Amphoe Lom Sak,
Changwat Phetchabun. This soil used to be named as Phetchabun - clayey variant when the
detailed reconnaissance soil survey was conducted in the province.

Range of Profile Features:

The thickness of an A horizon varies from 10 to 25 cm and has 7.5YR or 10YR hues, values
of 3 to 5 and chromas of 2 to 4. Structure is weak to moderate fine and medium subangular
blocky. Field pH value range from 5.5 to 6.5. The argillic B horizon has 5YR to 2.5YR hues,
values of 3 to 5 and chromas of 3 to 8. Structure is moderate medium and coarse subangular
blocky. Field pH values range from 5.5 to 6.5 and increase to 7.0 or 8.0 in the deeper soil
subsoil.

Similar Soil Series:

Warin series (Wn): is fine-loamy family and lower pH value.
Phetchabun (Pe): is fine-loamy family and moderately deep.

Principal Associated Soils:

These include Warin, Phetchabun, Nam Chun and Nam Len series.
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ANALYSIS RESULTS  Profile code no.: NC-47/128

      (oven dry basis) Soil series: Nam Duk (Nd) 

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

6-16384 0-18 Ap 32.4 47.1 20.5 0.4 0.8 2.6 0.4 28.2 l l 5.5 4.2 5.1 101

6-16385 18-36/47 Bt1 27.4 44.6 28.0 0.0 1.1 2.5 0.5 23.3 cl cl 5.4 4.1 1.3 62

6-16386 36/47-70 Bt2 28.1 44.9 27.0 0.1 0.4 1.9 0.5 25.2 l-cl l-cl 5.9 4.4 0.9 53

6-16387 70-116 Bt3 27.0 48.6 24.4 0.1 0.5 2.5 3.6 20.3 l l 5.7 4.5 1.4 52

6-16388 116-145 Bt4 20.7 48.2 31.1 0.0 0.3 1.3 0.3 18.8 cl cl 6.6 5.3 1.8 62

6-16389 145-180+ BC 20.1 44.3 35.6 0.7 0.5 1.4 1.8 15.7 cl sgcl 6.8 5.3 2.3 62

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

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

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

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

0-18 1.9 1.14 5.70 2.80 0.30 0.40 9.20 7.80 17.00 11.7 57.1 79 54 0.18

18-36/47 2.8 0.48 9.10 3.10 0.20 0.40 12.80 6.50 19.30 15.5 55.4 83 66 0.18

36/47-70 2.4 0.46 9.80 2.60 0.10 0.30 12.80 5.00 17.80 14.4 53.3 89 72 0.16

70-116 2.2 0.43 9.30 2.40 0.10 0.30 12.10 5.20 17.30 12.7 52.0 95 70 0.17

116-145 3.0 0.26 14.80 2.80 0.20 0.40 18.20 3.30 21.50 16.5 53.1 100 85 0.23

145-180 3.3 0.07 14.40 2.70 0.20 0.40 17.70 3.30 21.00 16.6 46.6 100 84 0.24

Surveyor : N. Chorphaka
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Proposed by:
T. Charasaiya and J.D. Cowie, 1969

Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

NONG MOT SERIES Field Symbol: Nm

Distribution: Small to moderate extent in North Thailand.

Setting: Nong Mot soils are formed from residuum and colluvium from granite and granite derived
rocks on the undulating to hilly terrains. Slopes range from 4 to 35%. The climate is Tropical
Savanna (Koppen `Aw'). The average annual precipitation ranges from 1,100 to 2,000 mm.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate. Runoff
is slow to rapid.

Vegetation and Land Use: The soils are naturally covered with mixed deciduous forest and dry
evergreen forest, presently are cleared for upland crops and fruit trees such as upland rice,
maize, pine apple, longan, lychee, mango etc.

Characteristic Profile Features: Nong Mot series is a member of the fine, kaolinitic, isohyperthermic
Typic Kandiustults. They are very deep soils and characterized by very dark grayish brown
or dark brown loam or clay loam A horizon overlying a reddish brown or yellowish red to red
clay or sandy clay argillic B horizon. The high sand fraction has a gritty feeling. Reaction is
strongly acid to very strongly acid, decreasing with depth.

Typifying Pedon: Profile code no. is N-36/34 (moist colors unless otherwise stated).

Location: Ban Prong Phra Bat Nok, Amphoe Muang Changwat Chiang Rai.
Sheet Name: Changwat Chiang Rai Sheet No.: 4948 I
Coordinate: 866089 Elevation: 400 m (MSL)
Relief: rolling Slope: 16 %
Physiography: erosion surfaces
Parent material: residuum and colluvium derived from granite
Drainage: well drained Permeability: moderate
Runoff: moderate to rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,733.5 mm Mean temp.: 24 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland rice
Described by: J.D. Cowie and Thamrong Date: 14 February, 1970
Revised by: Aniruth Potichan Date: 25 May, 2004

Horizon Depth (cm) Description

Ap 0-5/8 Very dark grayish brown (10YR3/2); loam; weak medium and fine
subangular blocky breaking to strong granular structure; soft, very friable,
slightly sticky and slightly plastic; very fine and fine roots; moderately acid
(field pH 6.0); abrupt and wavy boundary.

BA 5/8-23 Dark reddish brown (5YR3/4); clay loam with discernable sand fraction;
moderate medium and fine subangular blocky structure; slightly hard, friable,
sticky and slightly plastic; common very fine roots; strongly acid (field pH
5.5); clear and smooth boundary.

Bt1 23-56 Reddish brown (5YR4/4) clay loam with discernable sand fraction; moderate
fine and medium subangular blocky structure; hard, friable, sticky and
slightly plastic; patchy moderately thick cutans on ped faces, continuous
moderately thick cutans in pores; very few very fine roots; moderately acid
(field pH 6.0); clear and smooth boundary.
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Bt2 56-109 Yellowish red (5YR4/8); clay with discernable sand fraction; moderate
medium and fine subangular blocky structure; slightly hard, friable, sticky
and slightly plastic; broken moderately thick clay coatings on ped faces and
in pores; few very fine roots; strongly acid (field pH 5.5); clear and smooth
boundary.

Bt3 109-130+ Red (2.5YR4/6) to yellowish red (5YR4/8); very gravelly clay; massive to
weak coarse subangular blocky structure; hard, friable, sticky and nonplastic;
patchy to broken moderately thick clay coatings on ped faces and angular
quartz gravels; very few very fine roots; strongly acid (field pH 5.5)

Remark: The coarse quartz sand throughout the profile is mainly angular.

Type Location:

Amphoe Muang, Changwat Chiang Rai. The site was on a 8% lower slope in rolling country
near Moo Bhan Prong Pra Bat Nok (Sheet No 4970 I, Coord. 966189).

Range of Profile Features:

The A horizon is from 10 to 40 cm thick and has 10YR or 7.5YR hues, value of 3 or 4 and
chromas of 2 to 4. The structure is commonly weak to moderate medium and fine blocky
breaking to granular and fine subangular blocky structure. Field pH values range from 5.0 to
6.0.

The B horizon has hues of 5YR or 2.5YR, values of 3 or 4 and chromas of 6 or 8. The B horizon
is argillic showing evidence of clay illuviation in the from of cutans on ped faces and in pores.
The structure is weak to moderate fine and medium blocky. Few strongly weathered rock
fragments may occur in the deeper subsoil. Field pH values range from 4.5 to 5.5.

Similar Soil Series:

Pong Tong series (Po): contains more than 35% angular quartz gravels within 50 cm of the
soil surface.

Chiang Saen series (Ce): does not contain coarse quartz sand and has a higher organic matter
content (Kandiustults).

Loei series (Lo): derived from granite and shale, low in sand content and higher pH.

Principal Associated Soils:

These include Pong Tong and Chiang Saen series.
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ANALYSIS RESULTS  Profile code no.: N-36/34

      (oven dry basis) Soil series: Nong Mot  (Nm)

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-343 0-5/8 Ap 45.5 31.5 23.0 l l with cos 5.3 4.1 16.4 214

Pa-344 5/8-23 BA 37.0 31.0 32.0 cl cl with cos 4.8 4.2 3.4 30

Pa-345 23-56 Bt1 31.0 32.0 37.0 cl cl with cos 4.8 4.0 4.4 24

Pa-346 56-109 Bt2 27.0 29.0 44.0 c c with cos 5.1 4.2 4.0 21

Pa-347 109-130 Bt3 26.0 28.0 46.0 c vgc 5.5 4.4 7.1 18

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

0-5/8 7.2 2.33 0.24 2.60 1.40 0.30 0.30 4.60 16.60 21.20 19.9 86.5 23 22 0.02

5/8-23 2.4 1.02 0.08 0.40 0.20 <0.1 0.30 0.90 12.10 13.00 8.4 26.3 11 7 0.02

23-56 4.0 0.72 0.05 0.20 0.10 0.10 0.30 0.70 10.30 11.00 7.1 19.2 10 6 0.01

56-109 9.2 0.49 0.02 0.10 <0.1 0.10 0.30 0.50 9.40 9.90 9.1 20.7 5 5 0.01

109-130 5.7 0.27 0.07 0.10 <0.1 0.10 0.30 0.50 7.70 8.20 7.5 16.3 7 6 0.01

Surveyor: J.D. Cowie and Thamrong Date: 14 February, 1970
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Proposed by: F. R. Moormann, 1963
Revised by:
1. N. Chorphaka, 1983
2. A. Potichan, 2004

NAKHON SAWAN SERIES Field Symbol: Ns

Distribution: Occupies small extent in the northern part of the Central Plains and the northern part of
Peninsular Thailand, mainly in Nakhon Sawan and Prachuap Khiri Khan.

Setting: Nakhon Sawan soils are formed from residuum and local colluvium from micaceous gneiss
and mica schist which often occur in association with limestone, shale and quartzite. They
occur on hills and footslopes. Relief is gently rolling to hilly. Slopes range from 6 to 35%. The
Climate is Tropical savanna (Koppen 'Aw'). Mean annual precipitation ranges from 900 to
1,200 mm. Mean annual temperature is 27 oC.

Drainage, Permeability and Runoff: Well drained. Permeability is moderate and runoff is medium to
rapid.

Vegetation and Land Use: Originally mixed deciduous forest which has been cleared for shifting
cultivation and later abandoned to thick secondary cover of grasses, shrubs and bamboo.
Parts are used as a source of road building material.

Characteristic Profile Features: Nakhon Sawan series is a member of the loamy-skeletal, mixed,
superactive, isohyperthermic Ultic Haplustalfs. They are moderately deep, gravelly to stony
soils, weathered bedrock being encountered at some depth below 50 cm and within 125 cm
of the soil surface. They are characterized by a dark reddish brown or dark brown, slightly
gravelly sandy loam or sandy clay loam A horizon, overlying a dark reddish brown or reddish
brown gravelly to stony sandy clay loam or clay loam argillic B horizon which grades down to
weathering bedrock. Reaction is medium to slightly acid. The coarse fractions are composed
of gravel and stone sized bedrock. Mica flakes occur throughout the profile.

Typifying Pedon: Profile code no. is SW-57/8 (moist colors unless otherwise stated).

Location: Right of Phetchakasem road at km 244, Ban Khao Tao, Amphoe Hua Hin Changwat
Prachuap Khiri Khan.

Sheet Name: Sheet No.: 4933 I
Coordinate: 606778 Elevation: 30 m (MSL)
Relief: hilly Slope: 23 %
Physiography: erosion surface
Parent material: colluvium and residuum from mica schist and gneiss
Drainage: well drained Permeability: moderate
Runoff: rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,153 mm Mean temp.: 27 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: secondary grass, shrubs and bamboo
Described by: Kevie, Banchong and Maitri Date: 11 May, 1970
Revised by: Aniruth Potichan Date: 26 May, 2004

Horizon Depth (cm) Description

Ap 0-12 Dark reddish brown (5YR3/3); gravelly sandy loam; strong fine crumb
structure; friable; gravels are weathered mica schist and mica flakes are
scattered in the horizon; many fine and medium roots; slightly acid (field pH
6.5); clear and wavy boundary.

Bt1 12-44 Dark reddish brown (5YR3/4); cobbly sandy clay loam; strong subangular
blocky structure; firm; distinct clay coatings on ped faces and stones;
cobbles are angular mica schist up to 20 cm diameter, micas scattered
through the horizon; slightly acid (field pH 6.5); clear and broken boundary.
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Bt2 44-70 Dark reddish brown (2.5YR3/4); stony and cobbly sandy clay loam;
alternating bands of B material with distinct clay coatings and weathering
rock; neutral (field pH 7.0); abrupt and broken boundary.

R 70+ Bed rock.

Type location:

Approximately 2 km north of Nakhon Sawan town on the Nakhon Sawan - Tak highway.
However this was a very small occurrence which has since been largely removed for road
building.

Range of Profile Features:

The A horizon is from 10 to 15 cm thick, has 5YR or 7.5YR hues, value of 3 and chromas of 2 or
3. Structure is strong crumb and field pH values range from 5.5 to 6.5.

The B horizon has 5YR or 2.5YR hues, values of 3 and chromas of 2 to 4. Structure is moderate
to strong subangular blocky and field pH values range from 6.0 to 7.0.

Similar Soil Series:

Tha Li series (Tl): derived from andesite, has browner colours (7.5YR and 5YR hues), is a
member of the clayey-skeletal family.

Principal Associated Soils:

These include Doi Pui series and oter shallow soils derived from the same parent rocks.

ANALYSIS RESULTS  Profile code no.: SW-57/8

      (oven dry basis) Soil series: Nakhon Sawan (Ns)

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

SS-523 0-12 Ap 64.9 29.6 5.5 sl gsl 6.2 5.6 0.3 1.2 262

SS-524 12-44 Bt 60.8 15.7 23.5 scl scl 6.5 5.3 0.4 1.3 170

SS-525 44-70 Bt2 54.8 20.0 25.2 scl scl 6.6 5.3 0.5 0.7 190

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

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

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

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

0-12 0.6 0.63 2.68 1.51 0.42 0.66 5.27 3.70 8.97 11.6 210.9 45 59 0.04

12-44 0.5 0.49 3.10 1.96 0.21 0.70 5.97 7.70 13.67 16.6 70.6 36 44 0.02

44-70 0.2 0.21 2.40 1.96 0.40 0.73 5.49 8.00 13.49 16.6 65.9 33 41 0.02

Surveyor: Kevie, Banchong and Maitri Date: 11 May, 1970
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Proposed by: J.J. Scholten, 1971
Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

PHAYAO SERIES Field Symbol: Pao

Distribution: Occupies small extent in North Thailand, mainly in Changwat Chiang Rai and Phayao.

Setting: Phayao soils are formed from transported materials colluvio-alluvium?) over residuum from
siltstone, shale, sandstone and conglomerate and locally from calcareous sandstone. They
occur on undulating to hilly terrains of dissected erosion surfaces and alluvial fans with
slopes ranging from 3 to 35% and The climate is a Tropical Savanna (Koppen 'Aw').

Drainage, Permeability and Runoff: Well drained over poorly drained. Permeability in moderate
over slow resulting in a 'perched' water table for small part of the year during the rainy
season. Surface runoff is slow to rapid.

Vegetation and Land Use: Low, open Dipterocarp forest. Used locally as a source of road material.

Characteristic Profile Features: Phayao series is a member of the fine-loamy over clayey-skeletal,
mixed, semiactive, isohyperthermic Plinthic Paleustalfs.They are deep soils characterized by
a brown sandy loam A horizon overlying a yellowish red argillic B horizon which in turn
overlies a yellowish red gravelly clay 2C horizon which contains reddish clay, pinkish gray
and light gray mottles. The boundary between the B and 2C horizon is typically abrupt and
occurs below 30 cm and within 60 cm of the soil surface. The coarse fraction of the 2C
horizon includes ironstone nodules and iron-manganese coated rock fragments (pseudo
laterite). Reaction is very strongly to strongly acid throughout.

Typifying Pedon: Profile code no. is N-36/57 (moist colors unless otherwise stated).

Location: Ban Huai Bong, Amphoe Muang Changwat Phayao.
Sheet Name: Amphoe Mae Chai Sheet No.: 4947 I
Coordinate: 931308 Elevation: 440 m (MSL)
Relief: gently undulating to undulating Slope: 5 %
Physiography: dissected erosion surfaces
Parent material: transported materials over residuum from siltstone and fine-grained sandstone
Drainage: well drained-somewhat poorly drained Permeability: moderate over slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,074.2 mm Mean temp.: 25.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: mixed deciduous forest
Described by: Chamlong, Mana and Scholten Date: 11 May, 1971
Revised by: Aniruth Potichan Date: 26 May, 2004

Horizon Depth (cm) Description

A 0-6 Light brown (7.5YR6/4) dry, brown (7.5YR5/4) moist, fine sandy loam; weak
medium and coarse subangular blocky structure; slightly hard, very friable,
nonsticky and nonplastic; common fine and few medium roots; very strongly
acid (field pH 5.0); clear and smooth boundary.

Bw 6-22 Reddish yellow (7.5YR7/6) dry, yellowish red (5YR4/8) moist, fine sandy
clay loam; moderate coarse and medium subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; very few, very small hard, spherical
ironstone nodules; common fine, very fine, few medium and coarse roots;
very strongly acid (field pH 4.5); gradual and smooth boundary.

Bt1 22-36 Reddish yellow (5YR6/6) dry, yellowish red (5YR5/8) moist, sandy clay
loam; moderate coarse and medium subangular blocky structure; hard,
friable, sticky and slightly plastic; very thin patchy clay coatings in tubular
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pores; very few, small, hard irregular and spherical ironstone nodules; few
angular sandstone fragments; few fine and medium roots; very strongly acid
(field pH 4.5); abrupt and wavy boundary.

2Bt2 36-110+ Yellowish red (5YR5/6) moist; very gravelly clay (gravels about 70-80% by
volume); common reddish gray mottles; gravels consisting of angular iron-
manganese coated quartz and sandstone; moderate medium and fine
subangular blocky structure; firms, sticky and nonplastic; many clay films on
gravels and ped faces; few fine, medium and coarse roots; strongly acid
(field pH 5.5).

Remark: A full sequence of horizons as observed in a nearby gully is:
1. nongravelly sandy loam to sandy clay loam top soil changing abruptly between 30-60 cm

to,
2. gravelly and very gravelly clay with yellowish red color that changes gradually to,
3. a mottle clay with white, light gray and red colors that changes gradually and irregularly to,
4. strongly weathered fine-grained sandstone and siltstone.

Type Location:

Phayao series was named for Changwat Phayao where the typifying pedon was first
described.

Range of Profile Features:

The A horizon is from 5 to 15 cm thick and has 10YR and 7.5 YR hues, values of 4 through 6
and chromas of 3 or 4. Texture may be loam. Structure is weak medium and coarse blocky
and field pH values range from 4.5 to 5.5.

Matrix colours of the B horizon are 7.5YR to 5YR hues with values 4 through 6 and chromas of
6 or 8. Structure is weak to moderated, medium and coarse blocky and field pH values range
from 4.5 to 5.5.

Colour of the 2C horizon is variable due to colour mottling. The fraction is more than 5% by
volume and may be locally cemented by carbonate. Bedrock underlies the 2C horizon at depths
of between 2 to 4 m from the soil surface.

Similar Soil Series:

Phon Phisai series (Pp): has similar profile but is in the clayey skeletal particle size class of
Typic (Oxyaquic Plinthic) Paleustults.

Principal Associated Soils:

These include Lat Ya and Tha Yang series on dissected erosion surfaces and low residual hills.
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ANALYSIS RESULTS  Profile code no.: N-36/57

      (oven dry basis) Soil series: Phayao (Pao)

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-763 0-6 A 62.0 28.5 9.5 sl fsl 5.7 4.4 3.1 73

Pb-764 6-22 Bw 58.0 20.5 21.5 scl fscl 4.9 3.7 2.5 50

Pb-765 22-34/38 Bt1 53.0 20.0 27.0 scl scl 4.9 3.4 3.7 53

Pb-766 34/38-110 2Bt2 34.0 20.0 46.0 c vgc 5.2 4.0 3.3 82

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

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

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

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

0-6 0.6 0.80 2.10 0.80 0.10 0.20 3.20 3.00 6.20 5.0 52.6 64 52 0.02

6-22 0.7 0.94 0.70 0.40 0.10 0.30 1.50 6.20 7.70 6.1 28.4 25 19 0.01

22-34/38 1.1 0.30 1.80 0.70 0.10 0.20 2.80 8.60 11.40 10.4 38.5 27 25 0.01

34/38-110 2.8 0.26 9.40 1.90 0.10 0.40 11.80 7.40 19.20 19.4 42.2 61 61 0.00

Surveyor: Chamlong, Mana and Scholten Date: 11 May, 1971
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Proposed by: -, 1970
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

PHETCHABUN SERIES Field Symbol: Pe

Distribution: Occupies small extent in the Central Highlands, mainly in Changwat Phetchabun.

Setting: Phetchabun soils are formed from alluvium on the terrace. Relief is undulating to gently rolling
which slopes range from 2 to 8 percent. Elevation is approximately from 120 to 180 m above
sea level. The climate is Tropical Savannah (Koppen 'Aw'). Average annual precipitation
ranges from 1,100 to 1,600 mm. Mean annual air temperature ranges from 26 to 28 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is estimated to be
moderate and surfaces runoff is medium. Ground water table falls below 2.5 m during the dry
season.

Vegetation and Land Use: Mainly used for upland crops such as corn and partly covered by
dipterocarp forest, bush and shrub.

Characteristic Profile Features: Phetchabun series is a member of fine-loamy, mixed, semiactive,
isohyperthermic Ultic Paleustalfs. They are moderately deep soils characterized by a dark
brown, brown or dark grayish brown sandy loam or loam A horizon and reddish brown to
yellowish red sandy clay loam grading to clay loam or sandy clay B horizon which inturn
overlies yellowish brown gravelly or very gravelly clay loam. Reaction is strongly acid to
neutral over very strongly acid to strongly acid in A and upper B horizon and slightly acid to
mildly alkaline in the lower B horizon. Mottles are brown or brownish yellow in the subsoil.

Typifying Pedon: Profile code no. is NC-47/115 (moist colors unless otherwise stated).

Location: Ban Tin Khok, about 2 km south-west of Amphoe Muang Changwat Phetchabun.
Sheet Name: Changwat Phetchabun Sheet No.: 5241 IV
Coordinate: - Elevation: 120 m (MSL)
Relief: gently undulating Slope: 3-4 %
Physiography: terraces
Parent material: alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: N. Chorphaka Date: 26 April, 1982
Revised by: Phusit Wiwatwongwana Date: 24 May, 2004

Horizon Depth (cm) Description

A 0-17 Brown to dark brown (7.5YR4/2) sandy loam; moderate fine and medium
subangular blocky structure; extremely hard, friable, slightly sticky, slightly plastic;
many very fine roots; mildly alkaline (field pH 7.5); clear, smooth boundary.

Bt1 17-37 Brown to dark brown (7.5YR4/4) sandy loam; weak coarse subangular
blocky structure; extremely hard, friable, slightly sticky, slightly plastic;
patchy thin cutans on ped faces; few very fine roots; very strongly acid (field
pH 5.0); clear, smooth boundary.

Bt2 37-73 Yellowish red (5YR5/6) sandy clay loam; moderate medium and coarse
subangular blocky structure; very hard, friable, sticky, plastic; broken
moderately thick cutans on ped faces and in pores; few very fine roots; very
strongly acid (field pH 5.0); clear, smooth boundary.
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Bt3 73-93 Yellowish red (5YR4/6) sandy clay loam; common fine distinct mottles of
brownish yellow (10YR6/6); moderate medium and coarse subangular
blocky structure; hard, friable, sticky, plastic; broken moderately thick cutans
on ped faces and in pores; very few very fine roots; very strongly acid (field
pH 5.0); clear, smooth boundary.

Btc 93-150 Yellowish brown to light yellowish brown (10YR5-6/4) very gravelly sandy
clay loam; weak fine and medium subangular blocky structure; hard, friable,
sticky, slightly plastic; patchy thin cutans on ped faces and gravels. Gravels
are mainly laterite and few quartz about 70-80%; neutral (field pH 7.0); clear,
smooth boundary.

C 150-195 Yellowish brown (10YR5/4) gravels; gravels are mainly quartz few
sandstones and laterite diameter up to 10 cm; mildly alkaline (field ph 7.5);
clear, smooth boundary.

2C 195-220 Yellowish brown (10YR5/6) gravelly clay; many fine and medium distinct
mottles of yellowish red (5YR5/8); mildly alkaline (field pH 7.5).

Type Location:

Phetchabun series was named for Changwat Phetchabun in which soils of this series were
firstly described in the areas of Amphoe Muang, Changwat Phetchabun.

Range of Profile Features:

The A horizon is from 10 to 25 cm thick and has 7.5YR or 10YR hues, values of 3 to 5 and
chromas of 2 to 4. Structure is weak to moderate fine and medium subangular blocky. Field
pH values range from 5.5 to 7.0.

The argillic B horizon has 5YR to 2.5YR hues, values of 3 to 5 and chromas of 3 to 6. Structure
is moderate medium and coarse subangular blocky. Field pH values range from 4.5 to 5.5.

The C horizon occurs at some depth below 1 m and has 7.5YR to 10YR hues, values of 4 to 5
and chromas of 4 to 8. Field pH values range from 6.5 to 8.0.

Similar Soil Series:

Warin series (Wn): is very deep soils, well drained and lower pH values in deeper subsoil.
Nam Duk series (Nd): is fine-silty family and deeper profile.

Principal Associated Soils:

These include Warin, Nam Chun, Nam Duk and Nam Len series.
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ANALYSIS RESULTS  Profile code no.: NC-47/115

      (oven dry basis) Soil series: Phetchabun (Pe)

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

518743 0-17 A 63.2 22.9 13.9 0.2 4.2 17.3 25.7 15.8 sl sl 5.3 4.3 18.2 116

518744 17-37 Bt1 64.8 15.4 19.8 1.2 3.8 17.6 28.8 13.4 sl sl 5.0 3.7 4.3 57

518745 37-73 Bt2 47.2 18.9 33.9 1.9 4.1 12.5 20.2 8.5 scl scl 4.8 3.8 2.4 33

518746 73-93 Bt3 51.8 14.4 33.8 4.2 4.7 12.7 19.2 11.0 scl scl 5.0 4.0 1.4 28

518747 93-150 Btc 50.9 23.2 25.9 9.2 6.6 11.1 15.5 8.5 scl vgcl 5.7 4.9 2.0 38

518748 195-220 2C 45.9 22.3 31.8 1.7 3.1 16.3 18.7 6.1 scl gc 6.4 5.5 0.6 34

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

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

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

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

0-17 2.1 1.96 4.20 1.60 0.30 0.20 6.30 5.90 12.20 9.7 69.8 65 52 0.16

17-37 1.8 2.53 2.60 1.10 0.10 0.20 4.00 7.40 11.40 8.2 41.4 49 35 0.10

37-73 3.8 0.59 5.70 1.70 0.10 0.20 7.70 9.00 16.70 12.8 37.8 60 46 0.07

73-93 3.6 1.40 6.90 1.70 0.10 0.20 8.90 6.80 15.70 12.6 37.3 71 57 0.08

93-150 3.5 1.46 7.20 1.60 0.10 0.30 9.20 5.40 14.60 10.9 42.1 84 63 0.11

195-220 3.8 0.28 12.50 1.70 0.10 0.40 14.70 3.20 17.90 14.9 46.9 99 82 0.22

Surveyor: N. Chorphaka Date: 26 April, 1982
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Proposed by: C. Changprai, 1971
Revised by:
1. B. Bhubharuang 1988
2. A. Potichan, 2004

PHAN SERIES Field Symbol: Ph

Distribution: Occupies small extent in North Thailand.

Setting: Phan soils are formed from alluvium and occur on alluvial plains and valley flats. Relief is
level to nearly level with few to common scattered termite mounds. Slopes range from 0 to
2%. The average annual precipitation under a Tropical Savanna (Koppen `Aw') climate
ranges from 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Poorly drained. Permeability and surface runoff are slow. The
soils are normally flooded by impounded rainwater and occasionally by stream water to
depth of not more than 30 cm for a period of 4 to 5 months during the rainy season.

Vegetation and Land Use: Transplanting rice is the main crop - grown on these soils. Upland crops
such as tobacco and some garden crops are grown where irrigation water is available during
the dry season.

Characteristic Profile Features: Phan series is a member of the fine, kaolinitic, isohyperthermic
Typic (Plinthic) Endoaqualfs. They are very deep soils and characterized by a grayish brown
or light brownish gray silty clay loam or clay loam A horizon overlying a light gray or gray clay
argillic B horizon. Common to many distinct strong brown to yellowish brown mottles occur
throughout the profile with common to many fine to coarse prominent red plinthite in the
subsoil. Reaction is slightly acid to moderately alkaline, increasing with depth.

Typifying Pedon: Profile code no. is N-36/60 (moist colors unless otherwise stated).

Location: Ban Pu Kaeng, Amphoe Phan Changwat Chiang Rai.
Sheet Name: Amphoe Mae Chai Sheet No.: 4947 I
Coordinate: 793532 Elevation: 408-410 m (MSL)
Relief: level to nearly level Slope: 0-1 %
Physiography: semi-recent terraces
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 30 cm Duration: 4-5 month Frequency: every year
Annual rainfall: 1,733.5 mm Mean temp.: 24 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: paddy field
Other: cracks are about 2 cm wide at surface, fine vertical cracks go down to 60 cm
Described by: Chamrong, Mana and Scholten Date: 12 May, 1971
Revised by: Aniruth Potichan Date: 26 May, 2004

Horizon Depth (cm) Description

Apg 0-10/14 Light brownish gray (10YR6/2) silty clay loam; common fine distinct yellowish
brown (10YR5/6) and few coarse strong brown (7.5YR5/8) mottles along
roots channels and as a thin layer near surface; weak coarse and medium
angular blocky structure; firm, very sticky and plastic; common fine and very
fine roots; medium acid (field pH 6.0); abrupt and wavy boundary.

ABg 10/14-28 Light gray (10YR7/2) plough pan clay loam with discernible sand fraction
common very fine distinct brownish yellow (10YR6/8) mottles; massive; hard,
firm, sticky and plastic; few small soft irregular iron-manganese nodules;
very few fine roots; slightly acid (field pH 6.5); clear and smooth boundary.

Btg 28-35/45 Light gray (10YR7/2) clay loam; many fine distinct strong brown (7.5YR5/8)
mottles; moderate medium and coarse angular blocky structure; hard, firm, sticky
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and plastic; broken thin clay coatings in tubular pores; very few small soft irregular
iron-manganese nodules; slightly acid (field pH 6.5); clear and irregular boundary.

Btgv1 35/45-66 Light gray (10YR7/2) clay; common fine distinct strong brown (7.5YR5/8)
and common medium prominent red (2.5YR4/8) mottles; moderate coarse
angular blocky structure; firm, sticky and plastic; continuous thin clay
coatings along tubular pores and broken moderately thick clay coatings
along cracks; no root; neutral (field pH 7.0); gradual and smooth boundary.

Btgv2 66-100+ Light brownish gray (10YR6/2) clay; fine, medium and coarse prominent red
(2.5YR4/8) and many medium and coarse distinct strong brown (7.5YR5/8)
mottles; moderate coarse angular blocky structure; firm, sticky and plastic;
continuous thick clay coatings in tubular pores, patchy thin clay coatings on
ped faces; manganese films along some of the fine tubular pores; some of
the red plinthite hardening into red ironstone nodules; neutral (field pH 7.0).

Type Location:

Phan series was named for Amphoe Phan, Changwat Chian Rai where the typifying pedon
was first described.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick and has 10YR hues, value of 5 through 7 and
chromas of 2 or less and hue of 7.5YR, value 4 or 5 and chroma 1 or less. The structure is
weak medium and coarse blocky; massive structure normally occurs in plough pan. Field pH
values range from 5.5 to 6.5.

The B horizon has hues of 10YR, values of 6 or 7 and chromas of 2 or less. The B horizon is argillic
showing evidence of illuviation in the form of clay coatings mainly in pores and on ped faces. The
structure is moderate coarse and medium blocky. Common to many red and yellowish red plinthite
with some ironstone nodules are commonly found. Field pH values range from 6.0 to 8.0. During the
dry season narrow cracks extend to depths of 60 cm below the soil surface.

Similar Soil Series:

Hang Dong series (Hd): soil color has lower value (4-6) and no plinthite in the subsoil.

Chiang Rai series (Cr): has similar profile but the pH value decreases with depth and base
saturation is lower than 35 percent.

Sukhothai series (Skt): is a Aeric Plinthic Endoaqualfs and soil color has higher chroma in the
upper B horizon.

Principal Associated Soils:

These include Hang Dong and Sukhothai series.
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ANALYSIS RESULTS  Profile code no.: N-36/60

      (oven dry basis) Soil series: Phan (Ph) 

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-777 0-10/14 Apg 21.0 48.5 30.5 sicl sicl 5.4 4.2 5.6 47

Pb-778 10/14-28 ABg 40.0 32.5 27.5 cl cl 6.9 5.5 4.7 21

Pb-779 28-35/45 BAg 30.0 35.5 34.5 cl cl 6.4 4.9 5.8 35

Pb-780 35/45-66 Btg1 20.0 36.0 44.0 c c 6.4 5.0 5.5 50

Pb-781 66-100+ Btg2 18.0 26.5 55.5 c c 6.4 5.4 6.4 50

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

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

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

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

0-10/14 0.9 1.24 5.50 0.50 0.10 0.30 6.40 4.90 11.30 9.3 30.5 69 57 0.03

10/14-28 0.3 0.72 3.60 0.30 0.10 0.20 4.20 1.50 5.70 4.9 17.8 86 74 0.01

28-35/45 0.8 0.28 4.30 0.40 0.10 0.20 5.00 2.60 7.60 6.5 18.8 77 66 0.01

35/45-66 1.0 0.30 5.10 0.50 0.10 0.30 6.00 3.40 9.40 8.9 20.2 67 64 0.01

66-100+ 1.6 0.30 6.10 0.70 0.10 0.10 7.00 4.30 11.30 11.6 20.9 60 62 0.01

Surveyor: Chamrong, Mana and Scholten Date: 12 May, 1971
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Proposed by: C. Changprai, 1973
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

PHON NGAM SERIES Field Symbol: Png

Distribution: Occupies moderate extent in the areas of Central Highlands. especially in Changwat Loei.

Setting: Phon Ngam soils are developed from sandy shale and/or fine grain sandstone and occur on
undulating to rolling (dissected) erosion surface. Slopes range from 2 to 8 percent. Elevation is
from 250 to 350 m above sea level. The climate is Tropical Savanna (Koppen `Aw'). Average
annual precipitation is from 1,100 to 1,400 mm. Mean annual air temperature is 27 oC.

Drainage, permeability and Runoff: Well drained. Permeability and surface runoff are rapid.
Ground water table falls below 2 m throughout the year. They dry out very deep during the
peak of dry season.

Vegetation and Land Use: Natural vegetation is Mixed Deciduous Forest with dominant bamboo
bearings. Parts are cleared for upland crop cultivation such as corn, kenaf, water melon,
cotton etc.

Characteristic Profile Features: Phon Ngam is a member of the fine-loamy, mixed, semiactive,
isohyperthermic Typic Haplustults. They are deep soils and characterized by a dark brown or
dark reddish brown or reddish brown sandy loam A horizon overlying a yellowish red grading
to red or dark red sandy clay loam argillic B horizon which inturn overlies a layer of
weathering sandstone and sandy shale C horizon. They contain common to many Pseudo-
laterite and weathered parent rock fragments between 100-150 cm of the surface. Reaction
is medium acid to neutral at surface layer and very strongly acid to strongly acid in subsoil.

Typifying Pedon: Profile code no. is NE-S 20/121 (moist colors unless otherwise stated).

Location: Near Ban Bu Khanun, Amphoe Khon Buri Changwat Nakhon Ratchasima.
Sheet Name: Ban Taling Chan Sheet No.: 5437 IV
Coordinate: 955930 Elevation: 300 m (MSL)
Relief: gently undulating Slope: 2-3 %
Physiography: erosion surface
Parent material: residuum from sandstone
Drainage: well drained Permeability: rapid
Runoff: rapid Ground water depth: >6 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,118 mm Mean temp.: 27 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: C. Changprai, Thawee and Thamanoon Date: 18 March, 1975
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

A1 0-5 Dark brown to brown (10YR4/3) sandy loam; weak fine and medium
subangular blocky structure; friable, nonsticky, nonplastic, many fine roots;
slightly acid (field pH 6.5); gradual, smooth boundary.

A2 5-18 Strong brown (7.5YR5/6) sandy loam; weak fine and medium subangular
blocky structure; friable, nonsticky, nonplastic; many fine and common
medium roots; moderately acid (field pH 6.0); clear smooth boundary.

Bt1 18-72 Red (2.5YR4/8) sandy clay loam; moderate coarse subangular blocky
structure; slightly firm, slightly sticky, slightly plastic; patchy moderately thick
clay coating on ped faces; few fine, medium and coarse roots; strongly acid
(field pH 5.5); gradual, smooth boundary.
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Bt2 72-100 Red (2.5YR4/6) gravelly sandy clay loam; weak coarse subangular blocky
structure; slightly firm, slightly sticky, slightly plastic; patchy thin clay coating
on ped face; few fine medium and coarse roots; very strongly acid (field pH5
4.5); gradual, smooth boundary.

Cr 100+ Weathered sandstone layer.

Type Location:

The Phon Ngam series was named for Ban Phon Ngam, Amphoe Wang Saphung, Changwat
Loei in which soils of this series were first described at a pit mentioned above.

Range of Profile Feature:

The A horizon is from 5 to 20 cm thick and has 5YR or 7.5YR hues, values of 3 or 4 and
chromas of 2 to 4. Texture of sandy clay loam may occur. Structure is weak to moderate
blocky. Field pH values range from 6.0 to 7.0.

The B horizon has 2.5YR or 5YR hues, values of 3 to 5 and chromas of 4 to 8. Texture of sandy
clay or clay loam may occur in very deep subsoil. Field pH values very from 4.5 to 5.5.

The C horizon usually occurs below 1 m and consists of highly weathered parent rock
fragments.

Mottles usually occur in the weathering zone.

Similar Soil Series:

Dan Sai series (Ds): is similar in appearance, but not contain common to many gravels or
pseudo-laterite between 100-150 cm.

Principal Associated Soils:

These include Wang Saphung, Loei and Chiang Khan series.

ANALYSIS RESULTS  Profile code no.: NE-S-20/121

      (oven dry basis) Soil series:  Phon  Ngam (Png)

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

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

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

Pf-321 0-5 A1 80.0 16.5 3.5 ls sl 6.3 5.3 0.3 3.1 56

Pf-322 5-18 A2 81.5 15.5 3.0 ls sl 6.4 5.3 0.3 2.2 32

Pf-323 18-72 Bt1 64.5 14.5 21.0 scl scl 5.8 4.1 0.3 3.0 35

Pf-324 72-100 Bt2 62.0 18.0 20.0 scl-sl gscl 5.6 4.0 0.0 2.5 27

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

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

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

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

0-5 0.4 1.02 0.03 2.70 0.80 0.10 0.20 3.80 2.10 5.90 4.2 120.0 90 64 0.28

5-18 2.7 0.61 0.02 1.70 0.60 0.10 0.20 2.60 1.10 3.70 2.8 93.3 93 70 0.15

18-72 2.1 0.25 0.02 0.50 1.20 0.10 0.30 2.10 5.80 7.90 5.5 26.2 38 27 0.03

72-100 1.6 0.23 0.02 0.40 1.10 0.10 0.30 1.90 6.00 7.90 5.7 28.5 33 24 0.03

Surveyor: C. Changprai, Thawee and Thamanoon Date: 18 March, 1975
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Proposed by: W. Boonyawat, 1969
Revised by:
1. N. Chorphaka, 1987
2. A. Potichan, 2004

PONG TONG SERIES Field Symbol: Po

Distribution: Occupies small extent in Northern Thailand.

Setting: Pong Tong soils are formed form colluvium and residuum of porphyritic granite and
granodiorite and occur on gently undulating to hilly terrains. The range of slopes is from 3 to
35%. The climate is Tropical Savanna (Koppen `Aw'). The average annual precipitation
range from 1,100 to 2,000 m.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate. Runoff
is slow to rapid.

Vegetation and Land Use: The soils are generally covered with mixed deciduous and dry evergreen
forest. Some areas are cleared for upland crops and fruit trees such as upland rice, maize,
pineapple, longan, lychee, mango etc.

Characteristic Profile Features: Pong Tong series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic (Kandic) Paleustults. They are deep soils and are characterized by a
very dark grayish brown and dark reddish brown silty clay loam or clay loam A horizon
overlying a yellowish red or red very gravelly clay argillic B horizon. The coarse fraction is
composed of angular quartz gravel which increases with depth. Reaction is slightly acid to
very strongly acid, decreasing with depth.

Typifying Pedon: Profile code no. is N-36/2, (Type location) (moist colours unless otherwise stated).

Location: Ban Suan Sak, Amphoe Mae Chan, Changwat Chiang Rai.
Sheet Name: Amphoe Mae Chan Sheet No.: 4949 II
Coordinate: 918245 Elevation: 450 m (MSL)
Relief: undulating Slope: 8-10 %
Physiography: dissected foothills and erosion surfaces
Parent material: residuum and colluvium derived from coarse grained granite with large phenocrysts

of feldspar, large quartz crystals, mica and dark minerals
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,733.5 mm Mean temp.: 24 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: secondary forest, shrubs and weed
Described by: Thamrong and J.D. Cowie Date: 25 June, 1968
Revised by: Aniruth Potichan Date: 27 May, 2004

Horizon Depth (cm) Description

A 0-7 Very dark grayish brown (10YR3/2) clay loam; (slightly gritty); moderate
medium and fine subangular blocky structure; friable, slightly sticky and
slightly plastic; few fine angular quartz gravels; many medium and fine roots;
moderately acid (field pH 6.0); abrupt and irregular boundary.

BA 7-23 Dark reddish brown (5YR3/3); gravelly clay loam moderate medium and fine
subangular blocky structure; friable, sticky and slightly plastic; many very fine
angular quartz gravels; many medium roots; moderately acid (field pH 6.0);
clear and smooth boundary.

Bt1 23-47 Dark reddish brown (5YR3/3) gravelly clay; moderate medium and fine
subangular blocky structure; friable, sticky and slightly plastic; moderately
thick clay coatings on ped faces; patchy thick clay coatings in pores; many
fine angular quartz fragments up to 1 cm in diameter; many medium and
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very fine roots; very strongly acid (field pH 4.5); gradual and smooth
boundary.

Bt2 47-62 Yellowish red (5YR4/8), very gravelly clay; many medium faint dark reddish
brown (5YR3/4) spots; moderate fine and medium subangular blocky
structure; friable, sticky and slightly plastic; moderately thick clay coatings on
ped faces and in pores; very frequent fine angular quartz gravels; few fine
and medium roots; very strongly acid (field pH 4.5); clear and wavy
boundary.

Bt3 62-88 Red (2.5YR4/6); very gravelly clay; massive to weak medium subangular
blocky structure; firm in places, friable when dug out, sticky and nonplastic;
many angular quartz fragments (0.1 to 1.5 cm diameter); few fine roots;
strongly acid (field pH 5.5); gradual and smooth boundary.

Bt4 88-145+ Red (2.5YR4/6); very gravelly clay; massive to weak subangular blocky
structure, firm in places and friable when dug out, sticky and nonplastic;
patchy moderately thick clay coatings on ped faces; many fine angular
quartz fragments (0.5 to 1.5 cm diameter); few fine roots; strongly acid (field
pH 5.5).

Range of Profile Features:

The A horizon is from 10 to 15 cm thick and has 10YR to 5YR hues, value of 3 or 4 chromas
of 2 or 3. The structure is moderate medium and fine blocky. Field pH values range from 5.5
to 6.5.

The B horizon has hues of 5YR or 2.5YR, values of 3 to 5 and chromas of 6 or 8. The B horizon
is argillic showing evidence of illuviation in the form of cutans on ped faces and in pores. The
structure is weak to moderate medium and fine blocky. Field pH values range from 4.5 to 5.5.

Similar Soil Series:

Nong Mot series (Nm): angular quartz gravels may be found in the lower subsoil deeper than
100 cm.

Chiang Khan series (Ch): derived from shale and gravels are iron-coated shale fragments.

Principal associated Soils:

These include Nong Mot and Chiang Saen series.
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ANALYSIS RESULTS  Profile code no.: N-36/2

      (oven dry basis) Soil series: Pong Tong (Po)

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-1170 0-7 A 27.3 40.4 32.3 cl cl 5.1 4.7 13.9 180

P-1171 7-23 BA 27.3 32.8 39.9 cl gcl 4.6 4.0 9.7 81

P-1172 23-47 Bt1 30.1 26.4 43.5 c gc 4.6 4.6 8.0 46

P-1173 47-62 Bt2 32.5 25.4 42.1 c vgc 4.8 4.8 6.0 31

P-1174 62-88 Bt3 22.4 23.8 53.8 c gc 5.0 5.0 11.3 31

P-1175 88-145+ Bt4 23.1 23.6 53.3 c gc 5.1 5.1 12.0 37

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

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

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

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

0-7 1.63 7.10 6.00 0.30 0.30 13.70 16.20 29.90 21.4 66.3 64 46 0.03

7-23 1.55 1.20 0.60 0.10 0.30 2.20 16.90 19.10 12.7 31.8 17 12 0.00

23-47 1.01 0.60 0.50 0.10 0.20 1.40 14.30 15.70 9.9 22.8 14 9 0.02

47-62 0.69 0.80 0.10 0.10 0.30 1.30 11.60 12.90 7.5 17.8 17 10 0.01

62-88 0.46 0.50 0.20 <0.1 0.20 0.90 10.80 11.70 8.8 16.4 10 8 0.01

88-145+ 0.18 0.40 0.60 <0.1 0.30 1.30 8.40 9.70 10.7 20.1 12 13 0.01

Surveyor: Thamrong and J.D. Cowie Date: 25 June, 1968
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Proposed by: C. Changprai, 1967
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

PHU SANA SERIES Field Symbol: Ps

Distribution: Occupies small extent in Northeast and North Thailand.

Setting: Phu Sana soils are residuum from granitic rock and occur on erosion surface or peneplain
remnant. Relief is undulating to rolling which slopes range from 3 to 8 percent. Elevation is
from 200 to 450 m above sea level. The climate is Tropical Savanna (Koppen 'Aw'). Average
annual precipitation varies from 1,100 to 1,500 mm. Mean annual air temperature is from 26
to 28 oC.

Drainage, Permeability and Runoff: Well drained. Ground water table falls below 5 m all year
round. Permeability is rapid over moderate. Surface runoff is rapid.

Vegetation and Land Use: Low open dipterocarp forest. Part are cleared for upland crops such as
kenaf, corn, water melon and some upland rice.

Characteristic Profile Features: Phu Sana series is a member of the fine-loamy, mixed,
isohyperthermic Kanhaplic Haplustults. They are shallow to gravels and are characterized by
a very dark grayish brown to dark brown sandy loam or loamy sand a horizon overlying a
yellowish red, reddish yellow or strong brown very gravelly sandy clay loam or very gravelly
clay loam argillic B horizon. Weathered granitic rock fragments occur below 80 cm depth
from the surface. Reaction is slightly acid to medium acid over medium to strongly acid.

Typifying Pedon: Profile code no. is NE-N-26/21 (Type location) (moist colors Type Location unless
otherwise stated).

Location: Left side of Loei-Chiang Khan road at km 230, Amphoe Muang Changwat Loei.
Sheet Name: Ban That Sheet No.: 5043 III
Coordinate: - Elevation: -
Relief: gently undulating to undulating Slope: 2-8%
Physiography: erosion surfaces
Parent material: residuum and colluvium derived from granite
Drainage: well drained Permeability: rapid over moderate
Runoff: rapid Ground water depth: >5 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,238.1 mm Mean temp.: 25.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: Chaleao and Mana Date: 15 March, 1972
Revised by: Aniruth Potichan Date: 23 May, 2004

Horizon Depth (cm) Description

A 0-5 Very dark grayish brown (10YR3/2) loamy coarse sand; weak coarse
subangular blocky with some granular structure at the uppermost; slightly
hard, friable, nonsticky, nonplastic; common fine and medium roots; coarse
fraction consists of about 3-5% angular and subangular quartz fragments (2-
4 mm in diameter); slightly acid (field pH 6.5); abrupt, smooth boundary.

AB 5-16 Strong brown (7.5YR5/6) gravelly loamy coarse sand; weak coarse
subangular blocky structure; slightly hard, friable, nonsticky, nonplastic; few
fine animal holes; common fine and medium roots; gravels consist of 2-4 mm
in diameter of angular and subangular quartz fragment; moderately acid
(field pH 6.0); clear, smooth boundary.
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Bt 16-24/30 Yellowish red (5YR4/8) and dark red (2.5YR3/6) very gravelly sandy clay
loam (20-30% quartz fragments); moderate coarse and medium subangular
blocky structure; slightly firm, sticky, slightly plastic; broken moderately thick
clay coatings on ped faces and thick continuous clay coatings in pores, few
fine and medium roots; moderately acid (field pH 6.0); clear, wavy boundary.

C1 24/30-100 White (5Y 8/2) and red (10R4/6) gravelly clay (20-30% gravels); massive;
firm, sticky, slightly plastic; common fine, medium and few coarse roots;
moderately acid (field pH 6.0); gradual, smooth boundary.

C2 100-150+ White (5Y 8/2) and red (10R4/6) very gravelly clay (40-50% angular quartz
fragments); massive; firm, sticky, slightly plastic; very few very fine roots;
moderately acid (field pH 6.0).

Type Location:

Phu Sana series was named for Phu Sana Mountain range in Changwat Loei which soils of
this series were first described at km 230, about 30 m on the left side of Loei - Chiang Khan
road.

Range of Profile Feature:

The thickness of the A horizon varies from 10 to 20 cm and has 10 YR hue, values of 2 to 4
and chromas of 1 to 3. Textures of loamy sandy or sandy clay loam many occur. Structure is
blocky and/or granular. Field pH value is from 6.0 to 7.0.

The B horizon has 5YR or 7.5YR hues, values of 4 to 7 and chromas of 6-8. Structure is blocky.
Field pH value is from 5.0-5.5.

Similar Soil Series:

Pong Tong series (Po): has deeper profile but it is in clayey-skeletal family.
Map Bon series (Mb): has similar profile but it is deeper profile.

Principal Associated Soils:

These include Loei, Chiang Khan series and Slope Complex.
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ANALYSIS RESULTS  Profile code no  NE-N-26/21

      (oven dry basis) Soil series:  Phu Sana series (Ps)

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

53663 0-5 A 80.0 12.9 7.1 ls lcos 5.7 5.1 6.1

53664 5-16 AB 83.8 9.9 6.3 ls glcos 6.1 5.5 3.5

53665 16-24/30 B+ 65.7 9.6 24.7 scl vgscl 5.7 4.7 1.3

53666 24/30-100 C1 34.7 9.7 55.6 c gc 5.6 4.5 1.1

53667 100-150+ C2 28.7 15.6 55.7 c vgc 5.7 4.2 0.8

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 3.9 0.98 1.08 0.99 0.17 0.20 2.44 3.11 5.55 3.96 55.8 62 44 0.001

5-16 2.7 0.20 0.19 0.44 0.07 0.16 0.86 1.33 2.19 1.63 25.9 53 39 0.000

16-24/30 10.6 0.24 0.10 1.29 0.27 0.16 1.82 2.22 4.04 3.26 13.2 56 45 0.000

24/30-100 24.5 0.22 0.30 2.02 0.47 0.16 2.95 4.72 7.67 6.06 10.9 49 38 0.000

100-150+ 25.8 0.07 0.29 1.28 0.41 0.16 2.14 5.43 7.57 6.29 11.3 34 28 0.000

Surveyor: Chaleao and Mana Date: 15 March, 1972
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Proposed by:
S. Thongplaeu and M. Chuertongdee, 1975

Revised by:
1. B. Bhubharuang, 1988
2. A. Potichan, 2004

SAN SAI SERIES Field Symbol: Sai

Distribution: Occupies small extent in the North and Central Highland.

Setting: San Sai soils are developed from alluvium and occur on level to slightly undulating low
terrace. Slopes are 3% or less. The climate is Tropical Savanna (Koppen 'Aw') with average
annual precipitation of 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Poorly drained. Permeability is moderate. Surface runoff is
slow They are normally flooded by impounded rain water and frequently by irrigates water for
4 to 5 months during the rainy season.

Vegetation and Land Use: Used for transplanted rice in the wet season and for some upland crops
in the dry season.

Characteristic Profile Features: San Sai series is a member of coarse-loamy, siliceous, subactive,
isohyperthermic Aeric Endoaqualfs. They are deep soils and characterized by a dark grayish
brown, brown or grayish brown to pinkish gray loamy sand or sandy loam A horizon
overlying a light gray, gray or pinkish gray sandy loam or sandy clay loam argillic B horizon
with distinct brownish and yellowish mottles throughout the profile. reaction is medium acid
to neutral over slightly acid to mildly alkaline.

Typifying Pedon: Profile code no. is N-35/110 (moist colour unless otherwise stated).

Location: Ban Pa Bong, Tambon Nong Harn, Amphoe San Sai, Changwat Chiang Mai.
Sheet Name: Changwat Chiang Mai Sheet No.: 4746 I
Coordinate: 928990 Elevation: 316 m (MSL)
Relief: nearly level Slope: 1-2 %
Physiography: low terrace
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: moderate
Runoff: slow Ground water depth: 1.2 m
Flooding depth: 20-30 cm Duration: 1-2 month Frequency: every year
Annual rainfall: 1,183.5 mm Mean temp.: 25.4 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: rice
Described by: Preecha Date: 18 January, 1974
Revised by: Aniruth Potichan Date: 26 May, 2004

Horizon Depth (cm) Description

Apg 0-11 Dark grayish brown (10YR4/2) fine sandy loam; many medium dark
yellowish brown (10YR4/4) mottles; weak fine subangular blocky structure
and single grains; very friable, nonsticky and nonplastic; many fine roots;
moderately acid (field pH 6.0); clear and smooth boundary.

ABg 11-18 Grayish brown (10YR5/2) fine sandy loam; many fine distinct dark grayish
brown (10YR4/4) mottles; weak fine subangular blocky structure; very
friable, nonsticky and nonplastic; common fine roots; moderately acid (field
pH 6.0); clear and smooth boundary.

Bg 18-25/30 Pinkish gray (7.5YR6/2) fine sand clay loam; many fine distinct strong brown
(7.5YR5/6) mottles; weak coarse subangular blocky structure; firm, slightly
sticky and slightly plastic; few very fine roots; moderately acid (field pH 6.0);
clear and wavy boundary.
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Btg1 25-30-44 Pinkish gray (7.5YR6/2) fine sandy clay loam; many fine and medium distinct
strong brown (7.5YR5/6-5/8) mottles; weak coarse subangular blocky
structure; firm, slightly sticky and slightly plastic; patchy thin cutans (clay
coating) in pores; few very fine roots; slightly acid (field pH 6.5); clear and
smooth boundary.

Btg2 44-57/68 Pinkish gray (7.5YR7/2) fine sandy clay loam; many coarse distinct strong
brown (7.5YR5/6) mottles; moderate medium subangular blocky structure;
firm, slightly sticky and slightly plastic; patchy thin cutans in pores and on ped
faces; very few very fine roots; neutral (field pH 7.0); clear and wavy boundary.

Btg3 57/68-100+ Pinkish gray (7.5YR6/2) gravelly sandy clay loam; many coarse distinct strong
brown (7.5YR5/8) mottles; moderate medium subangular blocky structure;
firm, sticky and nonplastic; continuous moderately thin clay coatings in pores;
many small and large hard irregular red and black Fe&Mn nodules (8-15 mm
80% by volume); very few very fine roots; neutral (field pH 7.0).

Type Location:

Ban Pheh, Amphoe San Sai, Changwat Chiang Mai. The site is at 060888 coordinate in the
sheet no. is 4867 IV.

Range of Profile Feature:

The A horizon is from 10 to 20 cm thick and has 10YR to 5YR, values of 4 to 7 and chromas
of 1 or 4. Structure is weak blocky. Field pH ranges from 5.0 to 7.0 but pH 8.0 may occur.

The B horizon has the same hues and chromas as the above horizon but values of 6 to 7.
Sandy clay loam or clay loam with discernable sand fraction may occur at very deep subsoil.
structure is weak to moderate blocky. Reaction range is 6.0 to 8.0. Plinthite may be found in
subsoil but less than 5 % by volume.

These soils may have features of stratification within the profile.

Similar Soil Series:

Khao Yoi series (Ky): is a member of the fine-loamy particle size class family.
Lampang series (Lp): is a member of the fine-silty particle size class family.

Principle Associated Soils:

These include Lampang and Hang Dong fine-loamy variant.
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ANALYSIS RESULTS  Profile code no.:  N-35/110

      (oven dry basis) Soil series: San Sai (Sai)

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-1156 0-11 Apg 62.0 30.5 7.5 sl fsl 4.7 4.2 6.7 41

Pe-1157 11-18 ABg 64.0 28.0 8.0 sl fsl 5.3 4.4 6.7 67

Pe-1158 18-25/30 Bg 59.0 32.0 9.0 sl fscl 5.1 4.4 8.0 47

Pe-1159 25/30-44 Btg1 57.0 33.0 10.0 sl fscl 5.8 4.6 3.3 21

Pe-1160 44-57/68 Btg2 53.5 37.0 9.5 sl fscl 6.1 5.0 1.7 32

Pe-1161 57/68-100+ Btg3 53.0 33.5 13.5 sl gscl 6.7 5.7 3.9 53

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

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

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

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

0-11 0.7 0.75 2.40 0.40 0.10 0.40 3.30 3.40 6.70 4.2 56.0 79 49 0.43

11-18 0.5 0.46 2.40 0.40 0.10 0.40 3.30 1.60 4.90 3.6 45.0 92 67 0.35

18-25/30 0.2 0.20 1.30 0.20 0.10 0.20 1.80 1.90 3.70 1.9 21.1 95 49 0.38

25/30-44 0.6 0.15 1.40 0.30 0.10 0.40 2.20 1.20 3.40 2.3 23.0 96 65 0.05

44-57/68 0.4 0.13 1.60 0.40 0.10 0.40 2.50 0.50 3.00 2.9 30.5 86 83 0.09

57/68-100+ 0.9 0.07 1.90 0.40 0.10 0.40 2.80 1.00 3.80 2.5 18.5 100 74 0.16

Surveyor: Preecha Date: 18 January, 1974
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Proposed by: V. Thunduan, 1971
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

SAMO THOD SERIES Field Symbol: Sat

Distribution: Occupies moderate extent in the Central Highlands, mainly in the central part of the Pa
Sak valley.

Setting: Samo Thod soils are derived from residuum and local colluvium from intermediate basic rook
associated with lime stone. They occur on dissected lava flows and erosion surfaces. relief is
undulating to gently rolling. Slopes range from 3 to 10%. Elevation ranges from 70 to 150 cm
above sea level. the climate is Tropical Savanna (Koppen 'Aw'). Annual precipitation ranges
from 1,100 to 1,500 mm. Mean annual temperature is 26 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is estimated to be
moderate to slow, runoff is rapid. Groundwater level is below 1 m during most of the year,
falling below 2 m during the peak of the dry season.

Vegetation and Land Use: Originally mixed deciduous or dry evergreen forest; but now largely
cleared for upland crops of which maize, cotton, sorghum and beans are most important.

Characteristic Profile Features: Samo Thod series is a member of the very fine, smectitic,
isohyperthermic Chromic Haplusterts. They are deep, neutral to mildly alkaline over very
strongly to strongly acid soils. They are characterized by a dark brown or dark reddish
brown, clay loamy, silty clay or clay A horizon overlying a dark brown or brown clay B
horizon common to many, distinct reddish brown and red mottles occur in the B horizon. The
lower B and C horizon has grayish brown colours, fewer mottles and often contains
slickensides and secondary lime concretions.

Typifying Pedon: Profile code no. is No.10 (Type Location) (moist colours unless otherwise stated).

Location: Ban Hin Dad Noi, Tambon Sab Samo Thod, Amphoe Bung Sam Phan Changwat Phetchabun.
Sheet Name: Khao Phra Sheet No.: 5140 I
Coordinate: 127454 Elevation: 75 m (MSL)
Relief: gently undulating Slope: 3-4%
Physiography: erosion surfaces
Parent material: colluvium derived from basalt association with limestone
Drainage: moderately well drained Permeability: rapid over moderate
Runoff: rapid Ground water depth: >5 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: Corn and fruit trees (Tamarind, jack fruit and mango)
Described by: N. Chorphaka, S. Imsamut and A. Potichan Date: 22 January, 1993
Revised by: Phusit Wiwatwongwana Date: 25 May, 2004

Horizon Depth (cm) Description

Ap 0-30 Dark reddish brown (5YR3/4) silty clay; fine crumb structure in the uppermost,
moderate medium and coarse subangular blocky structure in the lower part;
firm, sticky, plastic; few fine and medium roots; few fine charcoals; few fine
rounded Fe/Mn concretion; neutral (field pH 7.0); clear, wavy boundary.

BA 30-41 Dark reddish brown (5YR3/4) clay; common fine distinct yellowish brown
(10YR5/6) mottles; moderate medium and coarse subangular blocky
structure; firm, sticky, plastic; few fine and medium roots; few fine soft Fe/Mn
concretions; strongly acid (field pH 5.5); gradual, smooth boundary.
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Bw 41-67 Red (2.5YR4/6) clay; moderate fine and medium distinct brown (10YR5/3)
mottles; moderate medium and coarse subangular blocky structure; firm,
sticky, plastic; few fine roots; fine soft Fe/Mn concretions, very strongly acid
(field pH 5.0); clear, smooth boundary.

Bss1 67-98 Dark yellowish brown (5YR3/6 and 5YR4/4) clay; common fine distinct gray
(5YR5/1) mottles; moderate coarse prismatic breaking to medium
subangular blocky structure; firm, sticky, plastic; few fine and coarse roots;
common fine soft Fe/Mn concretion; few distinct slickensides; strongly acid
(field pH 5.5); clear, smooth boundary.

Bss2 98-146 Mixed dark brown to brown and red (7.5YR4/4 and 2.5YR4/6) clay; common
fine distinct gray (5YR5/1) mottles; moderate coarse prismatic breaking to
medium subangular blocky structure; firm, sticky, plastic; few fine roots;
common soft Fe/Mn concretions; common distinct slickensides; strongly acid
(field pH 5.5); clear, smooth boundary.

Cr 146-160+ Mixed dark grayish brown (10YR4/2) brownish yellow (10YR6/6) and gray
(2.5YR5/0) weathering basalt.

Range of Profile Features:

The A horizon is from 15 to 25 cm thick, has 10YR, 7.5YR or 5YR hues, values of 2 through 3
and chromas of 2 to 3. Structure is granular becoming moderate medium blocky in lower
layers.

The B horizon has its lower boundary between 50 and 125 cm of the soil surface and has
colours in 10YR or 7.5YR hues with values of 3 through 5 and chromas of 2 to 4. A thin layer
with 5YR hues often occurs at the boundary between the A and B horizons. Structure is
moderate medium and coarse blocky.

The C horizon consists of weathering basalt and to a lesser degree, weathering andesite and
grades to bedrock.

When cultivated, tillage may result in mixing of A and upper B material and structure becomes
coarser.

Similar Soil Series:

Chai Badan series (Cd): basalt derived, has darker colours, does not contain mottles, has
higher pH values, and moderately deep.

Principal Associated Soils:

These include the better drained Chai Badan, Lamnarai and Tha Li series soils on dissected
lava flows and erosion surfaces.
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ANALYSIS RESULTS  Profile code no.: 10

      (oven dry basis) Soil series: Samo Thod (Sat)

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

364091 0-30 Ap 10.5 30.8 58.7 1.9 1.8 1.5 2.5 2.8 c sic 5.8 4.6 4.9

364092 30-41 BA 8.2 30.2 61.6 1.2 1.0 1.3 2.5 2.2 c c 5.2 3.9 4.3

364093 41-67 Bw 6.6 23.0 70.4 0.8 0.8 1.0 2.0 2.0 c c 4.8 3.5 4.3

364094 67-98 Bss1 9.7 23.7 66.6 2.3 1.6 1.0 1.9 2.9 c c 4.8 3.4 4.0

364095 98-146 Bss2 8.4 27.3 64.3 2.3 1.3 1.0 1.8 2.0 c c 5.0 3.8 3.8

364096 146-160 Cr 14.5 49.8 35.7 5.3 3.3 2.0 2.3 1.6 sicl c 7.0 5.8 4.9

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

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

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

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

0-30 1.32 26.80 9.10 0.50 0.70 37.10 17.70 54.80 37.2 63.4 100 68 nd 0

30-41 0.90 22.90 7.80 0.30 0.40 31.40 21.90 53.30 36.2 58.8 87 59 0.9 0

41-67 0.75 21.80 7.80 0.30 0.40 30.30 25.60 55.90 37.3 53.0 81 54 8.5 0

67-98 0.42 24.00 7.80 0.30 0.40 32.50 24.00 56.50 40.8 61.3 80 58 5.8 0

98-146 0.39 31.70 8.80 0.40 0.50 41.40 20.80 62.20 43.9 68.3 94 67 0.5 0

146-160 0.27 44.60 9.40 0.30 0.50 54.80 12.30 67.10 45.0 126.1 100 82 nd 0

Surveyor: N. Chorphaka, S. Imsamut and A. Potichan Date: 22 January, 1993



121

Proposed by:
P. Hemsrichartti and N. Chorphaka, 1979

Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

SAI NGAM SERIES Field Symbol: Sg

Distribution: Occupies small extent in the northern part of the Central plain.

Setting: Sai Ngam soils are formed from medium grain transported parent material and occur on
levees and alluvial fan. Relief is nearly level to slightly undulating. Slopes range from 1 to 3
percent. Elevation is approximately from 30 to 65 m above sea level. The climate is Tropical
Savannah (Aw). Average annual precipitation range from 980 to 1,295 mm. Mean annual air
temperature is 25 to 27 oC.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be rapid. Surface
runoff is slow. Ground water level is below 1.25 m throughout the year. Flooding commonly
occurs as a flash flood from the stream.

Vegetation and Land Use: The original is mixed deciduous forest and the present mostly used for
upland crops such as, beans, sorghum, corn, chili, sugar cane. etc.

Characteristic Profile Features: Sai Ngam series is a member of coarse-loamy, mixed, semiactive,
isohyperthermic Ultic Haplustalfs. They are very deep soils characterized by a dark grayish
brown or dark brown sandy loam or loam A horizon, overlying a brown, dark brown or dark
yellowish brown sandy loam or light sandy clay loam argillic B horizon. These inturn overly a
loam sand to sand horizon which commonly occurs below 90 cm but within 1.5 m of the soil
surface. reaction is slightly acid to medium acid in the surface horizon and strongly acid to
medium acid in the subsoil.

Typifying Pedon: Profile code no. is NC-45/8.

Location: About 1.5 km south-west of Ban Bung Phi Krai, Ban Bung Phi Krai, Amphoe Phran Kratai
Changwat Kamphaeng Phet.

Sheet Name: Amphoe Phran Kratai Sheet No.: 4942 III
Coordinate: - Elevation: 60 m (MSL)
Relief: gently undulating Slope: 2-3%
Physiography: Alluvium plain
Parent material: alluvium
Drainage: well drained Permeability: rapid
Runoff: slow Ground water depth: 1.55 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,301.5 mm Mean temp.: 27.3 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use:
Described by: P. Hemsrichart and N. Chorphaka Date: 27 January, 1977
Revised by: Phusit Wiwatwongwana Date: 25 May, 2004

Horizon Depth (cm) Description

Ap 0-16 Dark grayish brown (10YR4/2) sandy loam; weak fine and medium
subangular blocky breaking to fine and medium granular structure; slightly
hard, friable, slightly sticky, slightly plastic; many very fine roots; slightly acid
(field pH 6.5); clear, smooth boundary.

Bt1 16-42 Brown to dark brown (7.5YR4/4) sandy loam; moderate medium and coarse
subangular blocky structure; friable, slightly sticky, slightly plastic; broken
thin cutans on ped faces and in pores; many very fine and very few coarse
roots; very strongly acid (field pH 5.0); gradual, smooth boundary.
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Bt2 42-95 Brown to dark brown (7.5YR4/4) silt loam; moderate medium and coarse
subangular blocky structure; friable, slightly sticky, slightly plastic; broken
moderately thick cutans on ped faces and in pores; many very fine roots;
very strongly acid (field pH 5.0); clear, smooth boundary.

Bt3 95-125 Brown to dark brown (7.5YR4/4) fine sandy loam; common fine distinct
yellowish brown (10YR5/4) mottles; weak fine and medium subangular
blocky structure; very friable, slightly sticky, slightly plastic; patchy thin
cutans on ped faces and in pores; common very fine and fine roots; strongly
acid (field pH 5.5); clear, smooth boundary.

Bt4 125-160 Brown to dark brown (7.5YR4/4) and pale brown (10YR6/3) silty loam; weak
medium and coarse subangular blocky structure; friable, slightly sticky,
slightly plastic; patchy thin cutans on ped faces; very few very fine roots;
common soft iron manganese concretions; strongly acid (field pH 5.5); clear,
smooth boundary.

C 160+ Sandy.
Remark: many fine mica flakes throughout profiles.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick and has 10YR or 7.5YR hues, value of 3 to 4 and
chromas of 2 to 4. Texture of loamy sand may occur. Structure is weak fine and medium
subangular blocky. Field pH is from 6 to 6.5.

The argillic B horizon has 10YR or 7.5YR hues, value of 3 or 4 and chromas of 3 to 4. Texture
of loam may be found. Structure is weak to moderate medium and coarse subangular blocky.
Field pH is from 5.0 to 6.0.

At some depth between 90 to 150 cm of the soil surface. Texture become much lighter; may be
loamy sand or sand. It may be BC or C horizon and the soil color is varying from dark yellowish
brown to brown. Structure is weak subangular blocky to structureless. Field pH varies from 6.5
to 5.5.

Similar Soil Series:

Kamphaeng Phet series (Kp): has a similar profile, but particle size class is fine-silty.
Lam Kaen series (Lam): has an Udic moisture regime and particle size class is fine-silty the

color of argillic B horizon has high chromas (more than 4).

Principal Associated Soils:

These include Kamphaeng Phet series and Kamphaeng Saen on same position and
Phetchaburi on lower position adjacent to semi-recent terrace.

General chemical features:

Sai Ngam Soils have moderately low to moderately fertility in the surface soil and moderately
low fertility in the subsoil.

Remark:

Color of argillic B horizon chroma may be more than 4 may occurs but not often.
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ANALYSIS RESULTS  Profile code no.: NC-45/8

      (oven dry basis) Soil series: Sai Sgam (Sg)

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-2868 0-16 Ap 60.3 29.2 10.5 sl sl 6.3 5.5 36.2 29

DN-2869 16-42 Bt1 57.7 29.5 12.8 sl sl 5.5 4.1 16.6 360

DN-2870 42-95 Bt2 56.7 27.3 16.0 sl sil 5.4 4.2 18.1 404

DN-2871 95-125 Bt3 81.3 12.4 6.3 ls fsl 6.0 4.2 6.3 89

DN-2872 125-160 Bt4 49.9 35.3 14.8 l sil 5.5 3.8 4.0 65

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 1.3 1.08 5.30 1.90 0.40 0.60 8.20 4.20 12.40 8.1 77.1 100 66 0.09

16-42 4.9 0.33 2.00 1.70 0.20 0.20 4.10 5.10 9.20 6.4 50.0 64 45 0.04

42-95 1.7 0.32 2.60 1.90 0.20 0.30 5.00 5.10 10.10 6.3 39.4 79 50 0.05

95-125 0.8 0.20 1.70 1.10 0.10 0.20 3.10 1.90 5.00 3.6 57.1 86 62 0.01

125-160 1.9 0.28 3.10 2.50 0.10 0.40 6.10 6.90 13.00 9.3 62.8 66 47 0.07

Surveyor: P. Hemsrichart and N. Chorphaka, Date: 27 January, 1977
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Proposed by: W. Boonyawat, 1968
Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

SOP PRAP SERIES Field Symbol: So

Distribution: Occupies small extent in Northern Thailand and the Central Highlands.

Setting: Sop Prap soils are residual soils derived from basalt and occur on dissected lava flows.
Relief is gently undulating to rolling. Slopes range from 2 to 12%. Elevation ranges from 150
to 250 m above sea level. The climate is Tropical Savanna (Koppen 'Aw'). Annual
precipitation ranges from 1,000 to 1,500 mm.

Drainage, Permeability and Runoff: Well drained. Permeability is moderate. Runoff is slow to rapid.

Vegetation and Land Use: Mainly mixed deciduous and dipterocarp forest. Parts are cleared for
upland crops such as maize, sugarcane, sorghum etc.

Characteristic Profile Features: Sop Prap series is a member of the fine, smectitic, isohyperthermic
Lithic Haplustolls. They are shallow, slightly acid to neutral soils characterized by a very dark
grayish brown or very dark brown clay loam or clay A horizon and a very dark grayish brown
or dark brown clay B horizon. This overlies a weathering zone which grades to bedrock
within 50 cm of the soil surface.

Typifying Pedon: Profile code no. is NC-47/71 (moist colours unless otherwise stated).

Location: Ban Nam Ron, 15 km south-east of Amphoe Muang Changwat Phetchabun.
Sheet Name: Changwat Phetchabun Sheet No.: 5241 IV
Coordinate: 343027 Elevation: 160 m (MSL)
Relief: gently undulating Slope: 2-3%
Physiography: dissected lava flows
Parent material: residuum derived from basalt
Drainage: well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: mixed deciduous forest
Described by: Bos and J.D. Cowie Date: 16 December, 1969
Revised by: Aniruth Potichan Date: 27 May, 2004

Horizon Depth (cm) Description

A 0-18 Black (10YR2/1) clay; strong fine and medium subangular blocky structure;
firm, sticky and plastic; few subangular basalt gravels; abundant very fine
and medium roots; neutral (field pH 7.0); clear and smooth boundary.

Bw 18-30/37 Very dark brown (10Y 2/2) clay; strong medium and fine subangular blocky
structure; firm, sticky and plastic; frequent subangular basalt gravels and
many coarse sand size, yellow weathering basalt fragments; abundant very
fine and medium roots; moderately alkaline (field pH 7.5); abrupt and
irregular boundary.

R 30/37+ Gray, hard basalt with very dark brown (10YR2/2) clay in cracks; the rocks
have a weathered surfaces 0.5 to 1 mm thick; common fine and very fine
roots occur in cracks; slightly acid (field pH 6.5).

Type Location:

Sop Prap series was named for Amphoe Sop Prap, Changwat Lampang however a typifying
pedon was not described.
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Range of Profile Features:

The A horizon is from 10 to 20 cm thick, has 10YR hue, values of 2 or 3 and chromas of 1 or
2. Structure is moderate to strong fine and medium blocky or granular. Field pH values range
from 6.0 to 7.0.

The B horizon has 10YR and 7.5YR hues, values of 2 or 3 and chromas of 2 to 4. Structure is
strong fine and medium blocky. Field pH values range from 6.0 to 7.5.

Scattered, weathering basalt fragments may occur in both A and B horizon.

Similar Soil Series:

Chai Badan series (Cd): also basalt derived but has a moderately deep solum with bedrock
occurring between 50 and 125 cm of the soil surface.

Principal Associated soils:

These include Chai Badan, Lamnarai and Buri Ram series which occupy adjacent and slightly
lower positions on dissected lava flows.

ANALYSIS RESULTS  Profile code no.: NC-47/71

      (oven dry basis) Soil series: Sop Prap (So)

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-49 0-18 A 24.0 23.0 53.0 c c 6.9 5.8 4.3 34.8 262

P-50 18-30/37 Bw 23.0 36.0 41.0 c c 6.1 4.9 2.5 29.2 72

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 7.1 2.81 33.90 11.60 0.60 0.30 46.40 12.00 58.40 63.3 119.4 73 79 0.07

18-30/37 7.9 0.91 26.90 11.90 0.10 0.30 39.20 13.50 52.70 57.8 141.0 68 74 0.04

Surveyor: Bos and J.D. Cowie Date: 16 December, 1969
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Proposed by: F. R. Moormann, 1962
Revised by:
1. B. Bhubharuang, 1988
2. A. Potichan, 2004

SAN PA TONG SERIES Field Symbol: Sp

Distribution: Occupies moderate extent in North Thailand and Northeast Thailand.

Setting: San Pa Tong soils are formed from old alluvium on the older terraces and fans. They occupy
gently to rolling terrains with 2 to 20% slopes. The climate is a Tropical Savanna climate
(Koppen `Aw').

Drainage, Permeability and Runoff: Moderately well drained. Permeability is moderate to rapid.
Runoff is slow to medium. Ground water level falls below 1 m throughout the year.

Vegetation and Land Use: Originally mixed deciduous and dipterocarpous forest. However, parts are
cleared for upland crops and fruit trees such as cassava, sugarcane, peanuts, longan,
mango.

Characteristic Profile Features: San Pa Tong series is a member of the coarse-loamy, siliceous,
semiactive, isohyperthermic Typic (Kandic) Paleustults. They are very deep soils and are
characterized by a dark grayish brown or dark brown sandy loam A horizon overlying pale
brown, light yellowish brown sandy loam argillic B which may grade to sandy clay loam in
very deep subsoil. Reaction is moderately acid to slightly acid at the surface and very
strongly acid to strongly acid in the subsoil.

Typifying Pedon: Profile code no. is NE-N-29/94 (moist colours unless otherwise stated).

Location: South-west of Ban Don Daeng, Amphoe Ban Phaeng,Changwat Nakhon Phanom.
Sheet Name: Amphoe Ban Phaeng Sheet No.: 5844 IV
Coordinate: - Elevation: 148 m (MSL)
Relief: gently undulating Slope: 3-5%
Physiography: terraces
Parent material: old alluvium
Drainage: moderately well drained Permeability: moderate to rapid
Runoff: slow Ground water depth: >1 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 2,324.3 mm Mean temp.: 25.9 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: Upland crops
Described by: A. Suteemeechaikul Date: Dec. 25 1981
Revised by: Aniruth Potichan Date: 27 May, 2004

Horizon Depth (cm) Description

Ap 0-11 Very dark grayish brown (10YR3/2) sandy loam; weak fine and medium
subangular blocky structure; slightly hard, friable, nonsticky and nonplastic;
many medium and fine roots; strongly acid (field pH 5.5); clear and smooth
boundary.

BA 11-30 Very dark grayish brown (10YR3/2) sandy loam; weak fine and medium
subangular blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; common fine to medium roots; strongly acid (field pH 5.5); clear and
smooth boundary.

Bt1 30-75 Dark brown to brown (10YR4/3) sandy loam; moderate fine and medium
subangular blocky structure; hard, firm, slightly sticky and slightly plastic;
patchy thin cutans on ped faces and in pores; few fine roots; strongly acid
(field pH 5.5); clear and smooth boundary.
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Bt2 75-120 Yellowish brown to brown (10YR5/4) sandy loam; moderate fine and medium
subangular blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; patchy thin cutan on ped faces and in pores; few roots; strongly acid
(field pH 5.5); clear and smooth boundary.

Bt3 120-150+ Pale brown (10YR6/3) sandy loam; moderate medium and coarse
subangular blocky structure; hard, friable to firm, slightly sticky and slightly
plastic; strongly acid (field pH 5.5).

Type Location:

The first description from Ban Gard, Amphoe San Pa Tong, Changwat Chiang Mai.

Range of Profile Features:

Thickness of the A horizon ranges from 10 to 30 cm. Matrix colors are in 10YR and 7.5 YR hues
with values of 3 to 5 and Chromas 2 through 4, although darker colours may occur if there is a
high proportion of charcoal in the surface layer due to burning. Structure is weak to moderate,
fine and medium blocky. Field pH values range from 5.5 to 6.5.

The argillic B horizon may have sandy clay loam textures in the deeper layers, however it is still
in the coarse-loamy family. Matrix colour are mainly brown (hue 10YR with value of 4 to 6 and
chroma of 3 to 4; hue 7.5YR with values 4 to 6 and chromas 2 to 4). Structure is moderate,
medium and coarse blocky. Field pH values range from 4.5 to 5.5. Rounded quartz gravels may
be found below 100 cm from the surface, but are not diagnostic for the series.

Similar Soil Series:

Khorat series (Kt): moderately well drained with mottles occurring in the deeper B horizon and
fine-loamy family.

Principal Associated Soils:

These include Khorat series occupying similar position, Roi Et and Lampang series occupying
lower position on the semi-recent terrace; Warin, Yasothon, Mae Rim series on the higher
terraces.

Remarks:

During early surveys San Pa Tong series was restricted to the North of Thailand and Khorat
series to the North East Plateau. Recent studies, however, have indicated that the two
original concepts were identical consequently Khorat had been restricted to moderately well
drained soils (fine loamy) and San Pa Tong to well drained soils (coarse-loamy). Areas
mapped as Khorat series in early surveys of the North East can now be expected to contain
both soil series and in the same way areas mapped as San Pa Tong in early surveys of North
Thailand can also be expected to contain both series.
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ANALYSIS RESULTS  Profile code no.: NE-N-29/94

      (oven dry basis) Soil series: San Pa Tong  (Sp)

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

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

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

5/6897 0-11 Ap 75.1 19.8 5.1 0.2 13.7 13.7 35.3 12.2 sl-ls sl 4.8 4.0 5.3 39

5/6898 11-30 BA 72.7 17.2 10.1 0.5 2.3 13.8 33.8 22.3 sl sl 4.9 3.9 2.9 19

5/6899 30-75 Bt1 72.7 18.3 9.0 0.4 2.7 13.5 33.6 22.5 sl sl 4.6 3.9 2.9 15

5/6900 75-120 Bt2 74.0 15.0 11.0 0.3 2.5 13.1 33.6 24.5 sl sl 4.8 3.9 2.3 13

5/6901 120-150 Bt3 73.2 14.3 12.5 0.5 2.6 13.3 33.4 23.4 sl scl 4.7 3.7 2.0 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 3.1 2.80 1.50 0.50 0.10 0.20 2.30 8.20 10.50 5.6 109.8 41 22 0.05

11-30 3.4 0.86 0.50 0.30 0.05 0.20 1.05 7.00 8.05 4.2 41.6 25 13 0.05

30-75 3.9 0.51 0.50 0.30 0.04 0.20 1.04 5.20 6.24 3.1 34.4 34 17 0.00

75-120 2.4 0.35 0.30 0.10 0.04 0.20 0.64 3.80 4.44 2.5 22.7 26 14 0.00

120-150 2.8 0.25 0.30 0.10 0.04 0.20 0.64 3.30 3.94 2.9 23.2 22 16 0.00

Surveyor: A. Suteemeechaikul Date: Dec. 25 1981
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Proposed by: V. Thunduan, 1970
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

SI THEP SERIES Field Symbol: Sri

Distribution: Occupies moderate extent in the Central Highlands.

Setting: Si Thep soils are formed from alluvium and occur on low terraces with level relief and less
than 2% slope. Elevation ranges from 60 to 90 m above sea level. The climate is Tropical
climate is Tropical Savanna (Koppen `Aw'). Mean annual precipitation ranges from 1,100 to
1,600 mm.

Drainage, Permeability and Runoff: Poorly drained. Permeability is moderate. Runoff is slow.
Flooded by impounded rain water and occasionally by stream water up to 30 cm depth for
about four months during the rainy season. Groundwater level falls below 1.5 m from the soil
surface during the peak of the dry season.

Vegetation and Land Use: Mostly secondary dipterocarp forest some areas are cleared for rice
plantation.

Characteristic Profile Features: Si Thep series is member of the fine-silty, mixed, subactive
isohyperthermic Plinthic Paleaquults. They are deep soils and are characterized by a grayish
brown or dark grayish brown or loam or silt loam A horizon with brown and yellowish brown
and/or dark brown mottles overlying a pinkish gray or light brownish gray clay loam or silty
clay loam argillic B horizon with many distinct strong brown, reddish yellow or yellowish red
mottles. Quantities of iron stone nodules are usually present in the subsoil. Reaction is
slightly to medium acid in the surface and strongly to very strongly acid in the subsoil.

Typifying Pedon: Profile code no. is NC-47/89 (Type Location) (Moist colors unless otherwise stated).

Location: Ban Na Sanun, Amphoe Wichian Buri Changwat Petchabun.
Sheet Name: Amphoe Wichian Buri Sheet No.: 5240 III
Coordinate: 318208 Elevation: 76 m (MSL)
Relief: level Slope: 0-1%
Physiography: terraces
Parent material: alluvium
Drainage: poorly drained Permeability: moderate
Runoff: slow Ground water depth: >1.5 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,208.9 mm Mean temp.: 27.8 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: V. Thunduan and D. Muklai Date: March, 1970
Revised by: Phusit Wiwatwongwana Date: 25 May, 2004

Horizon Depth (cm) Description

A 0-6 Grayish brown (10YR5/2) silt loam; few fine faint dark yellowish brown
mottles; moderate fine and medium subangular blocky structure; slightly
hard, slightly sticky, slightly plastic; very fine and fine and fine roots;
moderately acid (field pH 6.0); clear, smooth boundary.

ABg 6-16 Pinkish gray (7.5YR7/2) silt loam; common fine and medium yellow mottles;
weak medium to coarse subangular blocky structure; slightly hard, sticky,
plastic; common very fine to fine roots; very strongly acid (field pH 5.0);
clear, smooth boundary.

Btg1 16-30 Pinkish gray (7.5YR7/2) silt loam; many fine to medium distinct reddish
yellow mottles; weak medium subangular blocky; structure; slightly hard,
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sticky, plastic; few fine roots; very strongly acid (field pH 4.5); gradual,
smooth boundary.

Btg2 30-47 Pinkish gray (7.5YR6/2-7/2) silt loam; many coarse distinct strong brown and
yellowish red mottles; weak medium subangular blocky structure; hard,
sticky, plastic; few very fine and medium roots; very strongly acid (field pH
4.5); clear, smooth boundary.

Btg3 47-77 Pinkish gray (7.5YR6/2) silty clay loam; many coarse distinct strong brown
mottles; moderate medium subangular blocky structure; slightly firm, sticky,
plastic; broken thin cutans on ped faces; few small soft, irregular red and
black iron stone nodules; few very fine roots; very strongly acid (field pH
4.5); gradual, smooth boundary.

Btgv 77-112+ Pinkish gray (7.5YR7/2); gravelly clay loam (forming 5YR5/8 laterite); moderate
medium subangular blocky structure; slightly friable, sticky, plastic; broken thin
cutans on some ped faces; many small soft and hard irregular red and black
ironstone nodules; few very fine roots; very strongly acid (field pH 4.5).

Range of Profile Features:

The A horizon ranges from 5 to 15 cm in thickness and has hues of 10YR, values of 4 to 6
and chromas of 2 to 3.

The A horizon may be free of mottles, with colours of brown or dark brown.

The B horizon has hues of 10YR to 5YR, but normal 7.5YR, values of 6 to 7 and chromas of 2
or less. Silty clay textures may occur in the deeper subsoil.

The pH values are 5.0 to 6.5 over 4.5 to 5.5. Weak to moderate blocky structure occurs
throughout the profile but they are fine are fine and medium in the A horizon and medium and
coarse in the B horizon. Clay coatings are moderately developed in the argillic B horizon.

Similar Soil Series:

Lampang series (Lp): is Endoaqualfs.
Chiang Rai series (Cr): has dominant red mottles in the argillic B horizon and is a member of

the fine family.
Roi Et series (Re): has higher sand fraction throughout the profile.

Principal Associated Soils:

Si Thep series are associated with Lom Kao and Hang Dong series occupying slightly lower
positions on the alluvial Plain.
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ANALYSIS RESULTS  Profile code no.: NC-47/89

      (oven dry basis) Soil series: Si Thep (Sri)

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-537 0-6 A 20.0 74.0 6.0 sil sil 5.9 4.6 0.4 5.1 45

Pa-538 6-16 ABg 26.0 66.0 8.0 sil sil 5.0 4.0 0.3 2.6 21

Pa-539 16-30 Btg1 31.0 56.0 13.0 sil sil 5.3 3.8 0.6 2.9 24

Pa-540 30-47 Btg2 28.0 55.0 17.0 sil sil 5.1 3.8 0.0 2.5 16

Pa-541 47-77 Btg3 19.0 53.0 28.0 sicl sicl 5.1 3.6 1.0 3.4 24

Pa-542 77-112+ Btgv 24.0 44.0 32.0 cl gcl 5.5 3.8 0.3 3.4 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

0-6 0.5 0.97 1.70 0.40 0.10 0.20 2.40 4.60 7.00 4.0 66.7 60 34 0.02

6-16 0.4 0.21 0.40 0.10 0.03 0.20 0.73 4.60 5.33 3.1 38.8 24 14 0.02

16-30 0.7 0.09 0.20 0.04 0.02 0.20 0.46 5.00 5.46 2.8 21.5 16 8 0.01

30-47 0.5 0.07 0.20 0.04 0.02 0.20 0.46 4.30 4.76 3.6 21.2 13 10 0.02

47-77 1.3 0.08 0.20 0.02 0.03 0.20 0.45 11.30 11.75 7.1 25.4 6 4 0.01

77-112+ 1.6 0.08 0.30 0.10 0.04 0.20 0.64 9.80 10.44 10.6 33.1 6 6 0.02

Surveyor: V. Thunduan and D. Muklai Date: March, 1970
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Proposed by: F.R. Moomann, 1963
Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

TAKHLI SERIES Field Symbol: Tk

Distribution: Occupies moderate extend in the Central Highlands, North East and small extent in
South West Thailand.

Setting: Takhli soils are formed from transported material over marly beds and occur on gently
undulating to undulating terrains with slopes ranging from 2 to 12%. The climate is Tropical
Savanna (Koppen 'Aw').

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate. Runoff
is slow to medium.

Vegetation and Land Use: Mixed deciduous and dry evergreen forest. Parts are cultivated to corn,
cotton, beans and orchards of custard apples and other fruits.

Characteristic Profile Features: Takhli series is a member of the loamy-skeletal, carbonatic,
isohyperthermic, Entic Haplustolls. They are shallow and calcareous soils. They are
characterized by a black, very dark gray, very dark grayish brown or very dark brown
(gravelly) clay loam or silty clay loam A horizon overlying a dark brown or brown, with some
whitish marl nodules, silty clay loam, clay loam B horizon. The C horizon with many
secondary lime nodules or marl occur as a layer within 50 cm from the surface. The reaction
is neutral to moderately alkaline in the surface and moderately alkaline in the subsoils.

Typifying Pedon: Profile code no. is Tk-2 (moist colors unless otherwise stated)

Location: About 150 m south-west of Ban Sup Phraiwan school, Ban Phu Ta Nuang, Tambon Khala,
Amphoe Phayuha Khiri, Changwat Nakhon Sawan.

Sheet Name: Amphoe Tha TaKo Sheet No.: 5040 II
Coordinate: 419211 Elevation: 70 m (MSL)
Relief: gently undulating Slope: 2-3 %
Physiography: marl terraces
Parent material: transported materials over secondary lime and marl
Drainage: well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,119 mm Mean temp.: 28.3 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland crops; sorghum, sugarcan, corn
Described by: S. Kunaporn, P. Suthasut and P. Donsakul Date: 8 March, 1988
Revised by: Aniruth Potichan Date: 28 May, 2004

Horizon Depth (cm) Description

Ap 0-21 Very dark grayish brown (10YR3/2) clay loam; weak coarse and medium
subangular blocky parting to fine granular structure; friable, sticky and
plastic; common medium and fine roots; few marl fragment about 5% (0.3-1
cm in diameter); moderately alkaline (field pH 8.0); clear and smooth
boundary.

Bw 21-40 Dark brown to brown (7.5YR4/2) clay loam; weak coarse and medium
subangular blocky structure; friable, sticky and plastic; few fine and very fine
roots; gravels composed of marl about 10-15% (0.3-1 cm in diameter);
moderately alkaline (field pH 8.0); clear and smooth boundary.

Ck1 40-87 Dark brown to brown (7.5YR4-5/2) very gravelly clay loam; weak fine and
medium subangular blocky structure; friable, sticky and slightly plastic; few
fine and very fine roots; gravels composed of marl about 50-60% (0.3-1 cm
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in diameter), one animal hole (2-3 cm); moderately alkaline (field pH 8.0);
gradual and smooth boundary.

Ck2 87-119 Brown (7.5YR5/2-4) extremely gravelly clay loam; structureless; few fine and
very fine roots; one animal hole (12-15 cm in diameter), gravels composed of
marl about 70-80% (0.5-2 cm in diameter); moderately alkaline (field pH 8.0);
gradual and smooth boundary.

Ck3 119-220 Brown (7.5YR5/2-4) extremely gravelly clay loam; structureless; same as the
upper horizon but no root in this horizon.

Remark: below 130 cm depth collected sample by auger.

Type Location:

Amphoe Takhli, Changwat Nakhon Sawan.

Range of Profile Features:

The A horizons range from 20 to 40 cm in thickness and have hues of 10YR to 7.5YR, values
of 2 to 3, chromas of 1 to 2. Dark brown color may occur in the surface horizon. Structure is
weak to strong fine to medium blocky and/or granular A horizon.

The B horizon is weakly developed with dark grayish brown to brown of hue 10YR or 7.5YR.

The C horizon mostly consists of marl and/or limestone nodules. The pH values are 7.0 to 8.0 in
the surface and above 8.0 in the subsoil.

Similar Soil Series:

Hin Son series (Hs): has a more developed profile and redder in color.
Lop Buri series (Lb): has a thicker solum which cracks widely and deeply and is in Vertisols

Principal Associated Soils:

These include Lop Buri series on semi-recent terraces, and Chai Badan and Lam Narai series
on basalt lava flows.

Remarks:

In places, Limestone bedrock is encountered within 50 cm of the soil surface. However, this
occurs in few isolated spots and unless greater aerial extent is found a new series will not be
proposed, although such soils would be classified as Lithic Calciustolls.
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ANALYSIS RESULTS  Profile code no.: Tk-2

      (oven dry basis) Soil series: Tha Kli (Tk)

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

0-21 A 17.5 51.8 30.7 sicl cl 8.2 7.1 16.8 172

21-40 Bw 20.1 50.3 29.6 sicl cl 8.4 7.1 5.6 83

40-87 Ck1 24.4 45.9 29.7 cl vgcl 8.4 7.2 11.4 87

87-119 Ck2 44.4 36.8 18.8 l vgcl 8.5 7.4 7.1 26

119-220 Ck3 42.1 39.1 18.8 l vgcl 8.4 7.4 11.9 30

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

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

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

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

0-21 1.67 44.90 0.90 0.20 0.20 46.20 2.70 48.90 34.3 111.7 100 94

21-40 0.98 48.40 0.90 0.20 0.20 49.70 2.60 52.30 33.5 113.2 100 95

40-87 0.45 43.60 0.20 0.20 0.20 44.20 0.80 45.00 21.9 73.7 100 98

87-119 0.18 37.20 0.20 0.10 0.20 37.70 0.40 38.10 10.2 54.3 100 99

119-220 0.16 38.40 0.20 0.10 0.20 38.90 0.40 39.30 8.6 45.7 100 99

Surveyor: S. Kunaporn, P. Suthasut and P. Donsakul Date: 8 March, 1988 
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Proposed by:
C. Changprai and F.R. Moormann, 1966

Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

THA LI SERIES Field Symbol: Tl

Distribution: Occupies moderate extent in Central Highlands.

Setting: Tha Li soils are formed from residuum and colluvium from andesite and equivalent igneous
rocks and occur on (dissected) erosion surface and footslope. Relief is undulating to hilly
which slopes range from 3 to 20 percent. Elevation, above sea level, is from 180 to 400 m.
The climate is Tropical Savanna (Koppen 'Aw'). average annual precipitation varies from
1,100 m to 1,500 mm. Mean annual air temperature is from 26 to 28 oC.

Drainage, Permeability and Runoff: Well drained. Permeability is moderate. Surface runoff is rapid.
Ground water table is very deep even in the rainy season.

Vegetation and Land Use: Originally mixed deciduous forest. Parts are cleared for shifting
cultivation.

Characteristic Profile Features: Tha Li series is a member of the clayey-skeletal, mixed, semiactive
isohyperthermic Ultic Haplustalfs. They are gravelly and moderately deep soils and are
characterized by a very dark grayish brown, dark reddish brown (gravelly) loam or clay loam
A horizon overlying a reddish brown or yellowish red very gravelly clay loam or very gravelly
clay argillic B horizon. Weathered and/or partly weathered rock fragments usually occur
throughout the profile, increasing with depth. The C horizon occurs at some deep below 80
cm. Reaction is medium acid to neutral over strongly acid to medium acid.

Typifying Pedon: Profile code no. is NE-N-26/22 (colors are for moist unless otherwise stated).

Location: Approximately 1 km south-east of Ban Khok Yai, on left side of Ban Sam Yaek-Tha Li
road, Amphoe Tha Li Changwat Loei.

Sheet Name: Ban That Sheet No.: 5344 III
Coordinate: - Elevation: 80-400 m (MSL)
Relief: gently undulating to rolling Slope: 33-12 %
Physiography: dissected erosion surfaces
Parent material: residuum and colluvium derived from andesite and equivalent igneous rocks
Drainage: well drained Permeability: moderate
Runoff: rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,238.1 mm Mean temp.: 25.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: mixed deciduous forest
Described by: Chaleao and Mana Date:
Revised by: Phusit Wiwatwongwana Date: 26 May, 2004

Horizon Depth (cm) Description

A 0-12 Dark brown (7.5YR3/2) loam; moderate fine and medium subangular blocky
and moderate fine and medium granular structure at the uppermost; slightly
hard, slightly firm, slightly sticky, plastic; few fine and medium animal holes;
common termite holes; many fine, common medium, few coarse roots; few
scatters small and medium partly weathered andesite fragments; neutral
(field pH 7.0); gradual, smooth boundary.

BA 12-31 Reddish brown (5YR4/4) gravelly sandy clay loam; moderate fine and
medium subangular blocky structure; slightly hard, friable, sticky, plastic;
moderate broken clay coatings on ped faces, moderately thick continuous
clay coatings in pores; fine and medium animal holes; common fine, medium
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and few large roots; coarse fraction consists of about 15 to 20 percent of
partly weathered andesite fragments; moderately acid (field pH 6.0); gradual,
smooth boundary.

Bt 31-80+ Reddish brown (2.5YR4/4) very gravelly clay; moderate coarse and medium
subangular blocky structure; slightly hard, friable, sticky, plastic; moderately
thick broken clay coatings on ped faces, thick continuous clay coatings in
pores; common fine and medium roots; coarse fraction consists of 60 to 70
percent partly weathered andesite fragments and few slightly hard iron-
manganese concretions; strongly acid (field pH 5.5).

Range of Profile Features:

The thickness of an A horizon varies from 10 to 20 cm and has 10YR or 7.5YR or 5YR hues,
values of 2 to 4 and chromas of 1 to 3. Textures of silt loam or silty clay loam may occur.
structure is moderate fine to medium blocky and granular, Field pH value is from 6.0 to 7.0.

The argillic B horizon has 7.5YR, 5YR or 2.5YR hues, values of 3 to 5 and chromas of 3 to 8 in
2.5YR and 5YR and of 4 to 6 in 7.5YR. Structure is fine to moderate blocky. Field pH value is
from 5.0 to 6.0.

The C horizon mainly contain, highly and/or partly weathered parent rock fragments and occurs
at some depth between 80 to 125 cm.

Similar Soil Series:

Surin series (Su): are derived from basalt, and very deep soils.
Chiang Khan series (Ch): are derived from shale.

Principal Associated Soils:

These include Chai Badan, Loei series and Slope Complex.

ANALYSIS RESULTS  Profile code no.: NE-N-26/22

      (oven dry basis) Soil series: Tha Li (Tl)

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

53676 0-12 A 34.3 43.6 22.1 l l 6.2 5.4 51.1

53677 12-31 BA 48.2 27.7 24.1 scl gscl 5.4 4.1 4.7

53678 31-80 Bt 34.0 20.1 45.9 c vgc 4.9 4.0 2.4

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 17.0 2.54 7.95 3.11 0.63 0.16 11.85 7.74 19.59 16.4 74.2 72 60 0

12-31 14.4 0.53 1.42 2.08 0.45 0.16 4.11 7.74 11.85 10.7 44.4 38 35 0

31-80 19.6 0.55 4.29 3.24 0.27 0.58 8.38 9.34 17.72 15.5 33.8 54 47 0

Surveyor: Chaleao and Mana 
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Proposed by: C. Changprai, 1970
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

THA PHON SERIES Field Symbol: Tn

Distribution: Occupies small extent in the Central Highland mainly in the western part of the north Pa
Sak valley.

Setting: Tha Phon soils are formed from recent alluvium and occur on the alluvial fan mostly from
andesite and basalt. Relief is level to nearly level. Slopes are 2% or less. Elevation ranges
from 70 to 140 m above sea level. The climate is Tropical Savanna (Koppen 'Aw'). Annual
precipitation ranges from 612 to 1,645 mm.

Drainage and Permeability: Somewhat poorly drained. Moderate permeability and slow runoff.
Flooding by impounded rainwater to depths of up 30 cm occurs for three to four months
during the rainy season. Groundwater level falls below 3 m from the soil surface during the
peak of the dry season.

Vegetation and Land Use: Mainly used for transplanted rice. Tobacco and vegetables many be
grown in the dry season if local irrigation water is available.

Characteristic Profile Features: Tha Phon series is a member of the fine, mixed, superactive, nonacid,
isohyperthermic Aeric Tropaquepts. They are very deep, slightly acid to mildly alkaline soils and
are characterized by a very dark brown or dark brown silty clay loam or clay A horizon which
overlies a dark reddish brown or dark reddish gray silty clay or clay B horizon. The soils are
mottled throughout with strong brown or dark brown mottles as coatings along root channels and
pores in the A horizon and faint, predominantly reddish brown mottles in the subsoil.

Typifying Pedon: Profile code no. is NC-47/119 (moist colours unless otherwise stated).

Location: Between Ban Dong-Ban Khlong Manao, Ban Dong, Tambon Tha Phon, Amphoe Muang
Changwat Phetchabun.

Sheet Name: Ban Tha Phon Sheet No.: 5242 III
Coordinate: 312313 Elevation: 133 m (MSL)
Relief: level Slope: <1 %
Physiography: alluvial fan
Parent material: alluvium derived from andesite and basalt
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: Rice in the rainy season, tobacco and Mung bean in the dry seaso
Described by: N.Chawpaka, B.Boonsompoppunth and

P.Attanatk
Date: 16 May, 1983

Revised by: Phusit Wiwatwongwana Date: 26 May, 2004

Horizon Depth (cm) Description

Ap 0-24 Dark reddish gray (5YR4/2) silty clay; common fine distinct strong brown
(7.5YR5/6) mottles; moderate fine and medium subanqular blocky structure;
very hard firm, sticky, plastic; common fine and many very fine roots;
moderately alkaline (field pH 8.0); clear, smooth boundary.

AB 24-60 Dark gray (5YR4/1) silty clay, few fine distinct strong brown (7.5YR5/6)
mottles; massive; very firm, sticky, plastic; few very fine roots; moderately
alkaline (field pH 8.0); clear, smooth boundary.

Bw1 60-104 Dark reddish gray (5YR4/2) silty clay; few fine distinct strong brown (7.5YR5/6)
mottles; moderate coarse angular blocky structure; firm, sticky, plastic; few
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very fine roots; common pressure faces; moderately alkaline (field pH 8.0);
gradual, smooth boundary.

Bw2 104-142 Reddish gray (5YR5/2) silty clay; few fine distinct strong brown (7.5YR5/6)
mottles; moderate coarse angular blocky structure; firm, sticky, plastic; few
very fine roots; common pressure faces; moderately alkaline (field pH 8.0);
clear, smooth boundary.

Bw3 142-187+ Reddish gray (5YR5/2) silty clay; common fine distinct yellowish red
(5YR4/6) mottles; weak coarse angular blocky structure; firm, sticky, plastic;
common pressure faces; moderately alkaline (field pH 8.0).

Range of Profile Features:

The A horizon is from 15 to 30 cm thick, has 10YR or 7.5YR hues, values of 2 through 4 and
chromas of 2 through 4. Structure is weak to moderate, coarse or medium blocky. Field pH
values range from 6.0 to 7.0.

The B horizon has 5YR hue, values of 2 through 5 and chromas usually 2 or occasionally 3.
Structure is moderate, medium or coarse blocky. Field pH values range from 6.5 to 8.0. Silty
clay loam texture may occur in the upper B.

Similar Soil Series:

Lom Sak series (La): has 10YR and 7.5YR hues in the subsoil, is in fine-silty family, and occur
on flood plain.

Principal Associated Soils:

These include Lom Sak and Ratchaburi series. the former occupying similar positions on the
semi-recent terrace and the latter occurring on the flood plain.

ANALYSIS RESULTS  Profile code no.: NC-47/119

      (oven dry basis) Soil series: Tha Phon (Tn)

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

6-15228 0-24 Ap 2.4 47.0 50.6 sic sic 5.7 4.9 20.5 65

6-15229 24-60 AB 2.5 48.3 49.2 sic sic 6.5 5.3 20.8 41

6-15230 60-104 Bw1 3.0 53.5 43.5 sic sic 6.8 5.2 28.1 37

6-15231 104-142 Bw2 4.3 55.1 40.6 sic sic 6.2 5.0 35.2 34

6-15232 142-187 Bw3 4.8 49.3 45.9 sic sic 5.9 5.3 32.3 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

0-24 9.0 1.56 25.20 7.80 0.20 0.70 33.90 9.00 42.90 37.4 73.9 91 79 0.59

24-60 9.0 1.14 27.10 7.80 0.10 0.70 35.70 5.50 41.20 35.5 72.2 100 87 0.36

60-104 8.8 0.57 25.50 7.30 0.10 0.80 33.70 5.40 39.10 33.8 77.7 100 86 0.38

104-142 8.4 0.60 25.40 7.00 0.10 0.90 33.40 5.00 38.40 32.6 80.3 100 87 0.49

142-187 8.5 0.75 26.20 7.00 0.10 0.90 34.20 4.30 38.50 34.2 74.5 100 89 0.47

Surveyor: N.Chawpaka, B.Boonsompoppunth and P.Attanatk Date: 16 May, 1983
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Proposed by: N. Chorphaka, 1982
Revised by:
1. N. Chorphaka, 1988
2. A. Potichan, 2004

TAPHAN HIN SERIES Field Symbol: Tph

Distribution: Occupies small extent in the northern part of Thailand along Mae Nam Nan.

Setting: Taphan Hin soils are formed from alluvium and occur on river levee. Relief is nearly level to
gently undulating. Slopes range from 1 to 3 percent. Elevation is approximately from 30 to 65
m above sea level. The climate is Tropical Savannah (Aw). Average annual precipitation
ranges from 1,100 to 1,400 mm. Mean annual air temperature ranges from 26 to 28 oC.

Drainage, Permeability and Runoff: Well drained. Permeability is estimated to be moderate.
Surface runoff is slow. Ground water table falls below 2 m during the dry season.

Vegetation and Land Use: Mainly used for upland crop such as sugar cane, corn, beans, tobacco
and some fruit trees.

Characteristic Profile Features: Taphan Hin series is a member of fine-silty, mixed, active,
isohyperthermic Ultic Haplustalfs. They are very deep soils characterized by a brown, dark
brown or dark reddish brown loam or silt loam A horizon, overlying a reddish brown silt loam
or silty clay loam argillic B horizon. These inturn overlies lighter texture horizon which
commonly occurs below 100 cm but within 1.5 m of the soil surface. Reaction is moderately
acid to neutral.

Typifying Pedon: Profile code no. is N-41/65 (moist colors unless otherwise stated).

Location: Ban Wang Kaphi, Tambon Wang Kaphi, Amphoe Muang Changwat Uttaradit.
Sheet Name: Changwat Uttaradit Sheet No.: 5044 III
Coordinate: 184405 Elevation: 62 m (MSL)
Relief: nearly level Slope: 1-2 %
Physiography: levee
Parent material: semi-recent alluvium
Drainage: well drained Permeability: moderate
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,432.6 mm Mean temp.: 27.1 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: Pongsak Choldamrongkul Date: 10 April, 1980
Revised by: Aniruth Potichan Date: 30 May, 2004

Horizon Depth (cm) Description

Ap 0-18 Dark reddish brown (5YR3/4) silt loam; weak fine and medium subangular
blocky structure; soft, friable, slightly sticky and nonplastic; many fine and
few medium roots; slightly acid (field pH 6.5); abrupt and smooth boundary.

Bt1 18-47 Reddish brown (5YR4/3) silty clay loam; weak fine and medium angular and
subangular blocky structure; slightly hard, friable, slightly sticky and slightly
plastic; broken moderately thick cutans on ped faces and in pores; few fine
roots; neutral (field pH 7.0); gradual and smooth boundary.

Bt2 47-82 Reddish brown (5YR4/4) silty clay loam; weak to moderate medium
prismatic breaking to moderate fine and medium subangular blocky
structure; hard, friable, slightly sticky and slightly plastic; broken moderately
thick cutans on ped faces and in pores; very few fine roots; few fine soft iron-
manganese nodules; neutral (field pH 7.0); gradual and smooth boundary.
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Bt3 82-116 Reddish brown (5YR4/4) silty clay loam; moderate medium and coarse
subangular blocky structure; hard, friable, slightly sticky and slightly plastic;
broken moderately thick cutans on ped faces and in pores; very few fine soft
iron-manganese nodules; neutral (field pH 7.0); gradual and smooth
boundary.

BC1 116-140 Reddish brown (5YR4/4) silt loam; few fine faint mottles of yellowish red
(5YR4/6); weak fine subangular blocky structure; friable, slightly sticky and
nonplastic; patchy thin cutans in pores; very few fine roots; neutral (field pH
7.0); gradual and smooth boundary.

BC2 140-160+ Reddish brown (5YR4/4) silt loam; many fine distinct mottles of strong brown
(7.5YR5/6); weak fine and medium subangular blocky structure; friable,
slightly sticky and nonplastic; very few fine roots; few small soft iron-
manganese nodules; neutral (field pH 7.0).

Type Location:

Taphan Hin series was named for Amphoe Taphan Hin, Changwat Phichit in which soil of this
series was first described.

Range of Profile Features:

The A horizon is from 10 to 20 cm thick and has 7.5YR or 5YR hues, value of 3 to 4 and
chroma of 2 to 4. Texture of fine sandy loam may occur. structure is weak to moderate fine to
medium subangular blocky. Field pH values range from 6.0 to 7.0.

The argillic B horizon has 5YR hues, value of 4 to 5 and chroma of 3 to 4. structure is moderate
fine to medium subangular blocky. Field pH values range from 6.0 to 7.0. At depth between 100
to 150 cm of the soil surface, texture become lighter varying from silt loam to loam or sandy
loam. The soil color is 5YR or 7.5YR hues, value of 4 to 5 and chroma of 3 to 4 in 5YR hues or
2 to 4 in 7.5 hues. Structure is weak subangular blocky. Field pH values range from 6.0 to 7.0.

Similar Soil Series:

Kamphaeng Phet series (Kp): has similar profile but browner in color.
That Phanom series (Tp): has similar profile but moderately well drained and has red matrix in

the lower part of argillic B horizon.
Dong Yang En series (Don): the percentage of clay is not decreased by as much as 20

percent of the maximum within a depth of 1.5 m from the soil surface.

Principal Associated Soils:

These include Dong Yang En series on the same position and Uttaradit series or Nan series
on the lower position.
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ANALYSIS RESULTS  Profile code no.: N-41/65

      (oven dry basis) Soil series: Taphan Hin (Tph)

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

3/14804 0-18 Ap 15.4 66.4 18.2 0.0 0.1 0.2 0.6 14.5 sil sil 5.6 4.9 35.3 81

3/14805 18-47 Bt1 1.3 60.9 37.8 0.0 0.1 0.0 0.4 0.8 sicl sicl 6.2 5.0 11.2 43

3/14806 47-82 Bt2 1.6 67.8 30.6 0.0 0.0 0.2 0.2 1.2 sicl sicl 6.2 5.0 19.0 49

3/14807 82-116 Bt3 11.9 61.8 26.3 0.0 0.1 0.0 0.1 11.7 sil sicl 6.3 4.9 20.2 33

3/14808 116-140 BC1 15.9 59.4 24.7 0.0 0.0 0.0 0.2 15.7 sil sil 6.1 4.8 19.7 33

3/14809 140-160 BC2 17.1 58.1 24.8 0.3 0.3 0.6 0.8 15.1 sil sil 6.4 4.8 17.3 33

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

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

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

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

0-18 0.9 1.23 - 8.40 2.90 0.20 0.20 11.70 4.60 16.30 11.9 65.4 98 72 0.54

18-47 2.8 1.08 - 11.50 3.30 0.10 0.20 15.10 6.30 21.40 16.5 43.7 92 71 0.21

47-82 2.3 0.70 - 10.40 3.90 0.10 0.20 14.60 5.70 20.30 15.5 50.7 94 72 0.19

82-116 2.2 0.72 - 9.80 3.10 0.10 0.20 13.20 4.70 17.90 13.3 50.6 99 74 0.19

116-140 2.2 0.53 - 8.70 3.20 0.10 0.20 12.20 4.80 17.00 12.4 50.2 98 72 0.23

140-160 2.3 0.59 - 9.30 3.20 0.10 0.15 12.75 5.10 17.85 13.0 52.4 98 71 0.14

Surveyor: Pongsak Date: 10 April, 1980
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Proposed by: N. Chorphaka, 1988
Revised by: A. Potichan, 2004

UTTARADIT SERIES Field Symbol: Utt

Distribution: Occupies small extent in the Northern part of Thailand.

Setting: Uttaradit soils are formed from alluvium and occur on lower part of levee especially along
Nan river. Relief is level or nearly level which slopes are 2% or less. The climate is Tropical
savanna (Koppen 'Aw'). The average annual precipitation range from 1,100 to 1,800 mm.

Drainage, Permeability and Runoff: Somewhat poorly drained to moderately well drained.
Permeability and surface runoff are slow.The soils are usually flooded by impounded rain
water during the rainy season.

Vegetation and Land Use: Used for transplanting rice in the wet season and some upland crops in
the dry season.

Characteristic Profile Features: Uttaradit series is a member of fine, mixed, semiactive,
isohyperthermic Aquic Haplustalfs. They are very deep soils and are characterized by dark
brown, brown or dark grayish brown silty clay loam or clay loam A horizon. Argillic B horizon
is reddish brown or dark reddish brown silty clay or clay. Reaction is strongly acid to slightly
acid over slightly acid to moderately alkaline. Mottles are strong brown and yellowish red
throughout profile.

Typifying Pedon: Profile code no. is N-41/71 (moist colors unless otherwise stated).

Location: Ban Bung Wang Ngiu, Tambon Pa Sao, Amphoe Muang Changwat Uttaradit
Sheet Name: Changwat Uttaradit Sheet No.: 5044 III
Coordinate:. 203473 Elevation: 67 m (MSL)
Relief: level to nearly level Slope: 1 %
Physiography: lower part of levee
Parent material: alluvium
Drainage: somewhat poorly drained to moderatele well

drained
Permeability: slow

Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,432.6 mm Mean temp.: 27.1 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: transplanting rice
Described by: Ritkajorn Date: 6 May, 198
Revised by: Aniruth Potichan Date: 5 June, 2004

Horizon Depth (cm) Description

Ap 0-11 Brown (10YR5/3) silty clay loam; common medium distinct yellowish red
(5YR4/6) and common fine distinct strong brown (7.5YR5/6) mottles; weak
fine to coarse subangular blocky structure; hard, friable, sticky and plastic;
few fine roots; very strongly acid (field pH 4.5); clear and smooth boundary.

AB 11-30 Grayish brown to brown (10-7.5YR5/2) silty clay loam; many fine distinct
dark brown (7.5YR4/4-3) and common fine distinct yellowish red (5YR5/6)
mottles; weak fine to coarse subangular blocky structure; very hard, firm,
sticky and plastic; few fine roots; moderately acid (field pH 6.0); clear and
smooth boundary.

Bt1 30-58 Reddish brown (5YR4/4) clay; strong medium and coarse subangular blocky
structure; very hard, firm, very sticky and very plastic; broken moderately
thick clay coatings along pores and broken thin clay coatings on ped faces;
very few fine roots; few Fe/Mn nodules; moderately acid (field pH 6.0);
gradual and smooth boundary.
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Bt2 58-89 Reddish brown (5YR4/3) silty clay; few fine faint yellowish red (5YR4/6)
mottles; strong medium and coarse subangular blocky structure; hard, firm,
very sticky and very plastic; broken moderately thick clay coatings along
pores and on ped faces; few Fe/Mn nodules; moderately alkaline (field pH
8.0); gradual and smooth boundary.

Bt3 89-144 Reddish brown (5YR4/3) silty clay; few fine faint yellowish red (5YR4/6)
mottles; weak fine to coarse subangular blocky structure; hard, firm, very
sticky and very plastic; broken moderately thick clay coatings along pores
and on ped faces; very few Fe/Mn nodules; moderately alkaline (field pH
8.0), gradual and smooth boundary.

Bt4 144-180 Reddish brown (5YR4/4) silty clay; common fine faint yellowish red (5YR4/6)
mottles; weak fine and medium subangular blocky structure; firm, sticky and
plastic; broken moderately thick clay coatings along pores and patchy thin on
ped faces; very few Fe/Mn nodules; moderately alkaline (field pH 8.0).

Type Location:

Uttaradit series was named for Changwat Uttaradit.

Range of Profile Features:

The thickness of an A horizon series from 15 to 30 cm and has 10YR or 7.5YR hues, values
of 3 to 5 and chromas of 2 to 4. Structure is weak fine to coarse subangular blocky. Field pH
values range from 5.5 to 6.5.

The argillic B horizon has 5YR hue, values of 3 to 5 and chromas of 3 to 4. Structure is
moderate to strong medium and coarse subangular blocky. Field pH values range from 6.5 to
8.0.

Similar Soil Series:

Taphan Hin series (Tph): has similar profile but lighter texture in lower subsoil and is in the
fine-silty family. There is no gray color within 75 cm from the soil surface.

Principal Associated Soils:

These include Taphan Hin, Mae Tha, Nan series.
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ANALYSIS RESULTS  Profile code no.: N-41/71

      (oven dry basis) Soil series: Uttaradit (Utt)

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

3-14880 0-11 Ap 4.6 60.3 35.1 1.0 1.7 0.6 0.5 0.8 sicl sicl 3.9 3.6 40.6 61

3-14881 11-30 AB 17.0 48.4 34.6 3.4 6.6 4.0 2.1 0.9 sicl sicl 5.5 4.7 8.5 38

3-14882 30-58 Bt1 3.9 34.6 61.5 0.4 0.4 0.4 0.6 2.1 c c 6.0 4.8 1.8 60

3-14883 58-89 Bt2 1.3 46.3 52.4 0.2 0.3 0.1 0.4 0.3 sic sic 7.6 6.1 2.1 56

3-14884 89-144 Bt3 2.9 46.5 50.6 0.4 0.5 0.7 0.7 0.6 sic sic 8.2 6.5 3.2 52

3-14885 144-180 Bt4 4.6 54.8 40.6 0.3 0.7 0.9 0.9 1.8 sic sic 8.4 6.7 3.8 55

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

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

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

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

0-11 3.3 2.06 - 3.20 1.40 0.10 0.50 5.20 18.40 23.60 15.7 44.7 33 22 0.34

11-30 3.2 0.76 - 5.10 3.60 0.10 0.90 9.70 8.80 18.50 13.3 38.4 73 52 0.16

30-58 3.7 0.74 - 5.30 6.40 0.10 2.40 14.20 8.70 22.90 17.8 28.9 80 62 0.10

58-89 2.3 0.79 - 6.70 8.60 0.10 4.60 20.00 2.90 22.90 19.4 37.0 100 87 0.39

89-144 3.5 0.62 - 8.30 9.10 0.10 5.80 23.30 1.80 25.10 19.9 39.3 100 93 0.54

144-180 3.2 0.56 - 7.80 9.10 0.10 5.70 22.70 1.60 24.30 16.7 41.1 100 93 0.42

Surveyor: Ritkajorn Date: 6 May, 1980
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Proposed by: F.R. Moormann, 1968
Revised by: N. Chorphaka, 1988

WATTHANA SERIES Field Symbol: Wa

Distribution: Occupies small to moderate extent in the Central Highland.

Setting: Wattana soils are formed from recent local alluvial fill derived from predominantly basic rocks
and including basalt, limestone and andesite. They occur on valley flats and bottom land.
Relief is level to nearly level. Slopes are 1% or less. Elevation ranges from 60 to 100 m
above sea level. The climate is Tropical Savanna (Koppen 'Aw'). Annual precipitation ranges
from 1,100 to 1,500 mm.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability and runoff are slow.
Surface flooding by impounded rainwater and occasionally by creeks occur for three to four
months during the wet season to depths of up to 30 cm The groundwater level falls to below
2 m during the peak of the dry season when deep wide cracks may be observed.

Vegetation and Land Use: Mainly used for transplanted rice with some maize being grown during
the dry season.

Characteristic Profile Features: Watthana series is a member of the fine, smectitic, isohyperthermic
Ustic Edoaquerts. They are very deep, neutral to mildly alkaline soils and are characterized
by a thick, black to very dark grey silty clay or clay A horizon overlying a slightly paler silty
clay or clay C horizon. Few to common, predominantly brown and brownish yellow mottles
occur in the C horizon and along root channels and pores in the A horizon. Slickensides and
pressure faces are characteristic of the C and lower A horizons. Cracks are at least 1 cm
wide at 50 cm depth.

Typifying Pedon: Profile code no. is NC-47/40 (Type Location) (moist colours unless otherwise stated).

Location: About 300 m South of Ban Nong Chaeng, 100 m east of highway to Phetchabun, Ban
Nong Chaeng, Amphoe Nong Phai Changwat Phetchabun.

Sheet Name: Amphoe Nong Phai Sheet No.: 5240 IV
Coordinate: 157527 Elevation: 81 m (MSL)
Relief: nearly level Slope: 1 %
Physiography: valley flats and bottom land
Parent material: recent local alluvium derived from basalt, limestone and andesite
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 30 cm Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: transplanted rice
Other: deep cracks (50 cm deep, >5 cm width)
Described by: Tanit and Bos Date: 11 December, 1968
Revised by: Phusit Wiwatwongwana Date: 27 May, 2004

Horizon Depth (cm) Description

Apg 0-14 Very dark gray (10YR3/1) dry, black (10YR2/1) moist, clay; strong brown
mottles along roots channels; strong medium to coarse angular blocky
structure; hard, firm, sticky, plastic; abundant very fine and fine roots; slightly
acid (field pH 6.5); abrupt, smooth boundary.

Bssg1 14-48 Very dark gray (10YR3/1) clay, many fine faint brown mottles; medium to
coarse subangular blocky structure; friable, sticky, plastic; clear slickensides;
common very fine and fine roots; slightly acid (field pH 6.5); clear, wavy
boundary.

Bssg2 48-90 Dark gray to gray (10YR4/1 to 5/1) clay; many fine faint brown mottles; weak
fine to medium subangular blocky structure; very friable, sticky, plastic; many
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pressure faces and slickensides; few fine roots; slightly acid (field pH 6.5);
gradual, wavy boundary.

Bssg3 90-180 Dark gray (10YR4/1) clay; few fine faint yellowish brown mottles; weak fine
to medium subangular blocky structure; very friable, sticky, plastic; many
pressure faces and slickensides; few pores; few fine rounded gravels;
neutral (field pH 7.0).

Ck 180+ As above but with white secondary lime concretions.

Range of Profile Features:

The A horizon is from 30 to 50 cm thick, has 10YR hue, values of 2 or 3 and chromas of 1 or
less. Structure is moderate, medium to coarse blocky and may be granular in the uppermost
layer. Field pH values range from 6.5 to 8.0.

The subsoil, provisionally termed C horizon has 10YR hue, values of 3 or 4 and occasionally 5
in the deeper layers and chroma of 1. Structure is strong coarse prismatic, breaking to medium
blocky. Field pH values range from 7.0 to 8.0.

Similar Soil Series:

Phimai series (Pm): occupies a lower position and floods deeply (1 m or more) during the wet
season. Colours in the subsoil are predominantly gray, becoming light gray in deeper
layers. Mottles are more distinct and cracks open for a shorter period.

Ban Mi series (Bm): has a similar profile but floods and remains moist for longer periods and
derived from alluvium.

Buri Rum series (Br): has a similar profile, but occupies a higher position and residuum soils.

Principal Associated Soils:

These include Buri Ram and Chai Badan series soils formed on dissected lava flows adjacent
to Watthana series soils.

ANALYSIS RESULTS  Profile code no.: NC-47/40

      (oven dry basis) Soil series: Watthana (Wa)

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-309 0-14 Apg 7.3 41.8 50.9 c c 6.1 5.2 2.7 21.6 160

P-310 14-48 Bssg1 6.3 36.3 57.4 c c 6.0 4.9 2.9 5.1 120

P-311 48-90 Bssg2 6.6 32.1 61.3 c c 6.2 4.8 2.8 7.0 140

P-312 90-180 Bssg3 8.0 37.8 54.2 c c 7.4 6.0 3.7 7.6 105

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

0-14 1.2 1.70 28.90 16.70 0.20 0.60 46.40 12.00 58.40 49.7 97.6 93 79 0.04

14-48 1.1 0.89 22.50 18.50 0.10 1.00 42.10 11.80 53.90 47.5 82.8 89 78 0.03

48-90 0.1 0.49 22.80 22.90 0.10 2.40 48.20 9.90 58.10 48.4 79.0 100 83 0.02

90-180 0.8 0.41 33.50 11.50 0.10 0.30 45.40 5.50 50.90 48.2 88.9 94 89 0.05

Surveyor: Tanit and Bos Date: 11 December, 1968
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Proposed by: V. Thunduan, 1970
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

WICHIAN BURI SERIES Field Symbol: Wb

Distribution: Occupies small extent in the Central Highlands.

Setting: Wichian Buri soils are formed from alluvium lying unconformable over calcareous sandstone,
clay, siltstone or conglomerates. They occupy level to gently undulating terrains on the
middle terraces with slopes ranging from 1 to 4 percent. They have developed under a
Tropical Savanna climate (Koppen 'Aw'). Annual precipitation ranges from 1,100 to 1,600
mm. Elevation ranges from 100 to 200 m above sea level.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability is rapid over slow and
surface runoff is medium. Ground water level falls below 1 m during the dry season; but rises
to shallow depth during the wet season although surface pounding seldom occurs.

Vegetation and Land Use: Mainly secondary, open Dipterocarp forest with a small proportion
cleared for paddy (wetland) rice.

Characteristic Profile Features: Wichian Buri series is a member of the fine-loamy, mixed, active
isohyperthermic Aquic Haplustalfs. They are deep soils and are characterized by a sandy
brownish A1 horizon and a reddish brown to yellowish red sandy A2 horizon. This overlies a
sandy clay loam or sandy clay 2B horizon which is reddish brown to yellowish red in the
upper part grading to light brownish gray or pinkish gray with strong brown, yellowish brown
and yellowish red mottles. This lies unconformable over a 2C horizon composed of
weathering calcareous sandstone, calcareous clay, siltstone or conglomerate and occurs
below 50 and within 125 cm from the soil surface. Boundaries between the A, 2B and 2C
horizons are characteristically abrupt. Limestone and ironstone nodules may occur in the 2B
horizon. Reaction is strongly to slightly acid at the surface and neutral to moderately alkaline
in the subsoil, increasing with depth.

Typifying Pedon: Profile code no. is NC-47/93 (Type location) (moist colours unless otherwise stated).

Location: Ban Phu Kham, Amphoe Wichian Buri Changwat Petchabun.
Sheet Name: Amphoe Wichian Buri Sheet No.: 5240 III
Coordinate: 198188 Elevation: 71 m (MSL)
Relief: level Slope: 1 %
Physiography: unconformable over calcareous sandstone, clay, siltstone or conglomerates
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: rapid over slow
Runoff: moderate Ground water depth: >1 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,208.9 mm Mean temp.: 27.8 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest and brushes
Described by: V. Thunduan and D. Muklai Date: 21 May, 197
Revised by: Phusit Wiwatwongwana Date: 27 May, 2004

Horizon Depth (cm) Description

A1 0-8 Dark yellowish brown (10YR3/4) loamy sand; weak fine and medium
subangular blocky structure; very friable, nonsticky, nonplastic; many very
fine roots; neutral (field pH 7.0) clear, smooth boundary.

A2 8-15 Yellowish red (5YR4/6) loamy sand; weak to moderate fine and medium

subangular blocky structure; very friable, nonsticky, nonplastic; many very
fine roots; moderately acid (field pH 6.0); clear, smooth boundary.
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A3 15-25 Yellowish red (5YR4/6-8) loamy sand; weak to moderate medium
subangular blocky structure; friable, nonsticky, nonplastic; many very fine
roots; strongly acid (field pH 5.5); clear, smooth boundary.

A4 25-37 Yellowish red (5YR4/6) loamy sand; many fine to medium faint yellowish red
mottles; weak medium subangular blocky structure; friable, nonsticky,
nonplastic; common fine roots; very strongly acid (field pH 5.0); abrupt,
smooth boundary.

2Bt1 37-57 Reddish brown (5YR5/3) sandy clay loam; many medium distinct yellowish
red and red mottles; moderate coarse and medium subangular blocky
structure; firm, sticky, plastic; clay coatings along root channels, few fine
roots; very strongly acid (field pH 5.0) clear, smooth boundary.

2Bt2 57-90 Light brownish gray (10YR6/2) sandy clay; many many medium distinct
strong brown mottles; moderate coarse subangular blocky structure;
extremely firm, sticky, plastic; clay coatings on ped faces; few rock
fragments of quartz and chert; some limestone nodules; very few fine roots;
medium acid (field pH 5.0); clear, smooth boundary.

2BC 90-113 Light brownish gray (10YR6/2) sandy clay loam; many medium distinct
strong brown mottles; moderate coarse subangular blocky structure; very
firm, sticky, plastic; clay coatings along pores; increase in rock fragments;
many fine limestone nodules; moderately alkaline (field pH 8.0); abrupt,
smooth boundary.

2C 113+ Weathering calcareous sandstone with manganese nodules.

Range of Profile Features:

The thickness of the A horizon ranges from 20 to 40 cm and the Al horizon may be very dark
grayish brown. Colours in the A2 and A3 horizon (if present) are in 5YR hue with values of 4
or 5 chromas of 4 through 8. Structure is predominantly weak blocky; but may be single grain.
Field pH values range from 5.0 to 7.0. Scattered ironstone nodules may occur on the lower A
horizon immediately above the 2B.

Colours in the 2B horizon are 5YR hue in the upper part with values of 4 or 5 and chromas of 3
through 6. In the lower part of the 2B horizon matrix colours are 10YR, 7.5YR with values of 6 or
7 and chromas of 2. Textures vary between sandy clay and sandy clay loam; but weighted
average of the control section places the soil in the fine loamy particle size class and clay
content decreases in the lower 2B horizon.

The 2C horizon is largely composed of weathering calcareous sandstone; but may be
interbedded with calcareous siltstone and conglomerates.

Similar Soil Series:

Na Chaleang series: does not have a reddish sandy A horizon, contains many gravel sized
rock fragments in the argillic horizon which overlies a calcareous clay 2C horizon.

Principal Associated Soils:

These include Lom Kao and Na Chaleang series occupying slightly lower positions on the low
terrace.
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ANALYSIS RESULTS  Profile code no.: NC-47/93

      (oven dry basis) Soil series: Wichian Buri (Wb)

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-761 0-8 A1 88.0 8.0 4.0 s ls 6.0 5.2 0.3 1.8 30

Pa-762 8-15 A2 87.0 9.0 4.0 ls ls 5.7 4.3 0.0 1.2 16

Pa-763 15-25 A3 87.0 9.0 4.0 ls ls 5.7 4.3 0.0 1.2 16

Pa-764 25-37 A4 86.0 5.0 9.0 ls ls 6.2 4.1 0.0 1.2 16

Pa-765 37-57 2Bt1 68.0 5.0 27.0 scl scl 5.8 3.8 0.3 1.2 51

Pa-766 57-90 2Bt2 56.0 5.0 39.0 sc sc 5.5 3.9 1.0 1.3 94

Pa-767 90-113 2BC 53.0 15.0 32.0 scl scl 7.1 6.1 1.0 2.0 91

Pa-768 113+ 2C 68.0 21.0 11.0 scl scl 8.6 6.5 3.4 21.3 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

0-8 0.9 0.50 2.30 0.20 0.10 0.20 2.80 1.60 4.40 3.9 97.5 72 64 0.04

8-15 1.4 0.22 0.40 0.10 0.10 0.20 0.80 1.90 2.70 2.7 67.5 30 30 0.02

15-25 1.4 0.22 0.40 0.10 0.10 0.20 0.80 1.90 2.70 2.7 67.5 30 30 0.02

25-37 1.4 0.22 0.40 0.10 0.04 0.30 0.84 2.50 3.34 3.6 40.0 23 25 0.02

37-57 3.2 0.13 1.80 2.20 0.10 3.70 7.80 8.30 16.10 14.2 52.6 55 48 0.02

57-90 4.0 0.31 6.60 1.70 0.30 8.90 17.50 6.60 24.10 21.9 56.2 80 73 0.02

90-113 4.3 0.10 12.00 3.40 0.20 11.80 27.40 2.70 30.10 29.0 90.6 94 91 0.05

113+ 4.1 0.12 24.60 3.00 0.10 12.10 39.80 2.00 41.80 25.3 230.0 100 95 0.17

Surveyor: V. Thunduan and D. Muklai Date: 21 May, 1970



150

Proposed by: F. Bos, 1969
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

WANG CHOMPHU SERIES Field Symbol: Wc

Distribution: Occupies small extent in the Central Highlands, mainly in Changwat Petchabun.

Setting: Wang Chomphu soils are formed from residuum derived from calcareous clay which is
thought to be a Tertiary lake deposit. They occupy undulating terrains with slopes ranging
from 2 to 8 percent and have a noticeable 'gilgal' microrelief. Climate is Tropical Savanna
(Koppen Aw') with annual precipitation ranging from 1,100 to 1,600 mm.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is slow during the rainy
season and moderate during the dry season when the soil cracks. Surface runoff is medium
to rapid. Ground water level is below 1 m for most of the year, but a perched water table may
develop during the rainy season rising to within 50 cm of the soil surface for brief periods.

Vegetation and Land Use: Secondary dipterocarp forest and stands of bamboo. Parts are cleared
for upland crops such as corn, cotton, beans and citrus fruits.

Characteristic Profile Features: Wang Chomphu series is a member of the very fine, smectitic,
isohyperthermic Chromic Haplusterts. They are deep soils with a clay texture throughout and
are characterized by a very dark grayish brown A horizon overlying a yellowish brown or
olive brown B horizon contained increasing amounts of CaCo3 nodules with depth. This
overlies a calcareous clay C horizon which occurs at some depth below 80 cm.
Interconnecting slickensides occur from the lower part of the A horizon and throughout the B
horizon. These soils crack deeply with cracks at least 1 cm wide at 50 cm depth for long
periods during the dry season. Reaction is moderately alkaline sized fragments of quartzite,
basalt or andesite commonly occur in the A and upper B horizon.

Typifying Pedon: Profile code no. is NC-47/8 (moist colours unless otherwise stated).

Location: Ban Na Ngua, Amphoe Muang Changwat Petchabun.
Sheet Name: Ban Tha Phon Sheet No.: 5242 III
Coordinate: - Elevation: 162 m (MSL)
Relief: gently undulating Slope: 2-5 %
Physiography: lake deposits
Parent material: residuum derived from calcareous clay
Drainage: moderately well drained Permeability: slow
Runoff: moderate to rapid Ground water depth: >1 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.7 mm Mean temp.: 27.2 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: dipterocarp forest
Described by: Thumrong, Banchong and Pompan Date: November, 1967
Revised by: Phusit Wiwatwongwana Date: 28 May, 2004

Horizon Depth (cm) Description

A 0-14 Very dark grayish brown (10YR3/2) clay; coarse and medium subangular
blocky structure; very hard, very firm, very sticky, very plastic; some quartzite
and sandstone fragments (Ф1-5 cm); many medium and common fine roots;
medium acid (field pH 6.0); gradual, smooth boundary.

Bss1 14-26 Dark brown (7.5YR4/4) clay; coarse and medium subangular blocky
structure; very hard, very firm, very sticky, very plastic; intersecting
slickensides; common fine and medium roots; medium acid (field pH 6.0)
gradual, smooth boundary.
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Bss2 26-43 Yellowish brown (10YR5/6) clay; weak fine and medium subangular blocky
structure; very hard, very firm, very sticky, very plastic; intersecting
slickensides; few ironstone nodules; common fine and medium roots; slightly
acid (field pH 6.5); clear, smooth boundary.

Bss3 43-61 Yellowish brown (10YR5/6) clay; common fine faint light brownish gray
mottles; weak medium subangular blocky structure; consistence as above;
intersecting slickensides; very few ironstone nodules; few fine roots; slightly
acid (field pH 6.5); clear, smooth boundary.

BCk 61-89 Yellowish brown (10YR5/6) clay; subangular blocky structure; consistence
as above; about 7% CaCO3 nodules by volume; few fine roots; neutral (field
pH 7.0); clear, smooth boundary.

Ck1 89-100 Yellowish brown (10YR5/8) clay; common medium faint light brownish gray
mottles; subangular blocky structure; about 10% CaCO3 nodules by volume;
moderately alkaline (field pH 8.0); clear, smooth boundary.

Ck2 100+ Yellowish brown (10YR5/6) clay; common medium faint light brownish gray
mottles; subangular blocky structure; about 30% CaCO3 nodules by volume;
moderately alkaline (field pH 8.0).

Remark: A and BA horizons and the rather low pH in the surface layers are unusual, probably as a
result of intermixing with local colluvium.

Type Location:

Ban Wang Chomphu, Amphoe Muang, Changwat Petchabun. About 5 km from Wang
Chomphu on the left side of the Wang Chomphu - Petchabun highway.

Range of Profile Features:

The A horizon is normally 20 to 40 cm thick, 10YR or 7.5YR hues with values of 3 or 2 and
chromas of 2 or less. Angular, stone sized fragments of quartzite, sandstone, basalt or
andesite may be absent from surface layers in some profiles. Structure is moderate blocky
and granular. Field pH values are variable, usually between 7.0 and 8.0; but values of 5.5 to
6.5 may occur where intermixing has occurred between residual and local colluvial material.

The B horizon has 10YR or 2.5YR hues, values of 4 or 5 and chromas of 4 through 8. 7.5YR
hue may occur in the upper part of the B horizon, but for the major part of the horizon colours
are characteristically yellowish brown or olive brown. Few stone size fragments may occur
Where they have fallen down wide cracks. CaC03 nodules increase in quantity which depth.
Structure is moderate to weak blocky. Field pH values range from 7.0 to 8.0 and increase with
depth.

The C horizon is composed of weathering calcareous clay which is yellowish brown to white in
colour and may be laminated in deeper layers, suggesting lacustrine sedimentation.

Similar Soil Series:

Watthana series (Wa): somewhat poorly drained with a thick black A horizon and a paler
grayish, mottled subsoil, classified as Ustic Endoaquerts.

Lop Buri series (Lb): has a very thick black or very dark gray A horizon, over marl and is
classified as Typic Haplusterts.

Principal Associated Soils:

These include Na Chaleang and Lom Kao series on lower terraces and Tha Li series
occupying higher positions on footslopes.
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ANALYSIS RESULTS  Profile code no.: NC-47/8

      (oven dry basis) Soil series: Wang Chomphu (Wc) 

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-625 0-14 A 33.9 38.5 27.6 l c 6.3 5.2 1.5 6.7 175

P-626 14-26 Bss1 7.9 12.5 79.6 c c 5.8 3.8 2.0 8.0 137

P-627 26-43 Bss2 2.9 21.5 75.6 c c 5.5 4.0 1.9 5.6 120

P-628 43-61 Bss3 10.4 20.0 69.6 c c 6.9 6.6 1.9 3.8 90

P-629 61-89 BCk 4.9 9.5 85.6 c c 8.1 6.9 9.2 5.1 87

P-630 89-100 Ck1 4.9 9.5 85.6 c c 8.0 6.8 14.5 16.1 84

P-631 100+ Ck2 7.4 30.4 62.2 c c 8.2 6.9 13.7 17.6 96

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

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

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

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

0-14 1.60 9.90 0.70 0.10 0.60 11.30 9.40 20.70 28.9 104.7 39 55 0.03

14-26 0.60 26.10 3.20 0.10 1.50 30.90 9.20 40.10 40.0 50.3 77 77 0.01

26-43 0.30 25.70 11.00 0.10 1.70 38.50 14.80 53.30 41.4 54.8 93 72 0.01

43-61 0.30 29.00 9.10 0.40 2.00 40.50 13.30 53.80 42.5 61.1 95 75 0.03

61-89 0.30 30.40 13.60 0.30 2.20 46.50 9.20 55.70 35.8 41.8 100 83 0.03

89-100 0.20 29.30 15.60 0.30 2.20 47.40 4.40 51.80 34.7 40.5 100 92 0.03

100+ 0.20 29.30 15.30 0.40 0.40 45.40 4.00 49.40 34.6 55.6 100 92 0.03

Surveyor: Thumrong, Banchong and Pompan Date: November, 1967
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Proposed by: C. Changprai, 1973
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

WANG HAI SERIES Field Symbol: Wi

Distribution: Occupies moderate extent in the areas of Central Highlands. especially in Changwat Loei.

Setting: Wang Hai soils are derived from residuum and/or colluvium of shale and phyllite in
associated with limestone and occur on erosion surface. Relief is undulation with slopes
ranging from 2 to 6 percent. Elevation is from 250 to 320 m above sea level. The climate is
Tropical Savanna (Koppen 'Aw'). Average annual precipitation is from 1,100 to 1,400 mm.
Mean annual air temperature is 27 oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is moderate to slow surface
runoff is rapid to medium. Groundwater table is below 1 m in the wet season, but the subsoil is
saturated by seeping water from the higher areas for about 6 months of each year.

Vegetation and Land Use: Natural vegetation is Mixed Deciduous forest. Parts are cleared for
upland crop cultivation such as corn, sorghum, castor bean, peanut, watermelon, cotton and
cassava.

Characteristic Profile Features: Wang Hai series is a member of the fine, mixed, active,
isohyperthermic Oxyaquic (Ultic) Paleustalfs. They are deep soils and are characterized by a
dark brown or dark reddish brown clay loam or silty clay loam A horizon overlying a (dark)
reddish brown or brown grading to yellowish red or red clay or clay loam argillic B horizon.
Mottles occur in the subsoil, usually at a depth around 50 cm of the surface of lower. Colors
of mottles are light yellowish brown, pale brown and brownish yellow or yellowish brown.
Reaction is medium acid to neutral at the surface layer and very strongly acid to strongly
acid in the subsoil.

Typifying Pedon: Profile code no. is NE-N-26/35 (moist colors unless otherwise stated).

Location: Near Ban Wang Hai, Amphoe Wang Saphung Changwat Loei.
Sheet Name: Amphoe Wang Saphung Sheet No.: 5343 I
Coordinate: - Elevation: -
Relief: gently undulating Slope: 2-6 %
Physiography: erosion surfaces
Parent material: residuum and/or colluvium derived from shale and phyllite association with

limestone
Drainage: moderately well drained Permeability: moderate to slow
Runoff: rapid to medium Ground water depth: >1 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,238.1 mm Mean temp.: 25.5 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland crops; corn, cassava, peanut
Described by: Chaleao Changprai Date: 19 July, 1973
Revised by: Phusit Wiwatwongwana Date: 28 May, 2004

Horizon Depth (cm) Description

Ap 0-17 Dark brown (7.5YR3/2) silt loam; weak coarse subangular blocky structure;
firm, sticky, plastic; common fine roots; moderately acid (field pH 6.0); clear,
smooth boundary.

Bt1 17-35 Dark reddish brown (5YR3/4) silt loam; moderate medium and coarse subangular
blocky structure; slightly firm, sticky, plastic; patchy thin clay coatings on ped
faces; common fine roots; strongly acid (field pH 5.5); gradual, smooth boundary.

Bt2 35-55 Red (2.5YR5/6) clay loam; many fine distinct yellowish brown mottles;
moderate medium and coarse subangular blocky breaking to strong fine
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angular blocky structure; friable, sticky, plastic; broken moderately thick clay
coatings on ped faces and continuous in pores; common fine and few
medium roots; very strongly acid (field pH 5.0); gradual, smooth boundary.

Bt3 55-90 Red (2.5YR4/8) clay; many medium distinct yellowish brown mottles;
moderate medium and coarse subangular blocky breaking to strong fine
angular blocky structure; friable, sticky, plastic; continuous moderately thick
clay coatings on ped faces; few fine roots; very strongly acid (field pH 4.5);
gradual, smooth boundary.

BC 90-120+ Red (10R-2.5YR4/8) clay; many medium distinct yellowish brown mottles;
contain about 5 percent angular and subangular shale and phyllite
fragments; very strongly acid (field pH 4.5).

Type Location:

Wang Hai series was named for Tambon Wang Hai in which soils of this series were first
described at a pit about 4 km south of Ban Pha Noi, on left side of feeder road to Udon -
Wang Saphung road.

Range of Profile Features:

The A horizon is from 15 to 30 cm thick and has 7.5YR or 5YR or 10YR hues, values and
chromas of 2 to 4. Textures of loam or silt loam may occur. Structure is weak medium to
coarse blocky and granular. Field pH values range from 6.0 to 7.0.

The B horizon has 5YR or 2.5YR hues values of 3 to 5 and chromas of 4 to 8. Structure is
moderate medium to coarse blocky. Field pH values range from 4.5 to 5.5. It may contain coarse
fraction which consists of shale, phyllite fragment at some depth below 80 cm of the surface.

Similar Soil Series:

Loei series (Lo): is well drained soils and derived from granite.
Pak Chong series (Pc): is well drained soils, very fine family, and low base saturation.
Ban Chong series (Bg): is well drained soils, they are very deep soils, and low base saturation.

Principal Associated Soils:

These include Wang Saphung, Ban Chong, Loei, Pak Chong and Tha Khli series.

Remark:

These soils were mapped as Loei, mottled subsoil variant in Udon provincial Survey.
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ANALYSIS RESULTS  Profile code no.: NE-N-26/35

      (oven dry basis) Soil series: Wang Hai (Wi)

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

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

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

Pd-1620 0-17 Ap 29.5 53.0 17.5 sil sil 5.1 4.2 1.5 7.0 146

Pd-1621 17-35 Bt1 25.0 50.5 24.5 sil sil 5.0 3.9 1.2 4.0 99

Pd-1622 35-55 Bt2 21.5 45.5 33.0 cl cl 5.0 4.0 1.8 3.6 102

Pd-1623 55-90 Bt3 16.0 34.0 50.0 c c 5.0 4.1 1.2 6.1 129

Pd-1624 90-120+ BC 21.0 32.0 47.0 c c 5.1 4.2 1.8 6.9 140

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

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

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

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

0-17 2.2 2.41 5.90 3.30 0.40 0.10 9.70 12.40 22.10 14.5 82.9 67 44 0.30

17-35 2.4 1.61 3.70 2.40 0.20 0.20 6.50 16.60 23.10 15.5 63.3 42 28 0.15

35-55 3.4 1.32 4.40 2.90 0.20 0.20 7.70 17.30 25.00 17.9 54.2 43 31 0.15

55-90 4.9 1.03 7.70 4.30 0.30 0.20 12.50 20.90 33.40 25.6 51.2 49 37 0.16

90-120+ 3.2 0.91 11.00 5.00 0.30 0.30 16.60 17.50 34.10 26.8 57.0 62 49 0.17

Surveyor: Chaleao Changprai Date: 19 July, 1973
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Proposed by: C. Changprai, 1973
Revised by:
1. N. Chorphaka, 1988
2. P. Wiwatwongwana, 2004

WANG SAPHUNG SERIES Field Symbol: Ws

Distribution: Occupies moderate extent in the areas of Central Highlands and Northeast Thailand,
especially in Loei and the Western part of Changwat Udon.

Setting: Wang Saphung soils are developed from residuum and/or colluvium of shale (sandy shale)
and phyllite and occur on (dissected) erosion surface. Relief is undulating to rolling with
slope ranging from 2 to 8 percent. Elevations from 280 to 380 m above sea level. The
climate is Tropical Savanna (Koppen 'Aw'). Average annual precipitation is 1,100 to 1,400
mm. Mean annual air temperature is 27 oC.

Drainage, Permeability and Runoff: Well drained. Runoff is medium and permeability is estimated
to be moderate.

Vegetation and Land Use: Mainly covered by Mixed Deciduous Forest. Parts have been cleared to
upland crop cultivation.

Characteristic Profile Features: Wang Saphung series is a member of the fine, mixed, active,
isohyperthermic Typic Haplustalfs. They are moderately deep soil and characterized by a
dark brown or very dark grayish brown loam or clay loam A horizon overlying a brown,
reddish brown or yellowish red clay loam or clay (gravelly) argillic B horizon which in turn
overlies a paler gravelly clay or clay loam C horizon. Mottles due to the saprolite of parent
rock occur in the lower B and C horizon with colors of yellowish brown. red, brownish yellow.
Reaction is medium acid to slightly acid at the surface and very strongly acid to strongly acid
in the subsoil. Lithic or paralithic contacts occur within 1 m.

Typifying Pedon: Profile code no. is NE-N-26/31 (moist colors unless otherwise stated).

Location: About 2 km south-east of Ban Nam Om, on right side of Loei-Khon Kaen road, Amphoe
Wang Saphung Changwat Loei.

Sheet Name: Amphoe Wang Saphung Sheet No.: 5343 I
Coordinate: - Elevation: -
Relief: gently undulating Slope: 2-3 %
Physiography: erosion surfaces
Parent material: residuum and/or colluvium derived from shale and phyllite
Drainage: well drained Permeability: moderate
Runoff: moderate Ground water depth: >1 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,124.4 mm Mean temp.: 27.3 oC Climate type: Tropical Savannah (Aw)
Natural vegetation or land use: upland crops; corn
Described by: Chaleao Changprai Date: 18 July, 1973
Revised by: Phusit Wiwatwongwana Date: 28 May, 2004

Horizon Depth (cm) Description
Ap 0-12 Dark brown (7.5YR3/2) loam; moderate medium and coarse subangular

blocky structure; firm, sticky, plastic; few fine and medium interstitial pores,
few fine tubular pores; common fine and medium charcoal pieces; slightly
acid (field pH 6.5); clear, smooth boundary.

Bt1 12-33 Brown to reddish brown (7.5YR-5YR4/4) loam; moderate medium and
coarse subangular blocky structure; firm, sticky, plastic; common fine and
few medium interstitial pores, common fine tubular pores; thin broken clay
coatings on ped faces and moderately thick continuous clay coatings in
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pores; few large termite holes; few fine and medium roots; common fine and
few medium subrounded iron nodules; strongly acid (field pH 5.5); gradual,
smooth boundary.

Bt2 33-55 Dark yellowish brown (10YR3/4) clay with many fine faint strong brown
mottles; mottles; moderate medium and coarse subangular blocky structure;
firm, sticky, plastic; common fine interstitial pores, few fine tubular pores; thin
broken clay coatings on ped faces, moderately thick continuous clay
coatings in pores; few fine, medium and coarse roots; few fine and medium
subrounded iron nodules; strongly acid (field pH 5.5); clear, smooth
boundary.

BC 55-80 Dark brown to brown (10YR4/3) very gravelly clay with many medium distinct
strong brown and red mottles; weak coarse subangular blocky and massive;
firm, sticky, plastic; many fine and medium interstitial pores; coarse fraction
consists of pseudo-laterite; derived from shale and phyllite and subrounded
phyllite, shale and quartz fragments; slightly acid (field pH 6.5).

Type Location:

The Wang Saphung series was named for Amphoe Wang Saphung in which soils of this
series were first described at road cut near the pit of typifying pedon mentioned as above.

Range of Profile Feature:

The A horizon is 10 to 20 cm thick and has 7.5YR or 10YR hues, values and chromas of 2 to
4. Texture of silt loam or silty clay loam may occur in places. Structure is moderate medium to
coarse blocky and fine to medium granular. Field pH values range from 6.0 to 7.0.

The B horizon has 7.5YR or 5YR hues, values of 4 or 3 and chromas of 3 to 6. Texture of
gravelly clay or gravelly clay loam may occur. Structure is moderate medium to coarse blocky.
Field pH values range from 5.0 to 6.0.

The C horizon is mottled and has 5YR, 7.5YR, or 10YR hues, values of 3 or 4 and chromas of 3
to 8 and contains gravels derived from parent rock. Structure is weak blocky to massive. Field
pH values range from 4.5 to 6.5.

Similar Soil Series:

Chiang Khan series (Ch): has redder color in the B horizon and contains laterite gravels or
pseudo-laterite derived from shale.

Muak Lek series (Ml): contains fresh shale fragments within 50 cm.

Principal Associated Soils:

These include Muak Lek, Wang Hai, Chiang Khan and Phon Ngam series.
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ANALYSIS RESULTS  Profile code no.: NE-N-26/31

      (oven dry basis) Soil series: Wang Saphung (Ws)

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

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

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

Pd-1605 0-12 Ap 39.5 36.0 24.5 l l 5.9 5.1 1.5 7.0 149

Pd-1606 12-33 Bt1 32.0 31.0 37.0 cl l 4.9 3.7 1.5 2.8 99

Pd-1607 33-55 Bt2 28.0 24.5 47.5 c c 5.3 4.3 2.1 3.4 123

Pd-1608 55-80 BC 29.5 18.0 52.5 c vgc 6.3 5.4 2.1 4.4 129

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

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

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

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

0-12 1.7 3.49 11.60 4.10 0.40 0.20 16.30 6.40 22.70 19.3 78.8 84 72 0.51

12-33 2.3 1.57 11.00 3.10 0.30 0.30 14.70 11.40 26.10 22.6 61.1 65 56 0.22

33-55 3.2 2.40 18.30 3.10 0.30 0.30 22.00 6.20 28.20 28.2 59.4 78 78 0.27

55-80 4.0 2.36 19.00 2.70 0.30 0.30 22.30 4.50 26.80 26.9 51.2 83 83 0.22

Surveyor: Chaleao Changprai Date: 18 July, 1973
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สรปุ

จากผลการจําแนกชุดดินตางๆ  ที่จัดตั้งในภาคเหนือและที่สูงตอนกลางของประเทศไทย  จํานวน
55 ชุดดิน ตามระบบอนุกรมวิธานดิน 2546 (Keys to Soil Taxonomy, 2003) จําแนกไดเปน

 7 อันดับ (Order)
11 อันดับยอย  (Suborder)
17 กลุมดินใหญ  (Great Group)
36 กลุมดินยอย   (Subgroup)
53 วงศดิน  (Family)
55 ชุดดิน  (Series)

ดังรายละเอียดของการจําแนกตามตารางที่ 1

และไดเปรียบเทยีบการจาํแนกดนิตามระบบอนกุรมวธิานดนิ 2546 (Keys to Soil Taxonomy, 2003)
กับการจําแนกดินตามระบบอนุกรมวิธานดินในอดีต คือ ป พ.ศ. 2518 (Soil Taxonomy, 1975) และ ป พ.ศ. 2541
(Keys to Soil Taxonomy, 1998) ตามตารางที่ 2
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ตารางที่ 1 สรุปผลการจําแนกดินที่จัดตั้งในภาคเหนือและที่สูงตอนกลางของประเทศไทยตามระบบ อนุกรม
วิธานดินป 2003

Order Suborder Great group Subgroup Family Symbols Series
Oxisols Ustox Eutrustox Typic col, kao, iso Bo Bo Thai

Kandiustox Typic vf, kao, iso Cg Chiang Khong
Vertsols Aquerts Epiaquerts (Chromic) Ustic vf, smec, iso Bpo Ban Phot

Endoaquerts Ustic f, smec, iso Wa Watthana
Usterts Haplusterts Leptic f, smec, iso Cd Chai Badan

Chromic vf, smec, iso Sat Samo Thod
Wc Wang Chomphu

Ultisols Aquults Paleaquults Plinthic fsi, mixed, subact, iso Sri Si Thep
Paleaquults
(Kaniaquults)

Plinthic f, kao, iso Cr Chiang Rai

Humults Palehumults Kandic f, kao, hyper (iso or thermic) Dp Doi Pui
Ustults Kandiustults Rhodic f, kao, iso Mt Mae Taeng

Typic vf, kao, iso Ce Chiang Saen
f, kao, iso Hc Hang Chat

Nm Nong Mot
csk, kao, iso Ch Chiang Khan
fl kao, iso Ds Dan Sai

Paleustults Typic (Kandic) lsk, mixed, iso Mr Mae Rim
csk, kao, iso Po Pong Tong
col, sili, semiact, iso Sp San Pa Tong
f, kao, iso Bg Ban Chong

Typic (Aquic) fl, mixed, semiact, iso Lk Lom Kao
Haplustults Kanhaplic fl, mixed, iso Ps Phu Sana

Typic fl, mixed, semiact, iso Png Phon Ngam
Mollisols Ustolls Haplustolls Lithic f, smec, iso So Sop Prap

Vertic f, smec, iso Ln Lam Narai
Vertic (Aquic) f, mixed, act, iso Dl Dong Lan
Entic lsk, carbonatic, iso Tk Takhli

Alfisols Aqualfs Endoaqualfs Aeric col, sili, subact, iso Sai San Sai
fsi, mixed, superact, iso Mta Mae Tha
fsi, mixed, semiact, iso Ms Mae Sai
f, mixed, semiact, iso Na Nan

Typic (Aeric) fsi, mixed, semiact, iso Lp Lampang
Typic (Plinthic) f, kao, iso Ph Phan
Typic f, mixed, semiact, iso Hd Hang Dong

Ustalfs Paleustalfs Aquertic vf, smec, iso Nal Nam Len
Oxyaquic fsi, mixed, act, iso Nd Nam Duk
Oxyaquic (Ultic) f, mixed, act, iso Wi Wang Hai
Plinthic fl/csk, mixed, semiact, iso Pao Phayao
Ultic fl, mixed, semiact, iso Pe Phetchabun

Haplustalfs Aquic csk, mixed, act, iso Ncu Nam Chun
fl, mixed, act, iso Wb Wichian Buri
f, mixed, semiact, iso Utt Uttaradit

Oxyaquic (Ultic) fsi, mixed, act, iso Don Dong Yang En
Kp Kamphaeng Phet

f, mixed, act, iso Ls Lam Sonthi
Ultic lsk, mixed, superact, iso Ns Nakhon Sawan

csk, mixed, semiact, iso, shallow Li Li
csk, mixed, semiact, iso Tl Tha Li
col, mixed, semiact, iso Sg Sai Ngam
fsi, mixed, act, iso Tph Taphan Hin

Typic f, mixed, act, iso Ws Wang Saphung
Inceptisols Aquepts Endoaquepts Fluvaquentic fsi, mixed, superact, nona, iso La Lom Sak

Aeric (Fluvaquentic) vf, mixed, nona, iso Ban Bang Mun Nak
Aeric f, mixed, superact, nona, iso Tn Tha Phon

Entisols Fluvents Ustifluvents Oxyaquic col, mixed, superact, nona, iso Cm Chiang Mai
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ตารางที่ 2 แสดงการเปรียบเทียบการจําแนกดินตามระบบอนุกรมวิธานดิน ป 1975/1998 และป 2003
No Symbols Series Taxonomy 1975/1998 Taxonomy 2003
1 Ban Bang Mun Nak vf, kao, nona, iso Aeric Tropaquepts

vf, kao,nona, iso Fluvaquentic Endoaquepts
vf, mixed,nona, iso Aeric (Fluvaquentic)
Endoaquepts

2 Bg Ban Chong c, kao, iso Oxic Paleustults
f, kao, iso Typic (Kandic) Paleustults

f, kao, iso Typic (Kandic) Paleustults

3 Bo Bo Thai col, sili, iso Oxic Haplustalfs
col, sili, iso Lithic Eutrustox

col, kao, iso Typic Eutrustox

4 Bpo Ban Phot vf, mont, nona, iso Vertic Tropaquepts
vf, smec, iso (Chromic) Ustic Epiaquerts

vf, smec, iso (Chromic) Ustic Epiaquerts

5 Cd Chai Badan f, mont, iso Typic Chromusterts
f, smec, iso Leptic Haplusterts

f, smec, iso Leptic Haplusterts

6 Ce Chiang Saen c, kao, iso Ustoxic Palehumults
vf, kao, iso Typic Kandiustox

vf, kao, iso Typic Kandiustults

7 Cg Chiang Khong c, kao, iso Oxic Paleustults
vf, kao, iso Typic Kandiustox

vf, kao, iso Typic Kandiustox

8 Ch Chiang Khan csk, kao, iso Oxic Paleustults
csk, kao, iso Typic Kandiustults

csk, kao, iso Typic Kandiustults

9 Cm  Chiang Mai l, mixed, nona, iso Typic Ustifluvents
col, mixed, superact, nona, iso Oxyaquic Ustifluvents

col, mixed, superact, nona, iso Oxyaquic
Ustifluvents

10 Cr Chiang Rai c, kao, iso Plinthic Paleaquults
f, kao, iso Plinthic Paleaquults

f, kao, iso Plinthic Paleaquults (Kandiaquults)

11 Dl Dong Lan f, mixed, nona, iso Vertic Tropaquepts
f, smec, iso Vertic (Aquic) Haplustolls

f, mixed, act, iso Vertic (Aquic) Haplustolls

12 Don Dong Yang En fsi, mixed, iso Ultic Paleustalfs
fsi, mixed, act, iso Oxyaquic (Ultic) Haplustalfs

fsi, mixed, act, iso Oxyaquic (Ultic) Haplustalfs

13 Dp Doi Pui c, kao, iso Orthoxic Palehumults
f, kao, iso Typic (Kandic) Palehumults

f, kao, hyper (iso or thermic) Kandic
Palehumults

14 Ds Dan Sai fl, mixed, iso Oxic Paleustults
fl kao, iso Typic Kandiustults

fl, kao, iso Typic Kandiustults

15 Hc Hang Chat c, mixed, iso Oxic Paleustults
fl, mixed, iso Typic (Kandic) Paleustults

f, kao, iso Typic Kandiustults

16 Hd Hang Dong f, kao, iso Typic Tropaqualfs
f, mixed, semiact, iso Typic Endoaqualfs

f, mixed, semiact, iso Typic Endoaqualfs

17 Kp Kamphaeng Phet fsi, mixed, iso Ultic Haplustalfs
fsi, mixed, act, iso Oxyaquic (Ultic) Haplustalfs

fsi, mixed, act, iso Oxyaquic (Ultic) Haplustalfs

18 La Lom Sak fsi, mixed, nona, iso Aeric Tropaquepts
fsi, mixed, superact, nona, iso Fluvaquentic Endoaquepts

fsi, mixed, superact, nona, iso Fluvaquentic
Endoaquepts

19 Li Li csk, mixed, iso, shallow Ultic Haplustalfs
csk, mixed, semiact, iso, shallow Ultic Haplustalfs

csk, mixed, semiact, iso, shallow Ultic
Haplustalfs

20 Lk Lom Kao fl, mixed, iso Aeric Paleaquults
fl, mixed, semiact, iso Typic (Aquic) Paleustults

fl, mixed, semiact, iso Typic (Aquic) Paleustults

21 Ln Lam Narai f, mixed, iso Typic Haplustolls
f, smec, iso Vertic Haplustolls

f, smec, iso Vertic Haplustolls

22 Lp Lampang fsi, mixed, iso Typic Tropaqualfs
fsi, mixed, semiact, iso Typic (Aeric) Endoaqualfs

fsi, mixed, semiact, iso Typic (Aeric)
Endoaqualfs

23 Ls Lam Sonthi f, mixed, iso Ultic Haplustalfs
f, mixed, act, iso Oxyaquic (Ultic) Haplustalfs

f, mixed, act, iso Oxyaquic (Ultic) Haplustalfs

24 Mr Mae Rim lsk, mixed, iso Oxic Paleustults
lsk, mixed, iso Typic (Kandic) Paleustults

lsk, mixed, iso Typic (Kandic) Paleustults

25 Ms Mae Sai fsi, mixed, iso Aeric Tropaqualfs
fsi, mixed, semiact, iso Aeric Endoaqualfs

fsi, mixed, semiact, iso Aeric Endoaqualfs
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26 Mt Mae Taeng c, kao, iso Oxic Paleustults

f, kao, iso Rhodic Kandiustults
f, kao, iso Rhodic Kandiustults

27 Mta Mae Tha fsi, mixed, iso Aeric Tropaqualfs

fsi, mixed, superact, iso Aeric Endoaqualfs

fsi, mixed, superact, iso Aeric Endoaqualfs

28 Na Nan fsi, mixed, iso Aeric Tropaqualfs

f, mixed, semiact, iso Aeric Endoaqualfs

f, mixed, semiact, iso Aeric Endoaqualfs

29 Nal Nam Len vf, mont, iso Udertic Paleustalfs

vf, smec, iso Aquertic Paleustalfs

vf, smec, iso Aquertic Paleustalfs

30 Ncu Nam Chun csk, mixed, iso Aquic Paleustalfs

csk, mixed, act, iso Aquic Haplustalfs

csk, mixed, act, iso Aquic Haplustalfs

31 Nd Nam Duk fsi, mixed, iso Ultic Paleustalfs

fsi, mixed, act, iso Oxyaquic Paleustalfs

fsi, mixed, act, iso Oxyaquic Paleustalfs

32 Nm Nong Mot c, kao, iso Oxic Paleustults

f, kao, iso Typic Kandiustults

f, kao, iso Typic Kandiustults

33 Ns Nakhon Sawan lsk, mixed, iso Typic Rhodustults

lsk, mixed, superact, iso Ultic Haplustalfs

lsk, mixed, superact, iso Ultic Haplustalfs

34 Pao Phayao fl/csk, mixed, iso Ustic Dystropepts

csk, mixed, semiact, iso Plinthic Paleustalfs

fl/csk, mixed, semiact, iso Plinthic Paleustalfs

35 Pe Phetchabun fl, mixed, iso Ultic Paleustalfs

fl, mixed, semiact, iso Ultic Haplustalfs

fl, mixed, semiact, iso Ultic Paleustalfs

36 Ph Phan f, kao, iso Plinthic Tropaqualfs

f, kao, iso Typic (Plinthic) Endoaqualfs

f, kao, iso Typic (Plinthic) Endoaqualfs

37 Png Phon Ngam fl, mixed, iso Typic Haplustults

fl, mixed, semiact, iso Typic Haplustults

fl, mixed, semiact, iso Typic Haplustults

38 Po Pong Tong csk, kao, iso Oxic Paleustults

csk, kao, iso Typic (Kandic) Paleustults

csk, kao, iso Typic (Kandic) Paleustults

39 Ps Phu Sana lsk, mixed, iso Oxic Haplustults

fl, mixed, iso Kanhaplic Haplustults

fl, mixed, iso Kanhaplic Haplustults

40 Sai San Sai col, mixed, iso Typic Tropaqualfs

col, sili, subact, iso Aeric Endoaqualfs

col, sili, subact, iso Aeric Endoaqualfs

41 Sat Samo Thod vf, mont, iso Typic Haplustolls

vf, smec, iso Chromic Haplusterts

vf, smec, iso Chromic Haplusterts

42 Sg Sai Ngam col, mixed, iso Ultic Haplustalfs

col, mixed, semiact, iso Ultic Haplustalfs

col, mixed, semiact, iso Ultic Haplustalfs

43 So Sop Prap f, mont, iso Lithic Haplustolls

f, smec, iso Lithic Haplustolls

f, smec, iso Lithic Haplustolls

44 Sp San Pa Tong col, mixed, iso Oxic Paleustults

col, sili, semiact, iso Typic (Kandic) Paleustults

col, sili, semiact, iso Typic (Kandic) Paleustults

45 Sri Si Thep fsi, mixed, iso Plinthic Paleaquults

fsi, mixed, subact, iso Plinthic Paleaquults

fsi, mixed, subact, iso Plinthic Paleaquults

46 Tk Takhli lsk, carbonatic, iso Udorthentic Haplustolls

lsk, carbonatic, iso Entic Haplustolls

lsk, carbonatic, iso Entic Haplustolls
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47 Tl Tha Li csk, mixed, iso Ultic Haplustalfs

csk, mixed, semiact, iso Ultic Haplustalfs

csk, mixed, semiact, iso Ultic Haplustalfs

48 Tn Tha Phon f, mixed, nona, iso Aeric Tropaquepts

f, mixed, superact, nona, iso Aeric Endoaquepts

f, mixed, superact, nona, iso Aeric Endoaquepts

49 Tph Taphan Hin fsi, mixed, iso Ultic Haplustalfs

fsi, mixed, act, iso Ultic Haplustalfs

fsi, mixed, act, iso Ultic Haplustalfs

50 Utt Uttaradit f, mixed, iso Aeric Tropaqualfs

f, mixed, semiact, iso Aquic Haplustalfs

f, mixed, semiact, iso Aquic Haplustalfs

51 Wa Watthana f, mont, iso Typic Pelluderts

f, smec, iso Ustic Endoaquerts

f, smec, iso Ustic Endoaquerts

52 Wb Wichian Buri fl, mixed, iso Aeric Abruptic Tropaqualfs

fl, mixed, act, iso Aquic Haplustalfs

fl, mixed, act, iso Aquic Haplustalfs

53 Wc Wang Chomphu vf, mont, iso Entic Chromusterts

vf, smec, iso Chromic Haplusterts

vf, smec, iso Chromic Haplusterts

54 Wi Wang Hai f, mixed, iso Ultic Haplustalfs

f, mixed, act , iso Oxyaquic (Ultic) Paleustalfs

f, mixed, act , iso Oxyaquic (Ultic) Paleustalfs

55 Ws Wang Saphung f, mixed, iso Ultic Haplustalfs

f, mixed, act, iso Typic Haplustalfs

f, mixed, act, iso Typic Haplustalfs

หมายเหตุ
Particle-size classes:

c = Clayey vf = Very-fine f = Fine fl = Fine-Loamy
l = Loamy fsi = Fine-Silty col = Coarse-Loamy lsk = Loamy-Skeletal
csk = Clayey-Skeletal fl/csk = Fine-Loamy over Clayey-Skeletal

Mineralogy classes:
mont = Montmorillonitic smec = Smectitic kao = Kaolinitic sili = Siliceous

Cation-exchange activity classes:
superact = Superactive act = Active semiact = Semiactive subact = Subactive

Calcareous and reaction classes:
nona = Nonacid

Soil temperature classes:
iso = Isohyperthermic hyper = Hyperthermic
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Ban Chong Ban Phot Chai Badan Chiang Saen Chiang Khong

Chiang Khan Chiang Mai Chiang Rai Dong Lan Dong Yang En
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Doi Pui Dan Sai Hang Chat Hang Dong Kamphaeng
Phet

Lom Sak Li Lom Kao Lam Narai Lampang
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Lam Sonthi Mae Rim Mae Sai Mae Taeng Mae Tha

Nan Nong Mot Nakhon Sawan Phayao Petchabun
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Phan Pong Tong Phu Sana San Sai Samo Thod

Sai Ngam Sop Prap San Pa Tong Si Thep Takhli
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Tha Li Tha Phon Taphan Hin Uttaradit Watthana

Wang Hai Wang Saphung
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