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การกําหนดลักษณะของชุดดินที่จัดต้ังในภาคตะวันออกเฉียงเหนือของประเทศไทย
จําแนกใหมตามระบบอนุกรมวิธานดิน 2546

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

1. บทนํา
เอกสารวิชาการฉบับนี้ไดจัดทําขึ้นเพื่อตองการปรับปรุงแกไขขอมูลและรายละเอียดของชุดดิน  

(soil series) ตางๆ ที่จัดตั้งในประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น ถึงแมวาทางกลุมมาตรฐาน 
กองสํารวจและจําแนกดิน ไดเคยปรับปรุงแกไขเกี่ยวกับลักษณะ สมบัติ และการจําแนกของชุดดินตางๆ ที่จัดตั้ง 
ในประเทศไทยมาแลวหลายครั้ง แตก็ยังพบวามีขอผิดพลาดอีกหลายประการซึ่งไดรับการทวงติงและเสนอแนะ
จากนักสํารวจดินและนักวิชาการที่นําไปใชประโยชน นอกจากนี้ในแตละครั้งที่จัดทําก็มีวัตถุประสงคแตกตางกัน
ไปตามความเหมาะสมและความจําเปนในขณะนั้น  จึงทําใหขอมูลและรายละเอียดที่มีอยูในเอกสารแตละฉบับ
จะเนนเฉพาะเพียงบางดานเทานั้น ซึ่งอาจไมเหมาะสมกับสภาพปจจุบันที่ตองการความสะดวกรวดเร็วและ
สามารถนําไปใชประโยชนไดหลายๆ ดาน สําหรับการจําแนกดินไดใชระบบอนุกรมวิธานดินของประเทศ 
สหรัฐอเมริกาที่ไดจัดพิมพเปนครั้งแรกเมื่อป ค.ศ.1975 (Soil Taxonomy, 1975) เปนบรรทัดฐานในการจําแนก  
ซึ่งระบบอนุกรมวิธานดินนี้ไดมีการปรับปรุงแกไขมาตลอด เนื่องจากในระยะแรกๆ ยังขาดขอมูลและงานวิจัยที่จะ
นํามาสนับสนุนบรรทัดฐานตางๆ ที่ใชเปนขอกําหนดสําหรับการจําแนกดิน คร้ังหลังสุดทางกลุมมาตรฐานไดปรับ
ปรุงแกไข เมื่อ พ.ศ.2542 โดยใชคูมือระบบอนุกรมวิธานดิน ฉบับแกไขครั้งที่ 8 (Keys to Soil Taxonomy, Eighth 
Edition, 1998) เปนบรรทัดฐาน ปจจุบันเปนฉบับแกไขครั้งที่ 9 (Keys to Soil Taxonomy, Ninth Edition, 2003 ) 
ซึ่งใชเปนบรรทัดฐานในการจําแนกดินครั้งนี้ ขอกําหนดตางๆ ก็มีการเปล่ียนแปลงไปตามการศึกษาและผลงาน
วิจัยที่นํามาสนับสนุน ขอมูลและรายละเอียดของชุดดินตางๆ ก็มีมากขึ้นรวมท้ังมีการจัดตั้งชุดดินขึ้นมาใหม 
อีกหลายชุดดิน จึงมีความจําเปนที่จะตองจัดทําเอกสารวิชาการฉบับนี้ขึ้นเพื่อใหนักสํารวจดินและนักวิชาการ
ดานอื่นๆ 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 โดยการสํารวจพบดินที่มีลักษณะและสมบัติแตกตางจากดิน
อื่นๆ ที่ไดเคยจัดตั้งไวแลวเปนครั้งแรก และมีอาณาเขตกวางขวาง (ในประเทศไทยใชพื้นที่ 20 ตร.กม.) การตั้งชื่อ
ชุดดินควรจะตองใชความระมัดระวังพอสมควร ไมควรตั้งอยางพร่ําเพรื่อเพราะจะเกิดความสับสนตอนักสํารวจดิน
และการตีความการสํารวจดิน (soil survey interpretation)ได ดังนั้นการจัดตั้งชื่อชุดดินจะตองมีการศึกษาวิจัย
อยางละเอียด โดยเฉพาะขอมูลที่ไดจากการสํารวจดินในสนาม เชน ลักษณะทางสัณฐานดิน (สีดิน โครงสรางดิน 
ชั้นดิน การยึดตัวของดิน ฯลฯ) ผลการวิเคราะหดินในหองปฏิบัติการ เชน ทางดานกายภาพ (เนื้อดิน ความหนา
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แนนรวม สภาพใหน้ําซึมผาน ฯลฯ) ทางดานเคมี (อินทรียวัตถุ ความเปนกรดเปนเบสหรือพีเอช ความจุในการแลก
เปลี่ยนแคตไอออน ฯลฯ) แรและจุลสัณฐานวิทยา (ชนิดของแร คราบดินเหนียว โครงสราง เฟบริก ฯลฯ) และ
กระบวนการกําเนิดดิน (soil forming processes) มาสนับสนุน

การกําหนดลักษณะหรือชวงลักษณะ (range of characteristics) ของชุดดิน จะตองคํานึงถึง
บรรทัดฐานที่ไดกําหนดไวในชั้นการจําแนกที่ระดับสูงกวาชุดดินดวย ลักษณะนั้นๆ จะตองไมซอนหรือเหลื่อมกัน 
(overlap) กับชั้นการจําแนกในระดับวงศดิน กลุมดินยอย กลุมดินใหญ อันดับยอย และอันดับ ดังนั้นเมื่อมีการ
เปล่ียนบรรทัดฐานที่เปนขอกําหนดในการจําแนกดิน จึงจําเปนตองมีการปรับปรุงแกไขการกําหนดลักษณะของ
ชุดดินอยูเสมอ โดยเฉพาะระบบอนุกรมวิธานดินของประเทศสหรัฐอเมริกาซึ่งประเทศไทยไดนํามาใชในการจําแนก
ดินมีการเปลี่ยนแปลงแกไขอยูตลอดมา

2. วัตถุประสงค
2.1 เพื่อปรับปรุงแกไขขอมูลและรายละเอียดของชุดดิน (soil series) ที่จัดตั้งในภาคตะวันออก

เฉียงเหนือของประเทศไทยใหมีความถูกตองและทันสมัยมากขึ้น พรอมท้ังจําแนกดินตามระบบ
อนุกรมวิธานดิน พ.ศ.2546

2.2 เพื่อกําหนดลักษณะหรือชวงลักษณะของชุดดินที่จัดตั้งในภาคตะวันออกเฉียงเหนือของประเทศ
ไทย

3. วิธีการศึกษา
3.1 รวบรวมขอมูลของชุดดินตางๆ ที่ไดจัดตั้งไวแลว พรอมทั้งคําบรรยายหนาตัดดินและ

ผลการวิเคราะหดิน ทั้งในเอกสารวิชาการที่ไดปรับปรุงแกไขไวเดิมและขอมูลท่ีไดมาใหม มาทํา
การศึกษาลักษณะและสมบัติตางๆ ของดินทาง สัณฐานดิน กายภาพ เคมี แรและจุลสัณฐาน
วิทยา ตลอดจนสภาพแวดลอม วัตถุตนกําเนิดดิน สภาพพื้นที่และอื่นๆ ที่ไดบันทึกไว
ในภาคสนาม

3.2 ศึกษาบรรทัดฐานและขอกําหนดตางๆ  จากคูมืออนุกรมวิธานดิน พ.ศ. 2541 และ พ.ศ. 2546 
(Keys to Soil Taxonomy, 1998. and 2003)  และนํามาเปรียบเทียบกันถึงการเปลี่ยนแปลง
ขอกําหนดตางๆ วาจะตองมีการปรับปรุงแกไขตรงที่ใดบางตามคูมืออนุกรมวิธานดิน 
พ.ศ. 2546 ซึ่งถือวาเปนฉบับท่ีแกไขครั้งหลังสุด

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

4. ผลการศึกษา
ผลการศึกษาวิจัยไดเสนอเปนรายชื่อชุดดินเรียงตามอักษรภาษาอังกฤษดังตอไปน้ี
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Proposed by:F.R. Moormann, 1962
Revised by: 1. B. Boonsompopphan,
                          P. Hemsrichart, 1988
                      2. S. Sukchan,
                          K. Malairotsiri, 2004

BORABUE SERIES Field Symbol: Bb

Distribution: Occupies small extent in Northeast Plateau.

Setting: Borabue soils are formed from washed deposit of sandstone overlying a siltstone and occur
on the middle  part of peneplain.Relief is undulating to rolling. Slopes range from 2 to 8
percent. Elevation is from 170 to 260 m above sea level. The climate is Tropical Savanna
(Köppen 'Aw'). Average annual precipitation is from 1,300 to 2,000 mm. Mean annual air
temperature is from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is rapid over slow.
Surface runoff  is rapid to medium. Ground water table falls below 3 meters during the peak
of the dry season.

Vegetation and Land Use: Mainly covered by low open dipterocarp forest, but rarely cleared for
upland crop cultivation.

Characteristic Profile Feature: The Borabue series is a member of the loamy-skeletal, mixed,
semiactive, isohyperthermic  Plinthaquic Haplustults. They are moderately deep soils and
are characterized by a very dark grayish brown, dark grayish brown or dark brown loamy
sand A horizon overlying a light yellowish brown, yellowish brown, brown or reddish yellow
loamy sand E horizon which in turn overlies a light yellowish brown or light brown sandy clay
loam with strong brown mottled argillic B horizon. The 2B and/or 2C horizons that formed
within 75 cm of the soil surface have a light brownish gray, light gray or gray very gravelly
clay or very gravelly sandy clay with strong brown, yellowish red and red mottles
(plinthite).The coarse fraction consists of ironstone nodules which are derived from iron-rich
sandstone. The weathered sandstone fragment, usually occur at some depth between 50 to
100 cm of the surface. Reaction is medium acid to neutral over strongly acid.

Typifying Pedon: Profile code no. is NE-N-31/18 (colors are for moist soil unless otherwise noted).

Location: at km18+200, about 150 meters apart from the right side of the road from Ban Phai to
Maha Sarakham, Ban Nong Done, King Amphoe Kud Rang Changwat Maha Sarakham.

Sheet name: - Sheet no.: -
Coordinate: Elevation: 120 m
Relief: gently undulating Slope: 4-5%
Physiography: middle part of peneplain
Parent material: washed deposit of sandstone over siltstone
Drainage: moderately well drained Permeability: rapid over slow
Runoff: rapid to medium Ground water depth: >3 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,587.6 mm Mean temp: 27 oC Climate type: Tropical Savannah
Natural vegetation or land use: mainly low open dipterocarp forest
Described by: F.R. Moormann, et. al. Date: 1962

Horizon Depth (cm) Description

A 0-6 Dark grayish brown (10YR 4/2) loamy sand; common fine and few fine
distinct strong brown (7.5YR 5/8) mottles; weak coarse subangular
blocky structure breaking into fine subangular blocky structure; friable,
nonsticky, nonplastic; common very fine and fine interstitial pores, few
fine tubular pores; many fine roots, few, medium and coarse roots;
slightly acid (field pH 6.5); clear, smooth boundary.
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E1 6-15 Light yellowish brown (10YR 6/4) loamy fine sand; few fine distinct strong
brown mottles; weak coarse and medium subangular blocky breaking
into fine angular blocky structure; friable, nonsticky, nonplastic; many
very fine and fine interstitial pores, few fine and medium tubular pores;
many fine and medium roots, few large roots; medium acid (field pH 6.0);
gradual, smooth boundary.

E2 15-30 Reddish yellow (7.5YR 6/6) loamy fine sand; few fine distinct strong
brown mottles; weak coarse and medium breaking into fine subangular
blocky structure; friable, nonsticky, nonplastic; many very fine and fine
interstitial pores, few fine and medium tubular pores; common fine and
medium roots, few large roots; strongly acid (field pH 5.5); gradual,
smooth boundary.

BE 30-40 Reddish yellow (7.5YR 6/6) fine sandy loam; common fine distinct strong
brown mottles; moderate coarse angular and subangular blocky
structure; friable, nonsticky, nonplastic; many very fine and fine
interstitial, few fine tubular pores; common fine and medium roots, few
large roots; very strongly acid (field pH 5.0); gradual, smooth boundary.

Bt 40-50 Light brown (7.5YR 6/4) sandy clay loam; many fine distinct yellowish red
mottles; moderate coarse angular and subangular blocky structure;
slightly firm, slightly sticky, slightly plastic; many very fine and fine
interstitial pores, few fine and medium tubular pores; some clay bridging
between sand grains; few fine subrounded iron concretions; common fine
roots, few medium and coarse roots; very strongly acid (field pH 4.5);
abrupt, smooth boundary.

2Bt 50-60+ Light brownish gray (10YR 6/2) very gravelly clay (90% coarse fraction);
common fine to medium strongly brown and many prominent yellowish
red and red mottles; firm, sticky, plastic; broken moderately thick clay
coating on ped faces and continuous moderately thick in pores; few fine
roots; very strongly acid (field pH 4.5).

Type Location: Name of  Amphoe Borabue, Changwat Maha Sarakham

Range of Profile Feature:

The thickness of the A horizon varies  from 10 to 20 cm and has 10YR or 7.5YR hues, value of
3 to 5 and chromas of 2 to 4. Structure is blocky. Field pH value is from 5.5 to 6.0.

The E horizon has 10YR or 7.5 YR hues, values of 4 to 6 and chromas of 4 to 8. Structure is
weak blocky or single grains. Field pH value is from 5.0-6.0

The B horizon has 7.5YR or 10YR hues, values of 4 to 6 and chromas of 4 to 8. Structure is
blocky. Field pH values are from 4.5 to 5.5.

The 2B and 2C horizon has 10YR hue, values of 6 to 7 and chromas of 2 or less. Texture of
very gravelly clay loam may occur. Structure is blocky. Field pH values are from 4.5 to 5.5;

but rarely go up to 7.0 or 8.0 due to calcareous sandstone.

Similar Soil Series:
Buntharik series (Bt): is Aeric (Plinthic) Paleaquults.

Principal Associated Soils: These include Korat,  Warin and Phon Phisai Soils
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ANALYSIS  RESULTS Profile  code  no.:NE-N-31/18

     (oven  dry  basis) Soil  series : Borabue (Bb)

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

0-6 A 86.0 11.5 2.5 Ls Ls 5.1 4.4 0.0 2.6 59

6-15 E1 86.0 11.0 3.0 Ls Lfs 5.2 4.2 0.0 0.9 53

15-30 E2 82 15.5 2.5 Ls Lfs 5.2 4.0 0.0 1.1 35

30-40 BE 79 14 7.0 Ls fsl 5.1 3.9 0.0 1.1 41

40-50 Bt 66 13 21.0 Scl Scl 4.6 3.7 0.0 1.1 99

50-60 2Bt 1 62.5 36.5 Sicl Vgc 5.3 3.7 0.0 1.4 175

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

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

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

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

0-6 0.5 0.61 0.70 0.40 0.10 0.10 1.30 1.60 2.90 2.30 92.0 57 45 0.07

6-15 0.7 0.23 0.30 0.30 0.10 0.05 0.75 1.40 2.15 2.00 66.7 38 35 0.03

15-30 0.2 0.19 0.10 0.30 0.10 0.10 0.60 1.00 1.60 2.00 80.0 30 38 0.01

30-40 0.3 0.29 0.10 0.40 0.10 0.10 0.70 2.40 3.10 3.00 42.9 23 23 0.01

40-50 0.7 1.02 0.10 0.70 0.20 0.10 1.10 7.30 8.40 7.70 36.7 14 13 0.01

50-60 4.1 1.01 0.60 1.10 0.40 0.20 2.30 12.90 15.20 15.00 41.1 15 15 0.01



6

Proposed by: Aniruth Pothichan
Revised by:    K. Marlairotsiri,
                        A. Suchinai, 2004

BAN PHAI  SERIES  Field Symbol: Bpi

Distribution: Occupies moderate extent in Northeast Plateau.

Setting: Ban Phai soils are formed from washed deposit of sandstone and occur on the middle  part
of  peneplain.Relief is gently undulating to undulating . Slopes range from 2 to 8 percent.
Elevation is from 190 to 250 m above sea level. The climate is Tropical Savanna (Köppen
'Aw'). Average annual precipitation is from 1,069  to 1,100 mm. Mean annual air temperature
is from 25 to 27oC.

Drainage, Permeability and Surface Runoff: Drainage is well drained, permeability is rapid and
over slow runoff is rapid over slow to slow. The ground water level is below 2 meters
throughout the year.

Vegetation and Land Use: Cassava, Mango, Tamarind

Characteristic Profile Features: Ban Phai series is a member of the loamy, siliceous
isohyperthermic Arenic Paleustalfs They are very deep soils and are characterized by
grayish brown or light brown loamy sand or sand A horizon overlying pinkish gray loamy
sand E horizon which inturn overlies a brown, yellowish brown or strong brown sandy loam
grading to sandy clay loam argillic B horizon. Common distinct yellowish red with few red
mottles usually occur in the Bt horizon. Reaction is medium acid to mildly alkaline over very
strongly acid to medium acid.

Typifying Pedon: Profile code no.: 2/2541

Location: Wat Khok Samakkee highway #205 at 342+700 km Ban Nong Kradone, Tambon Sra Phra,
King Amphoe Phra Thong Kam Changwat Nakhon Ratchasima.

Sheet Name: Ban Nong Bua Khok Sheet No.5339 I
Coordinate: 074040 Elevation: 250 m
Relief: gently undulating Slope:: 2-3%
Physiography: middle part of peneplain
Parent material: wash deposit form sandstone
Drainage:  well drained Permeability: rapid over slow
Runoff: rapid Ground water depth: depth: >2 m
Flooding depth: Duration: Frequency:
Annual rainfall: 1,180. mm Mean temp: 27 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: cassava, sugar cane, tamarind
Described by: Pothichan A,  Kanjanaserm C,
                        Marlairodsiri.  K.

Date: 18 June 1998

Revised by: K. Marlairodsiri, A.Suchinai.

Horizon Depth (cm) Description

Ap1 0-22 Light brown (7.5YR6/3 dry) brown (7.5YR5/3 moist) loamy sand; single
grains and few crumb structure; loose, nonsticky, nonplastic; many very
fine irregular and few fine tubular pores; common fine and medium
roots; medium acid (field pH 6.0); gradual, smooth boundary.

Ap2 22-38 Light brown (7.5YR6/3 dry) brown (7.5YR5/3 moist)  loamy sand; weak
medium and coarse subangular blocky structure breaking to single
grains; slightly hard, friable, nonsticky, nonplastic; many very fine
irregular pores; common very fine, fine and medium roots; medium acid
(field pH 6.0); clear, smooth boundary.
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E 38-60 Pinkish gray (7.5YR7/2-3 dry) light brown to pink (7.5YR6-7/4 moist)
loamy sand; few fine faint reddish yellow (7.5YR6/6) mottles; weak
medium and coarse subangular blocky structure breaking to single
grains; slightly hard, friable, slightly sticky, slightly plastic; many very
fine irregular pores; common very fine and few fine roots; medium acid
(field pH 6.0); clear, smooth boundary.

Bt1 60-93/100 Mixed strong brown (7.5YR5/6), light brown (7.5YR6/4) and reddish
yellow (7.5YR6/6), sandy loam; common fine distinct  yellowish red
(5YR5/8) mottles; moderate coarse subangular blocky structure; friable,
slightly sticky, slightly plastic; many very fine irregular and few fine
tubular pores; few very fine and few fine roots; many verticle crack 1 cm
wide; very strongly acid (field pH 5.0); clear, smooth boundary.

Bt2 93/100-115 Strong brown (7.5YR5/6) and brown (7.5YR5/3-4) sandy loam;
common medium distinct light yellowish brown (10YR6/4) and yellowish
red (5YR5/6) mottles; moderate coarse angular and subangular blocky
structure; friable, slightly sticky, slightly plastic; many very fine irregular
and few fine tubular pores; few very fine and medium roots; very
strongly acid (field pH 5.0); clear, smooth boundary.

Btg2.1 115-150/160 Brown (7.5YR5/2) and pinkish gray (7.5YR6/2) fine sandy clay;
common fine distinct strong brown (7.5YR5/8) and few medium
prominent red (2.5YR5/6) mottles; moderate coarse prismatic and
subangular blocky structure; firm, sticky, plastic; continuous moderately
thick clay coating on ped faces and in pores; common fine irregular and
few fine tubular pores; few very fine and fine roots; very strongly acid
(field pH 5.0); gradual, wavy boundary.

Btg2.2 150/160-180 Pinkish gray (7.5YR6/2) and light brown (7.5YR6/3) fine sandy clay;
common fine and few medium distinct reddish yellow (7.5YR6/6)
mottles; moderate coarse prismatic and angular blocky structure; firm,
sticky, plastic; continuous moderately thick clay coating on ped faces
and in pores; common fine irregular and few fine tubular pores; few
very fine and fine roots; common soft manganese concretion; very
strongly acid (field pH 4.5).

Type Location: The pedon were first described  at Amphoe Ban Phai Changwat Khon Kaen

Range of Profile features:

The thickness of an A horizon varies from 20 to 30 cm and has 10YR or 7.5YR hues, values of
4 to 6 and chromas of 3 to.4 Structure is weak and break to single grain loose when dry.many
few fine irregular pores; The pH values vary from 5.0 to 6.0.

The E horizon color 7.5YR or 10 YR hue value is 6 to 7 and chroma 2 to 4; some pedon has
either reddish yellow mottles or not;structure is  subangular blocky;pH 5.0 to 6.0

The B horizon has 7.5YR hue, values of 6 or 7 and chromas of 2 to 6 . Structure is moderate
prismatic and/or subangular blocky. The pH values vary from 5.0 to 6. 0.

Similar soils series:
Maha Sarakham series (Msk): same physiography but line on lower part

Principal Associated soils: Nam Phong, Dan khun Thod
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ANALYSIS  RESULTS Profile  code  no.:Pedon 4

     (oven  dry  basis) Soil  series : Ban  Phai  (Bpi)

Received no:41-373

Lab Depth Horizon Particle size distribution analysis (% by weight ) Texture pH Fe2O3(%)  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 1N pH7

418769 0-22 Ap1 87.5 8 4.5 0.3 1.2 16.8 53.5 15.7 ls 5.3 4.8 0.0 4.9 39.1

418770 22-38 Ap2 86.4 9.6 4.0 0.2 1.1 11.5 54.2 19.4 ls 5.4 4.6 0.0 0.7 39.1

418771 38-58/60 E 83.4 13.1 3.5 0.1 1.1 18.7 46.9 16.6 ls 5.5 4.4 0.0 0.3 39.1

418772 58/60-93/100 Bt1.1 75.2 11.6 13.2 0.1 1.3 23.6 41.6 8.6 sl 5.1 3.9 0.0 0.4 39.1

418773 93/100-115 Bt1.2 77.9 13 9.1 0.4 1.4 12.4 44.2 19.5 sl 5.4 3.9 0.0 0.3 39.1

418774 115-150/160 Btg1.1 52.8 13.7 33.5 0.5 1.2 6.3 33.8 11.0 scl 5.0 3.4 0.0 0.5 117.3

418775 150/160-180 Btg2.2 56.3 16.6 27.1 0.4 0.9 6.0 30.1 18.9 scl 5.0 3.5 0.0 0.2 117.3

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

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

0-22 0.1 0.19 0.015 0.70 0.20 0.10 0.10 1.10 0.90 2.00 1.30 28.9 85 55 1.1 0.0

22-38 0.2 0.1 0.008 0.60 0.20 0.10 0.20 1.10 0.70 1.80 1.30 32.5 81 60 1.1 0.0

38-58/60 0.2 0.06 0.004 0.70 0.20 0.10 0.10 1.10 0.70 1.80 1.30 37.1 81 60 1.1 0.0

58/60-93/100 1 0.14 0.014 1.60 0.90 0.10 0.20 2.80 3.40 6.20 5.30 40.2 53 45 3.8 1.0

93/100-115 0.6 0.04 0.012 0.90 0.50 0.10 0.30 1.80 2.00 3.80 3.40 37.4 53 47 2.7 0.9

115-150/160 2.7 0.15 0.045 6.40 1.70 0.30 1.30 9.70 8.50 18.20 17.80 53.1 54 53 13.1 3.4

150/160-180 2.9 0.08 0.009 6.10 1.70 0.30 1.20 9.30 6.10 15.40 15.90 58.7 58 60 11.8 2.5
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Proposed by: S. Panichapong, 1961
Revised by : 1. C. Changprai, 1971
                      2. B. Boonsompopphan,
                          P. Hemsrichart,  1988
                      3. A. Suchinai,
                          S. Sukchan, 2004

BURI RAM SERIES    Field Symbol: Br

Distribution: Small extent in Northeast and Central Highlands.

Setting: Buri Ram soils are basalt derived and occur on lower parts of lava flow. Relief is level to
nearly level which a range of slope is less than 2 percent. Range of elevation is 150 to 160 m
above sea level. The climate is Tropical Savanna  (Köppen 'Aw').  Average annual
precipitation is 1,100 to 1,300 mm. Mean annual air temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained, flooded by impounded rain water up to
30 cm for 2 to 3 months. Permeability is slow to very slow. Runoff is very slow.

Vegetation and Land Use: Mainly used for transplanted rice, but originally is low open dipterocarp
forest.

Characteristic Profile Features: The Buri Ram series is a member of fine, smectitic, isohyperthermic
Ustic  Epiaquerts. They are deep soils which are characterized by a black, very dark gray or
dark gray clay A horizon overlying a dark gray or very dark grayish brown clay cambic B
horizon. They  crack deeply and contain slickensides and pressure faces. Reaction is
slightly acid to neutral over neutral to mildly alkaline.

Typifying Pedon: Profile code no. is NE-S-21/4. (moist colors unless otherwise stated).

Location: about km #1, right side of the road Buri Ram to Prakone Chai, Amphoe Mueang Changwat
Buri Ram.

Sheet Name: Changwat Buri Ram Sheet No. 5655 IV
Coordinate: Elevation: 155 m
Relief: level to nearly level Slope:: <2%
Physiography: lower part of basaltic terrains
Parent material: residuum and colluvium from basallts
Drainage: moderately well drained Permeability: slow to very slow
Runoff: very slow Ground water depth: >1.5 m
Flooding depth: up to 30 cm Duration: 2-3 month Frequency: every year
Annual rainfall: 1,100-1,300 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mainly used for transplanted rice
Described by: A. Chotimon Date: 17 January 1971
Revised by:

Horizon Depth (cm) Desription

Ap  0-23 Black (10YR 2/1) clay; many fine distinct strong brown along root
channels and common coarse distinct strong brown (7.5YR 5/6) mottles
on ped faces; moderate coarse subangular blocky structure; extremely
firm, very sticky, plastic; common fine and few interstitial pores; many
very fine and fine and common medium roots; slightly acid (field pH 6.5);
clear, wavy boundary.

Bss1 23-43 Very dark gray (10YR 3/1) clay; common fine dark reddish brown (5YR
3/4) mottles on ped faces; weak coarse subangular blocky structure; firm,
very sticky, very plastic; common very fine and fine interstitial pores;
common fine root; few fine and medium slightly hard rounded iron-
manganese nodules; slickensides; neutral (field pH 7.0); clear, wavy
boundary.
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Bss2 43-78 Very dark gray (10YR 3/1) clay; weak coarse subangular blocky breaking
to strong medium subangular blocky structure; firm, very sticky, very
plastic; few fine interstitial pores; few fine and medium slightly hard and
hard rounded iron-manganese nodules; very few fine roots; slickensides;
neutral; (field pH 7.0); gradual, smooth boundary.

Bss3 78-125+ Very dark grayish brown (10YR 3/2) clay; moderate medium subangular
blocky structure; firm, very sticky, very plastic; few fine interstitial pores;
common fine and few medium hard and rounded iron-manganese
nodules; slickensides; few fine basalt fragments; neutral (field pH 7.0).

Type Location : Name of Changwat Buriram were first described at Amphoe Mueang

Range of Profile features:

The thickness of an A horizon varies from 20 to 30 cm and has 10YR or 7.5YR hues, values of
2 to 4 and chromas of 2 or less. Structure is weak and/or moderate medium and coarse blocky.
Few to common strong brown and yellowish brown mottles may occur along root channels and
on ped faces. The pH values vary from 6.0 to 7.0.

The B horizon has 10YR hue, values of 3 or 4 and chromas of 2 or less. Structure is weak
and/or moderate medium and coarse blocky. Few soft weathering basalt fragments and few to
common ironstone nodules may occur in the deeper B horizon. The pH values vary from 7.0 to
8.0.

Similar Soil Series :
Lop Buri series (Lb): Marl and limestone derived soils. Scattered lime concretion occurs

throughout the profile.

Principal Associated Soils : These include Chai Badan, Surin and Sop Prap Series. They occupy on
the higher position.
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ANALYSIS  RESULTS Profile  code  NE-S-21/4

(oven  dry  basis) Soil  series : Buri  Ram  (Br)

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

0-23 Ap 9.0 46.0 45.0 sic c 5.5 4.5 1.4 17.1 82

23-43 Bss 1 90.0 36.0 55.0 c c 6.1 4.9 1.2 15.2 73

43-78 Bss 2 10.5 30.5 59.0 c c 6.7 5.4 2.4 12.1 73

78-125+ Bss 3 16.0 29.0 55.0 c c 6.9 5.9 2.4 4.7 79

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

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

0-23 5.6 0.89 19.0 12.6 0.2 0.8 32.60 15.4 48.00 39.3 87.3 83 68 0.03

23-43 6.3 0.48 22.7 14.2 0.2 1.9 39.00 12.5 51.50 53.3 97.5 73 76 0.03

43-78 6.6 0.40 24.4 16.1 0.2 2.4 43.10 8.2 51.30 53.0 89.4 81 84 0.04

78-125+ 6.0 0.28 20.0 15.6 0.2 2.7 40.50 5.7 46.20 42.7 77.6 95 88 0.05
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Proposed by: C. Changprai -1968
Revised by:    K. Malairotsiri, 2004

BUNTHARIK SERIES Field Symbol: Bt

Distribution: Occupies small to moderate extent in Northeast Plateau.

Setting: Buntharik soils are formed from washed deposit of sandstone and occur on coalescing
colluvial and alluvial fans. Relief is undulating to gentle rolling which range of slope is 2 to 8
percent. Elevation is 150 to 200 m above sea level. The climate is Tropical Savanna (Kö
ppen 'Aw'). The average annual precipitation varies from 1,100 to 1,300 mm.The mean
annual air temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Somewhat poorly drained soils. Permeability is moderate.
Runoff is rapid.

Vegetation and Land Use: Low open dipterocarp forest and spiny shrubs. Parts are cleared for
mainly  paddy field. Some are cleared for upland crops such as kenaf, corn and some
banana.

Characteristic Profile Features: The Buntharik series is a member of the fine-loamy, mixed, active,
isohyperthermic Aeric (Plinthic) Paleaquults. They are deep soils and are characterized by a
very dark grayish brown or grayish brown loamy sand A horizon overlying a light gray or
very pale brown loamy sand or sandy loam which in turn overlies a light brownish gray or
very pale brown sandy clay loam or sandy clay with common to many prominent red mottled
argillic B horizon. Scattered weathering sandstone fragments occur at some depth below
100 cm of the soil surface. Reaction is very strongly to strongly acid throughout the profile.

Typifying Pedon: Profile code no. is NE-S-24/2 (moist colors unless otherwise stated).

 Location: approximately 100 m southeast of Ban Nong Saeng school, Amphoe Buntharik Changwat
Ubon Ratchathani.

Sheet name: - Sheet no.: 6055 II
Coordinate: - Elevation: 160 m
Relief: gently undulating Slope: 3-4%
Physiography: washed deposit from sandstone
Parent material: alluvium over sandstone
Drainage: somewhat poorly drained Permeability: moderate
Runoff: rapid Ground water depth: >2.0m
Flooding depth: 30-40 Duration: 3-4 month Frequency: every year
Annual rainfall: 1,100-1,300 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation or land use: low open dipterocarp forest and spiny shrubs. Parts are clear for

paddy field and some upland crops
Described by: C.Changprai Date: 1968
Revised by:

Horizon Depth(cm) Description

A 0-15 Grayish brown (10YR 5/2) loamy sand; weak fine granular and weak fine
subangular blocky structure; friable, nonsticky, nonplastic; common fine
tubular pores and many fine interstitial pores; common fine roots; strongly
acid (field pH 5.5); abrupt, smooth boundary.

BA 15-24 Very pale brown (10YR 7/3) loamy sand; weak fine and medium
subangular blocky structure; friable, nonsticky, nonplastic; bleached sand
grains; common fine roots; common fine tubular and interstitial pores;
strongly acid (field pH 5.5); clear, smooth boundary.

Bw1 24-35 Light gray (10YR 7/2) sandy loam; weak fine and medium subangular
blocky structure; slightly firm, nonsticky, nonplastic; many fine interstitial
pores and common fine tubular pores; few fine roots; some dark spots of
humus accumulation; more compact than previous horizon; strongly acid
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(field pH 5.5); clear, wavy boundary.

Bw 235-47/63 Very pale brown (10YR 7/3) light sandy clay loam; few fine and medium
distinct strong brown (7.5YR 5/8) and common medium prominent red
(2.5YR 4/6) mottles; moderate medium and coarse subangular blocky
structure; firm, slightly sticky, slightly plastic; few fine roots; common fine
interstitial pores; very strongly acid (field pH 5.0); clear, irregular
boundary.

Bt 47/63-110+ Light brownish gray (10YR 6/2) sandy clay loam; many medium and
coarse red (2.5YR 4/6) mottles; moderate medium and coarse
subangular blocky structure; firm, slightly sticky, slightly plastic; few fine
roots; broken moderately thick clay coating on ped faces; common fine
and medium interstitial pores; very strongly acid (field pH 5.0).

Type Location; The pedon met first at Ban Nong Sang Amphoe Buntharik Changwat Ubon
Ratchathani

Range of Profile Feature:

The thickness of an Ap or A horizon varies from 5 to 20 cm and has 10YR hue, values of 3 to 5
and chromas of 2 to 4. Structure is weak fine granular or weak fine blocky and/or single grain.
The pH values vary from 5.0 to 6.0.

The subsurface horizon has 10YR or 7.5YR hue, values of 5 to 7 and chromas of 2 or less.
Structure is weak fine blocky and single grain. The pH values vary from 4.5 to 5.5.

   The subsoil horizon has 10YR hues, values of 5 to 7 and chromas of 2 to 4. Structure is weak
to moderate medium and/or coarse blocky. Some strong brown and/or yellowish brown mottles
occur in this horizon. The pH values vary from 4.5 to 5.5.

Similar Soil Series:
Renu series (Rn): similar profile, but not contain weathering sandstone fragments and higher clay

content.
Khorat series (Kt): is moderately well drained soils.

Principal Associated Soils: These include Khorat, Borabue, Borabue Complex soils.

Remark: The classification for Buntharik soils may be Aquic Paleustults.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-24/2

     (oven  dry  basis) Soil  series : Buntharik (Bt)

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

0-15 A 85.6 5.8 8.6 sl ls 5.0 3.9 0.1 2.2 56

15-24 BA 85.9 7.5 6.6 sl ls 5.0 4.2 0.1 1.2 21

24-35 Bw1 84.6 2.8 12.6 sl sl 4.9 4.1 0.0 1.8 60

35-47/63 Bw2 80.3 3.1 16.6 sl scl 4.9 4.1 0.1 1.3 50

47/63-110+ Bt 68.1 8.3 23.6 scl scl 4.9 3.9 - 0.8 56

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

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

0-15 0.45 0.44 0.22 0.24 1.22 2.12 0.40 2.52 6.30 73.4 34 84 0.01

15-24 0.17 0.44 0.44 0.20 0.71 1.79 1.30 3.09 6.60 100.3 27 58 0.01

24-35 0.15 0.33 0.55 0.14 0.87 1.89 2.10 3.99 7.00 55.6 27 47 0.01

35-47/63 0.13 0.44 2.73 0.28 0.79 4.24 3.40 7.64 8.40 50.7 50 55 0.01

47/63-110+ 0.04 0.22 0.87 0.16 0.71 1.96 3.70 5.66 9.60 40.6 20 35 0.01
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Proposed by: C. Changprai - 1969
Revised by:    1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2. S. Sukchan, 2004

CHOK CHAI SERIES  Field Symbol: Ci

Distribution: Occupies moderate extent in Northeast Plateaus, particularly in the southern part.

Setting: Chok Chai soils are residual soil formed from basalt and occur on dissected lava flow. Relief
is undulating which a range of slope is 2 to 5 percent. Elevation varies from 180 to 280 m
above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation varies from 1,100 to 1,400 mm. Mean air temperature is 26 to 28oC.

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

Vegetation and Land Use: Originally mixed deciduous forest. Parts are cleared for upland crops
such as chili, corn, castor bean, cassava and some fruit crops pineapple, jack fruit, banana,
mango etc.

Characteristic Profile Features: The Chok Chai series is a member of the very fine, kaolinitic,
isohyperthermic Rhodic Kandiustox. They are deep soils and are characterized by a dark
reddish brown or reddish brown silty clay or clay A horizon, overlying a red or dark red clay
oxic B horizon. Reaction is medium acid to neutral over medium to very strongly acid.

Typifying Pedon: Profile code no. is NE-S-20/48. (moist colors unless otherwise stated).

Location: at km 18.5, about 30 m south of Chok Chai to Det Udom road, Amphoe Chok Chai
Changwat Nakhon Ratchasima.

Sheet Name: Sheet No.: 5455 III
Coordinate: 206/1631-2 Elevation: 180-280 m
Relief: gently undulating Slope:: 2-5%
Physiography: upper part of basaltic terrain
Parent material: residuum and colluvium from basalt
Drainage: well drained Permeability: moderate
Runoff: medium to rapid Ground water depth: >2.0 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,100-1,400 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: original mixed deciduous forest. Parts are cleared for upland

crops and some fruit trees
Described by: C. Changprai Date: 1969
Revised by:

Horizon Depth(cm) Description

A 0-7/11 Dark reddish brown (2.5YR 3/4) clay; moderate coarse subangular
blocky structure and moderate fine and medium granular structure;
slightly firm, sticky, plastic; common very fine and fine interstitial pores
and common fine tubular pores; few fine and medium animal holes;
common soft charcoal pieces; many very fine and fine roots; medium
acid (field pH 6.0); clear, wavy boundary.

Bt1 7/11-34 Dark red (10R 3/6) clay; moderate coarse subangular blocky structure;
friable, sticky, plastic; patchy thin and in places moderately thick clay
coating on ped faces; common very fine and few fine interstitial and
tubular pores; few fine animal holes: common very fine and few fine
roots; very strongly acid (field pH 5.0); gradual, smooth boundary.

Bt2 34-80 Dark red (10R 3/6) clay; weak coarse subangular blocky breaking into
moderate medium and fine subangular blocky structure; friable, slightly
sticky, slightly plastic; patchy thin and in places moderately thick clay
coating on ped faces; common very fine and fine interstitial and tubular
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pores; very strongly acid (field pH 5.0); gradual, smooth boundary.

Bt3 80-150+ Dark red (10R 3/6) clay; weak coarse subangular blocky breaking into
moderate fine and medium subangular blocky structure; friable, slightly
sticky, slightly plastic; patchy moderately thick clay coating on ped faces;
common very fine and fine interstitial pores and many fine tubular pores;
common soft basalt fragments, few very fine roots; very strongly acid
(field pH 5.0).

Type Location: The pedon were first described and initiated at Amphoe Chok Chai Changwat
Nakhon Ratchasima

Range of Profile Features:
The thickness of an A horizon varies from 10 to 20 cm and has 2.5YR or 5YR hues, values of 2
to 4, chromas of 3 or 4. The texture of clay loam or silty clay may occur. Structure is moderate
fine and medium granular at upper most and moderate fine to coarse blocky. The pH values
vary from 6.0 to 7.0.

The B horizon has 10R or 2.5YR hues, values of 3 or less and chromas of 4 to 8. Texture of
silty clay may occur. Structure is moderate fine to medium blocky.The pH values are from 4.5 to
5.5.

The C or R horizon usually occur below 2 m depth of the surface.

Similar Soil Series:
Pak Chong series (Pc): similar profile, but are formed from shale in association with limestone.

Principal Associated Soils: These include Surin, Buri Ram series. The Buri Ram soils occur in lower
position whereas  the Surin soils occur in the same position.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-20/48

     (oven  dry  basis) Soil  series : Chok Chai (Ci)

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

0-7/11 A 19.0 30.5 50.5 c c 5.7 4.9 0.3 10.5 102

11/7/1934 Bt1 19.5 14.5 66.0 c c 4.9 4.0 0.3 8.9 21

34-80 Bt2 19.0 9.0 72.0 c c 4.9 4.0 0.8 7.5 15

80-150+ Bt3 17.0 13.5 69.5 c c 5.3 3.9 0.6 6.4 21

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

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

0-7/11 2.0 1.81 4.90 1.40 0.20 0.20 6.70 9.60 16.30 12.90 25.5 52 41 0.05

11/7/1934 2.0 0.66 1.10 0.40 0.03 0.30 1.83 9.80 11.63 9.60 14.5 19 16 0.05

34-80 2.1 0.37 0.60 0.20 0.03 0.30 1.13 9.50 10.63 9.00 12.5 13 11 0.01

80-150+ 1.9 0.23 0.50 0.30 0.04 0.30 1.14 8.70 9.84 8.60 12.4 13 12 0.01
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Proposed by: M.Nualcharoen
Revised by :   A. Suchinai,
                       K. Malairotsiri, 2004

CHAKKARAT  SERIES              Field  Symbol :Ckr

Distribution: Occupy on moderate  extent  of Northeast Plateau

Setting: The Chakkarat soils are formed from washed deposit of sandstone and occur on middle  part
of peneplain. Relief is gently undulating which slopes range from 2 to 6 percent. Elevation
ranges  from 150 to 240 m above sea level. The climate is Tropical Savanna (Köppen 'Aw').
Average annual precipitation varies from 1,100 to 1,400 mm. Mean air temperature varies
from 26 to 28oC.

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

Vegetation and Land Use: Originally dry dipterocarp forest and mixed deciduous forest. Parts are
cleared for upland crops such as kenaf, water melon, corn, cotton, beans, castor bean,
cassava, etc. and settlement areas.

Characteristic Profile Features: The Chakkarat series is a member of the coarse-loamy, mixed
subactive isohyperthermic Typic (Oxyaquic) Paleustults. They are deep soils and are
characterized by a  brown or dark  brown sandy loam or loamy sand.  A horizon overlying a
brown or yellowish brown or light yellowish  brown sandy loam argillic B horizon. Common
medium strong brown or medium to coarse reddish yellow  mottles occur in the deeper Bt
horizon usually below 50 cm depth. Reaction is very strongly acid  to very strongly acid.

Tyifying pedon : Profile code no.: NE-N-29/70

Location: Huai Bang Sai project; Ban Nong Khan, Tambon Nong Khan, Amphoe Dong Luang Changwat
Mukdahan.

Sheet Name: - Sheet No.: -
Coordinate: - Elevation: -
Relief: gently undulating Slope:: 3-5%
Physiography: middle part of peneplain
Parent material: washed deposit from sandstone
Drainage: moderately well drained Permeability: moderate
Runoff: medium Ground water depth: >2.0 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: - Mean temp: - Climate type: Tropical Savannah
Natural vegetation and/or land use: low open dipterocarp forest
Described by: M. Nualchareon Date: February 1981
Revised by:

Horizon Depth (cm) Description

A 0-14 Dark grayish brown (10YR4/2) loamy sand; weak fine and medium
subangular blocky structure; friable, nonsticky, nonplastic; common
very fine and fine roots; medium acid (field pH 6.0); clear, smooth
boundary.

BA 14-24 Brown (10YR5/3) sandy loam; moderate fine and medium subangular
blocky structure; friable, nonsticky, nonplastic; common very fine and
fine roots; strongly acid (field pH 5.5) clear, smooth boundary.

Bt1 24-52 Yellowish brown (10YR5/4) sandy loam; moderate fine and medium
subangular blocky structure; friable, slightly sticky, slightly plastic;
patchy thin clay coating on ped faces; common very fine and fine roots;
very strongly acid (field pH 5.0); clear, smooth boundary.
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Bt2 52-66 Light yellowish brown (10YR6/4) sandy loam; common fine distinct
strong brown (7.5YR5/6) mottles; moderate fine and medium
subangular blocky structure; friable, slightly sticky, slightly plastic;
broken moderately thick clay coating on ped faces; few fine and
medium roots; very strongly acid (field pH 5.0); clear, smooth boundary.

Bt3 66-86 Light brownish gray to light yellowish brown (10YR6/2-4) sandy clay
loam; common fine distinct strong brown (7.5YR5/6) mottles; moderate
fine and medium subangular blocky structure; friable, slightly sticky,
slightly plastic; broken moderately thick clay coating on ped faces; few
fine roots; very strongly acid (field pH 5.0); clear, smooth boundary.

Bt4 86-150 Light yellowish brown (10YR6/4) to light gray (10YR7/2) sandy loam;
common fine distinct strong brown (7.5YR5/8) mottles; moderate fine
and medium subangular blocky structure; friable, slightly sticky, slightly
plastic; broken moderately thick clay coating on ped faces; few fine
roots; very strongly acid (field pH 5.0); clear, smooth boundary.

 Type Location: Chakkarat soils were first described at Amphoe Chakkarat Changwat Nakhon
Ratchasima

Range of Profile Feature:

the thickness of an A or Ap horizon varies from 10 to 30 cm.It has 10YR or 7.5 YR hues. Values
of 3 to 5 and chromas of 2 to 4. Structure is weak to moderate fine to medium blocky. Field pH
value is from 5.5 to 6.5

  The B horizon has 10YR or 7.5YR hues, values of 4 to 6 and chromas of 3 to 4 in the upper
part.The lower B horizon has similar hues. Values of 5 to 7 and chroma of 2 to 4. The chroma 2
is found below the depth of 75 cmfrom the soil surface. Structure of the B horizon  is moderate
fine an medium blocky.Few to common ironstone nodules may occur in subsoil. Field pH values
range  from 4.5 to 5.5.

Similar Soil Series:
Huai Thalaeng series(Ht): is similar profile. But it is a well drained soils.
Khorat series ( Kt): similar profile but is fine loamy particle size class.

Principal Associated Soils: This include Khorat,Huai Thalaeng, Satuek,Warin series occur on the
same physiography whereas Roi-et series occupy on the lower ones.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-29/70

     (oven  dry  basis) Soil  series : Chakkarat (Ckr)

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

0-14 A 74.7 21.7 3.6 0.5 4.8 17.8 33.5 18.1 ls ls 5.0 4.6 4.4 56

14-24 BA 67.7 20.7 11.6 0.4 4.3 15.0 29.7 18.3 sl ls 4.7 3.9 2.9 60

24/52 Bt1 66.3 23.1 10.6 1.0 4.7 15.9 29.2 15.3 sl sl 4.5 3.6 1.9 16

52-66 Bt2 65.0 19.8 15.2 1.0 6.7 17.3 26.1 13.9 sl sl 4.5 3.6 1.5 12

66-86 Bt3 65.1 22.1 12.8 1.1 4.7 14.9 27.8 16.6 sl scl 4.5 3.6 1.0 16

86/150 Bt4 66.1 21.4 12.5 0.9 4.6 16.1 27.9 16.6 sl sl 4.7 3.6 1.1 15

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

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

0-14 0.9 1.78 2.70 0.80 0.10 0.20 3.80 4.70 8.50 4.80 133.3 79 45 0.35

14-24 0.8 0.61 0.60 0.30 0.05 0.20 1.15 4.50 5.65 2.70 23.3 43 20 0.08

24/52 0.7 0.36 0.30 0.20 0.03 0.20 0.73 4.00 4.73 2.50 23.6 29 15 0.04

52-66 0.5 0.26 0.20 0.30 0.03 0.20 0.73 4.10 4.83 3.00 19.7 24 15 0.03

66-86 2.8 0.26 0.20 0.20 0.03 0.20 0.63 3.90 4.53 2.70 21.1 23 14 0.02

86/150 1.1 0.16 0.30 0.30 0.03 0.20 0.83 3.60 4.43 3.20 25.6 26 19 0.02
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Proposed by: P. Vichaidit, 1977
Revised by:   1. B. Boonsompopphan,
                           P. Hemsrichart, 1988
                       2. K. Malairotsiri, 2004

CHUM PHUANG SERIES      Field Symbol: Cpg

Distribution: Occupies moderate extent in Northeast Plateau and small extent in North and Central
Plain.

Setting: Chum Phuang soils are formed from washed deposit of sandstone and occur on the gently
undulating to rolling slopes of the upper part of peneplain. Slopes range from 2 to 10
percent. Elevation is from 150 to 350 m above sea level. The climate is Tropical Savanna
(Köppen 'Aw'). The average annual precipitation varies from 1,100 to1,500 mm. Mean
annual air temperature is from 26 to 28oC.

Drainage, Permeability and Runoff: Somewhat excessively drained, Permeability and surface runoff
are rapid. Ground water table falls below 5 meters during the peak of the dry period.

Vegetation and Land Use: Originally dipterocarp and mixed deciduous forests. Parts are cleared for
upland crops such as kenaf, corn, castor bean, sorghum, cassava and some fruit trees,
mango, jack fruit.

Characteristic Profile Features: Chum Phuang series is a member of the coarse-loamy, siliceous,
isohyperthermic Typic Kandiustults. They are deep soil which are characterized by dark
reddish brown or reddish brown sandy loam or loamy sand A horizon overlying a yellowish
red or red sandy loam upper argillic B horizon which in turn overlies a red or dark red sandy
loam or sandy clay loam lower argillic B horizon. Reaction is medium acid over very strongly
acid to strongly acid.

Typifying Pedon: Profile code no. is NE-S-22/54 (moist colors unless otherwise stated).

Location: 1 km east of Ban Phon Tha, Tambon Tha Tum, Amphoe Tha Tum Changwat Surin.
Sheet Name: Amphoe Tha Tum Sheet No.: 5739 IV
Coordinate: 604917 Elevation: 162 m
Relief: gently undulating to undulating Slope:: 2-5%
Physiography: upper part of peneplain
Parent material: washed deposit from sandstone
Drainage: somewhat excessively drained Permeability: rapid
Runoff: rapid Ground water depth: >2.0 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,100-1,500 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: Dipterocarp and mixed deciduoue forests. Parts are cleared for

upland crops and some fruit trees
Described by: Date:
Revised by:

Horizon Depth (cm) Description

A1 0-12 Dark reddish brown (5YR 3/3) sandy loam; weak fine and medium
subangular blocky structure; friable, slightly sticky; slightly plastic;
common very fine and fine roots; strongly acid (field pH 5.5); clear,
smooth boundary.

BA 12-32 Reddish brown (5YR 4/4) sandy loam; weak medium and coarse
subangular blocky structure; hard, friable, slightly sticky, slightly plastic;
few very fine and fine roots, medium acid (field pH 6.0); clear, smooth
boundary.
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Bt1 32-69 Red (2.5YR 4/6) sandy loam; weak medium subangular blocky structure;
slightly hard, friable, slightly sticky, slightly plastic; patchy thin clay
coating in pores; few very fine roots; medium acid (field pH 6.0); diffuse,
smooth boundary.

Bt2 69-106 Dark red (2.5YR 3/6) sandy loam; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly plastic; patchy thin
clay coating on ped faces and in pores; few very fine roots; strongly acid
(field pH 5.5); diffuse, smooth boundary.

Bt3 106-141 Red (2.5YR-10R 4/6) sandy loam; weak medium subangular blocky
structure; friable, slightly sticky, slightly plastic; patchy thin clay coating
on ped faces and in pores; few very fine roots; strongly acid (field pH
5.5); diffuse, smooth boundary.

Bt4 141-220 Red (10YR 4/6) sandy loam; weak medium subangular blocky structure;
friable, slightly sticky, slightly plastic; patchy thin clay coating on ped
faces; few very fine roots; strongly acid (field pH 5.5).

Remark: Bt4 depth 141 to 220 cm sampling at 180 cm.

Type Location: The Chum Phuang series was name for Amphoe Chum Phuang, Changwat Nakhon
Ratchasima, in which soils of this series were first described at 3 km southeast part of Ban Bu
Rhi Mu, Amphoe Chum Phuang.

Range of Profile Features:

The thickness of the A horizon varies from 10 to 25 cm and has 7.5YR or 5YR hues, values of 3
to 5 and chromas of 2 to 4. Structure is fine granular and/or blocky. Field pH value is from 5.5 to
7.0.

The B horizon has 2.5YR or 5YR values of 3 to 5 and chroma of 6 to 8. on the upper parts,
where as the lower part has 2.5YR or 10R hues, value of 4 to 6 and chroma as above. Structure
is weak to moderate medium and/or coarse blocky. Field pH value is from 4.5 to 5.5. They are
very porous in B horizon.

Similar Soil Series:
Yasothon series (Yt): is a similar profile but has more clay in texture and has particle size class is

fine-loamy.
Warin series (Wn): is fine-loamy with yellowish red color in B horizon (5YR hue).

Principal Associated Soils: These include Yasothon, Warin and Satuek soils, but Chum Phuang
and Yasothon soils occupying similar position on the higher part whereas the Warin and
Satuek soils occupy on the lower ones.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-22/54

     (oven  dry  basis) Soil  series : Chum Phuang (Cpg)

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

0-12 A 78.8 14.7 6.5 0.4 0.4 16.1 37.0 24.9 ls sl 4.9 4.4 6.0 33

 12-32 BA 72.0 17.5 10.5 0.5 4.7 19.6 29.1 18.1 sl sl 4.7 3.7 2.1 9

32-69 Bt1 68.5 15.5 16.0 0.4 5.8 17.0 28.3 17.0 sl sl 4.8 3.7 2.2 8

69-106 Bt2 67.2 15.2 17.6 0.9 5.1 16.7 26.6 17.9 sl sl 4.7 3.6 2.7 8

106-141 Bt3 67.4 16.0 16.6 0.8 5.5 17.4 28.7 15.0 sl sl 4.7 3.5 2.2 8

141-220 Bt4 65.4 17.6 17.0 0.7 4.3 16.6 27.2 16.6 sl sl 5.0 3.6 2.3 10

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

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

0-12 0.2 0.79 1.00 0.50 0.10 0.20 1.80 2.70 4.50 3.00 46.2 60 40 0.27

 12-32 0.6 0.26 0.60 0.20 0.10 0.30 1.20 1.80 3.00 1.70 16.2 71 40 0.04

32-69 1.1 0.24 0.60 0.30 0.03 0.30 1.23 2.10 3.33 14.80 11.3 68 37 0.02

69-106 0.8 0.18 0.40 0.30 0.04 0.30 1.04 2.90 3.94 1.90 10.8 55 26 0.01

106-141 0.3 0.14 0.20 0.10 0.02 0.20 0.52 2.30 2.82 1.60 9.6 33 18 0.01

141-220 0.9 0.12 0.20 0.20 0.03 0.30 0.73 2.10 2.83 1.80 10.6 41 26 0.01
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Proposed by: C. Changprai -1968
Revised by: 1.B. Boonsompopphan,
                        P. Hemsrichart, 1988
                    2. A. Suchinai, 2004

CHUMPHON BURI SERIES  Field  Symbol :Chp

Distribution: Occupies small extent in Northeast, Central Plain, Central Highlands and Northern
Thailand.

Setting: Chumphon Buri soils are formed from recent alluvium and occur on the higher parts of
stream and river levees. Relief is nearly level to slightly undulating, slopes range from 1 to 2
percent. The climate is Tropical Savanna (Köppen 'Aw'). Mean annual temperature is 26 to
28oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is moderate and runoff is
medium, due to micro-relief. These soils subject to short periods of flash flooding by river
water. Water level is above 2 m from the surface during the wet season but falls below 3 m
during the dry season. At any rate, the ground water table level is dependent on the
fluctuation of water level in the river or stream course.

Vegetation and Land Use: The soils are under secondary dipterocarp and/or spiny shrubs, with a
small proportion used for rice cultivation.

Characteristic Profile Features: Chumphon Buri series is a member of the coarse-loamy, mixed,
active, isohyperthermic Typic Dystrustepts. They are very deep stratified soils which are
characterized by a dark brown or brown loam, sandy loam or silt loam A horizon overlying a
light brown, brown or pale brown stratified loam, sandy loam and loamy sand of the cambic
B horizons. The 2Bt and 2C horizons may occur at a depth below 100 cm which are
characterized by a brown or light brown sandy clay loam and sandy loam respectively.
These soils are mottled throughout the profile with strong brown, yellowish red and/or
yellowish brown. Reaction is very strongly acid to strongly acid over medium acid. Visible of
mica flakes may occur throughout the profile.

Typifying Pedon: Profile code no. is NE-S-22 / 53. (colors are for moist soil unless otherwise noted).

 Location: . Location is 800 m eastern part of Ban Ta Yang  Amphoe Chumphon Buri, Changwat Surin.
Sheet Name: - Sheet No. 5756 IV
Coordinate: 562965 Elevation: 120 m
Relief: nearly level Slope:: 1%
Physiography: stream and river levee
Parent material: recent alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: medium Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,100-1,300 mm Mean temp: : 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: secondary dipterocarp forest and some spiny shrubs
Other:
Described by: D. Mooklai Date: 19 May 1980
Revised by:

Horizon Depth (cm) Description

A 0-20 Dark brown (7.5YR4/2) loam; common fine faint strong brown
(7.5YR4/6) mottles; moderate fine and medium subangular blocky
structure; friable, slightly sticky, slightly plastic; many very fine and fine
roots; very strongly acid (field pH 5.0); clear, smooth boundary.

Bw1 20-42 Brown (10YR5/3) loam, common fine distinct yellowish red (5YR5/8)
mottles; moderate fine and medium subangular blocky structure; friable,
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sticky, plastic; common very fine, fine and medium roots; strongly acid
(field pH  5.5); clear, smooth boundary.

Bw2 42-74 Brown (7.5YR5/4) sandy loam; common fine faint yellowish brown
(10YR5/4) and common fine prominent red (2.5YR4/6) mottles;
moderate fine and medium subangular blocky structure; friable, slightly
sticky, slightly plastic; few very fine and fine roots; very strongly acid
(field pH 4.5); clear, smooth boundary.

Bw3 74-94 Brown (7.5YR5/4) sandy loam, common fine faint strong brown
(7.5YR5/8) and few fine prominent red (2.5YR4/8) mottles; moderate
fine and medium subangular blocky structure; friable, slightly sticky,
slightly plastic; very few fine and medium roots; very strongly acid (field
pH 5.0); clear, smooth boundary.

Bw4 94-128 Light brown (7.5YR4/6) loamy sand; weak fine and medium subangular
blocky structure; loose, nonsticky, nonplastic; strongly acid (field pH
5.5) abrupt, smooth boundary.

2Bt1 128-170 Brown (7.5YR5/4) sandy clay loam, many fine and medium faint strong
brown (7.5YR5/8) mottles; strong medium coarse and very coarse
subangular blocky structure; firm, sticky, plastic; patchy thin clay
coating on ped faces and in pores; strongly acid (field pH 5.5); gradual,
smooth boundary.

2Bt2 170-204 Brown (7.5YR5/2) sandy clay loam; common fine and medium distinct
yellowish red (5YR5/8) mottles; strong medium coarse and very coarse
subangular blocky structure; firm to very firm, sticky, plastic; patchy thin
clay coating on ped faces and in pores; strongly acid (field pH 5.5);
gradual, smooth boundary.

2C 204-224 Light brown (7.5YR6/4) sandy loam; many medium and coarse distinct
strong brow (7.5YR5/8) and few medium distinct yellowish red (5YR5/8)
mottles; weak fine and medium subangular blocky structure and single
grains; very friable, nonsticky, nonplastic; medium acid (field pH 6.0).

Type Location: The series name originated from Amphoe Chumphon Buri, Changwat Surin, in which
soils of this series were first described. The above profile has taken as type location.

Range of Profile Features:
The A horizon varies in thickness from 15 to 30 cm has 10YR or 7.5YR hues, values of 3 to 5
and chromas of 2 to 4. Structure is moderate, fine to medium blocky. Field pH values range
from 5.0 to 5.5.

The B horizon has 10YR or 7.5YR hues, values of 4 to 6 and chromas of 3 to 6. Structure is
weak or moderate medium and coarse blocky. Field pH values range from 4.5 to 6.5. The pH
range must be less than 5.5 throughout the control section (25 cm to 1 m).

The 2B or 2C horizon has 7.5YR or 10YR hues, values of 4 to 6 and chromas of 3 to 6.
Structure of moderate to strong medium and or course blocky. Field pH values range from 5.5
to 6.5.

Similar Soil Series:
Tha Muang series.  (Tm): has a similar profile but pH in some part of the control section is 5.5 or

more (fall in nonacid family) and well drained soil.
Chiang Mai series.  (Cm): is a well drained soil and fall in nonacid family.
Sapphaya series (Sa): is mottled throughout and contain gray mottled due to its use for wetland

rice cultivation.

Principal Associated Soils: These include Sapphaya and Tha Muang series but Sapphaya series
are more flooded.
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ANALYSIS  RESULTS Profile  code  no.: NE-S-22/53

(oven  dry  basis) Soil  series : Chumpon  Buri  (Chp)

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

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

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

0-20 A 47.9 41.4 10.7 0.0 0.1 5.0 27.4 15.4 l sl 4.3 3.3 7.3 41

20-42 Bw1 47.6 31.3 21.1 0.2 0.0 3.7 27.4 16.3 l scl 4.6 3.3 2.5 18

42-74 Bw2 60.5 26.3 13.2 0.0 0.1 3.5 36.7 20.2 sl scl 4.6 3.3 3.1 13

74-94 Bw3 74.1 19.4 605.0 0.0 0.0 4.5 42.8 26.8 sl sl 4.8 3.5 3.4 10

94-128 Bw4 84.9 13.7 1.4 0.0 0.0 3.0 56.6 26.4 ls ls 5.6 3.6 2.2 8

128-170 2Bt1 70.9 12.4 16.7 0.0 0.1 3.4 44.0 22.3 sl scl 4.7 3.1 1.1 23

170-204 2Bt2 48.9 27.0 24.1 0.0 0.1 2.3 14.4 32.1 scl scl 4.3 3.0 0.9 30

204-224 2C 77.6 12.4 10.0 0.0 0.2 13.5 30.1 38.8 sl sl 4.7 3.1 2.0 23

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

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

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

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

0-23 1.4 1.08 1.20 0.40 0.10 0.40 2.10 8.40 10.50 7.40 69.2 28 20 0.16

20-42 2.9 0.43 0.60 0.10 0.04 0.20 0.94 10.50 11.44 8.20 38.9 11 8 0.02

42-47 1.7 0.24 0.20 0.10 0.03 0.40 0.73 6.70 7.43 6.00 45.5 12 10 0.06

74-94 1.4 0.08 0.20 0.05 0.02 0.40 0.67 3.00 3.67 2.70 41.5 25 18 0.09

94-128 0.4 0.04 0.20 0.05 0.10 0.50 0.85 1.10 1.95 1.40 100.0 61 44 0.03

128-170 1.6 0.08 0.40 0.10 0.06 0.90 4.46 5.60 10.06 7.40 44.3 60 44 0.54

170-204 2.8 0.16 0.50 0.20 0.10 7.90 8.70 7.60 16.30 12.00 49.8 73 53 1.13

204-224 0.4 0.14 0.20 0.10 0.05 3.40 3.75 3.00 6.75 4.80 48.0 78 56 0.98
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Proposed by:  C. Changprai - 1969
Revised by: 1. B. Boonsompopphan,
                         P. Hemsrichart, 1988
                     2. S. Sukchan, 2004

CHATTURAT SERIES      Field Symbol: Ct

Distribution: Occupies small extent in Northeast Plateau, Central Highland and Central Plain
particularly southern and western parts.

Setting: Chatturat soils are formed from calcareous siltstone, calcareous shale and/or some
calcareous fine grain sandstone and occur on partial peneplain. Relief is nearly level to
undulating which a range of slope is 1 to 5 percent. Elevation ranges from 180 to 220 m
above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation varies from 1,100 to 1,300 mm. Mean annual air temperature is from 26 to
28oC.

Drainage, Permeability and Runoff: Well drained soils. Permeability is slow. Runoff is slow to
medium.

Vegetation and Land Use: Mainly spiny shrubs and mixed deciduous forest. Parts are cleared for
upland crops such as kenaf, corn, sorghum and also used for natural pasture.

Characteristic Profile Features: The Chatturat series is a member of the fine, mixed,active
isohyperthermic Typic Haplustalfs. They are moderately deep soils and are characterized by
a dark reddish brown or reddish brown silty clay loam or silt loam A horizon, overlying a
reddish brown or red clay or silty clay argillic B horizon. Weathering parent rock occur at
some depth below 50 cm but within 1 m. Reaction is slightly acid to moderately alkaline
throughout the profile.

Typifying Pedon: Profile code no. is NE-S-19/11 (moist colors unless otherwise stated).

Location: at km 70, west side of the road from Sikhio to Chaiyaphum, Amphoe Chatturat Changwat
Chaiyaphum
Sheet Name: - Sheet No.: 5357 I
Coordinate: 803/17.12 Elevation: 180-220 m
Relief: nearly level to undulating Slope:: 1-5%
Physiography: upper part of peneplain
Parent material: residuum and local colluvium from calcareous siltstone, calcareous shale and/or
some calcareous fine grain sandstone
Drainage: well drained Permeability: slow
Runoff: slow to medium Ground water depth: >2.0 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,100-1,300 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mainly spiny shrubs and mixed deciduous forest. Parts are

cleared for upland crops and also natural pasture
Described by: S. Kittayarak Date: 21 January 1969
Revised by:

Horizon Depth (cm) Description

A 0-7 Dark reddish brown (5YR 3/3) silt loam; moderate medium subangular
blocky structure; slightly firm, sticky, slightly plastic; many fine roots; few
fine hard subrounded iron-manganese nodules; mildly alkaline (field pH
7.5); gradual, smooth boundary.

Bt1 7-16 Reddish brown (2.5YR 4/4) silty clay loam; moderate fine and medium
subangular blocky structure; slightly firm, sticky, plastic; common patchy
spots of dark reddish brown (5YR 3/3) on ped faces; common patchy thin
clay coating on ped faces; few fine interstitial pores; many fine roots; few
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fine hard subrounded iron-manganese nodules; mildly alkaline (field pH
7.5); clear, smooth boundary.

Bt2 16-43 Reddish brown (2.5YR 4/4) clay; strong coarse subangular blocky
breaking into fine and medium subangular blocky structure; extremely
hard, sticky, plastic; cracking; many broken moderately thick clay coating
on ped faces; some shifting fine sand and silt coated on ped faces at
upper part of the horizon; common fine tubular and interstitial pores;
common fine hard subrounded iron-manganese nodules; slightly acid
(field pH 6.5); gradual, smooth boundary.

BC 43-54 Red to dark red (2.5YR 3-4/6) silty clay loam; massive to weak coarse
subangular blocky structure; very firm, slightly sticky, slightly plastic;
common fine black spots of iron-manganese concretion; slightly acid
(field pH 6.5); clear, smooth boundary.

Cr 54-120 Dark red (2.5YR 3/6) silty clay loam with about 80 percent of siltstone
and shale fragment content; neutral (field pH 7.0).

Type Location: The initiate pedon were first described at Amphoe Chatturat Changwat Chaiyaphum

Range of Profile Features:

The thickness of an A or Ap horizon varies from 5 to 20 cm and has 5YR or 7.5YR hues, values
of 3 to 5 and chromas of 2 to 4. The texture of clay loam type may occur. Structure is moderate
fine to medium blocky. The pH values vary from 6.5 to 8.0.

The B horizon has 2.5YR or 5YR hues, values of 3 to 5 and chromas of 4 to 8. Texture of silty
clay loam with clay content 35% or more may occur. Structure is moderate fine to coarse
blocky. Secondary lime concretion and/or powdery lime may occur in the subsoils. The pH
values are from 6.0 to 8.0.

The C or R horizon occur at some depth below 50 cm but within 1.00 m and has multicolored in
weathering zone. The pH values usually go up to 7.0 or 8.0.

Similar Soil Series:
Lam Narai series (Ln): are formed from limestone and basalt and contains more lime concretion.
Sikhio series (Si): are formed from old alluvium overlying a calcareous sandstone.

Principal Associated Soils: These include Sung Noen and Sikhio series that usually on the higher
position.
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ANALYSIS  RESULTS Profile  code  no.: NE-S-19/11

(oven  dry  basis) Soil  series : Chatturat  (Ct)

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 A 18.7 59.4 21.9 sil sil 7.8 6.8 0.9 9.5 215

 7-16 Bt1 16.5 51.9 31.6 sicl sicl 7.5 6.2 0.8 5.8 114

16-43 Bt2 11.1 33.4 55.5 c c 6.2 4.3 0.9 8.5 192

43-54 BC 16.1 52.3 31.6 sicl sicl 6.4 5.5 0.6 43.6 169

54-120 Cr 11.7 54.8 33.5 sicl sicl 6.6 5.8 1.7 95.9 201

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

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

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

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

0-7 4.6 1.01 15.30 6.30 0.30 0.30 22.23 1.80 24.00 17.70 80.8 100 93 0.11

 7-16 6.0 0.61 10.10 6.70 0.10 0.50 17.40 3.70 21.10 18.90 59.8 92 82 0.02

16-43 5.5 0.33 11.50 11.00 0.20 1.00 23.70 9.40 33.10 28.80 51.9 82 72 0.01

43-54 3.7 0.18 14.50 12.40 0.20 1.20 28.30 5.00 33.30 31.10 98.4 91 85 0.02

54-120 4.4 0.27 17.50 13.10 0.30 1.30 32.20 4.50 36.70 32.90 98.2 98 88 0.03
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Proposed by:C. Changprai-1971
Revised by:   1. P. Hemsrichart, 1988
                           B. Boonsompopphan,
                       2. A. Suchinai,
                           S. Sukchan,2004

CHAN THUEK SERIES         Field Symbol: Cu

Distribution: Occupies small extent in the southern part of Central Highlands and in North.

Setting: Chan Thuk series is residual and colluvial and/or transported soils formed from granitic rock
and occur on erosion or local wash surfaces. Relief is undulating which range of slope is 2 to
5 percent. Elevation is 280 to 320 m above sea level. The climate is Tropical Savanna
(Köppen 'Aw'). Average annual precipitation varies form 1,100 to 1,300 mm. Mean annual air
temperature is from 26 to 28oC.

Drainage, Permeability and Runoff: Somewhat excessively drained. Permeability is rapid and runoff
is medium to rapid.

Vegetation and Land Use: Low open dipterocarp forest; and poor natural pasture;  and some parts
are cleared for upland crops such as corn, cassava and sorghum.

Characteristic Profile Features: The Chan Thuk series is a member of the loamy siliceous,
isohyperthermic Typic Ustipsamments. They are deep soils and are characterized by a very
dark grayish brown or very dark brown loamy sand A horizon overlying a pale brown, light
brown or pinkish gray loamy sand over gravelly loamy sandy C horizon. Reaction is medium
acid to strongly acid throughout the profile.

Typifying Pedon: Profile code no. is NE-S-20/38. (moist colors unless otherwise stated)

Location: Tambon Chan Thuk, Amphoe Pak Chong Changwat Nakhon Ratchasima.
Sheet Name: - Sheet No.: 5255 II
Coordinate: 67 10/2908 Elevation: 280-320 m
Relief: gently undulating Slope:: 2-5%
Physiography: erosion surface
Parent material: residuum and colluvium and/or short transported materials from granitic rocks
Drainage: somewhat excessively drained Permeability: moderate to rapid
Runoff: medium to rapid Ground water depth: >2.0 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,100-1,300 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: low open dipterocarp forest and poor natural pasture; some

parts are cleared for upland crops, some spots are used for road-building materials
Described by: C. Changprai Date: 1971
Revised by:

Horizon Depth (cm) Description

A 0-12 Very dark grayish brown (10YR 2/2) loamy sand; weak fine granular at
upper most and single grain in lower part of the horizon; loose, nonsticky,
nonplastic; many medium interstitial pores and few fine and medium
tubular pores; many fine and few medium roots; 5-10 percent medium
quartz grain (ø 2-5 mm); medium acid (field pH 6.0); clear, smooth
boundary.

AC 12-23 Dark grayish brown (10YR 4/2) loamy sand; single grain; very friable,
nonsticky, nonplastic; many fine and few medium roots; many fine,
medium and large interstitial pores; 10-15 percent subangular quartz
fragment (ø 2-5 mm); medium acid (field pH6.0); gradual, smooth
boundary.
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C1 23-55 Pale brown (10YR 6/3) loamy sand; very weak coarse subangular blocky
breaking into single grain; friable, nonsticky and nonplastic; many fine,
medium and large interstitial pores; common fine roots; 15-20 percent
subangular and subrounded quartz fragments (ø 2-5 mm); strongly acid
(field pH 5.5); gradual, smooth boundary.

C2 55-100+ Very pale brown (10YR 7/3) loamy sand; single grain; friable, nonsticky
and nonplastic; many fine, medium and interstitial pores; few medium
roots; 20-30 percent subangular and subrounded quartz fragments (ø 2-
5 mm); strongly acid (field pH 5.5).

Type Location: The pedon were first described Tambon Chantuk Amphoe Pakchong Changwat
Nakhon Ratchasima

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
2 to 4 and chromas of 2 or 1. Structure is single grain and/or weak fine blocky. The pH values
vary from 6.0 to 7.0.

The C horizon has 7.5YR or 10YR hues, values of 5 to 7 and chromas of 3 to 4. Structure is
single grain and/or weak coarse blocky. The pH values vary from 5.5 to 6.5.

The coarse fraction consists of subangular quartz and feldspar minerals. Mottling may occur in
the weathering zone.

Similar Soil Series:
Nam Phong series (Ng): is Grossarenic (Oxyaquic) Haplustalfs
Dan Khun Thot series (Dk): is Ustic Quartzipsamments and derived from sandstone.

Principal Associated soils: These include Phu Sana, Loei  series. where occupies on the same
physiographic position and same level.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-20/38

     (oven  dry  basis) Soil  series : Chan Thuk (Cu)

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

0-12 A 87.0 6.0 7.0 ls ls 6.5 5.4 0.9 7.0 66

 12-23 AC 87.0 8.0 5.0 ls ls 5.8 4.5 0.8 2.8 30

23-55 C1 85.0 8.0 7.0 ls ls 6.1 4.5 0.9 2.4 24

55-100+ C2 85.0 9.0 6.0 ls ls 6.2 4.8 0.8 1.6 21

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

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

0-12 0.6 0.57 2.70 0.60 0.10 0.10 3.50 2.00 5.50 3.60 51.4 97 64 0.03

 12-23 0.8 0.22 0.90 0.20 0.10 0.10 1.30 0.80 2.10 2.50 50.0 52 62 0.02

23-55 1.0 0.13 0.40 0.30 0.10 0.10 0.90 0.60 1.50 1.70 24.3 53 60 0.02

55-100+ 0.5 0.02 0.30 0.20 0.05 0.10 0.65 0.20 0.85 1.00 16.7 65 76 0.01
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Proposed by: F.R. Moormann
Revised by:    K. Malairotsiri, 2004

 DAN KHUN THOT SERIES  Field Symbol: Dk

Distribution: Occupies moderate extent in Northeast and small extent in sothern parts in North
Thailand.

Setting: Dan Khun Thot soils are formed from washed deposit of sandstone  and occur on  upper part
of peneplain. Relief is undulating  which slopes range from 3 to 10 percent. Elevation ranges
from 100 to 350 m above sea level. Climate is Tropical Savanna (Köppen 'Aw'). The average
annual precipitation is 1,100 to 1,500 mm. The mean annual temperature is from 25 to 28oC.

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

 Vegetation and Land Use: Mainly low open dipterocarp forest; Parts are cleared for upland crops.
Those crops are kenaf, cassava, water melon, sugarcane and corn.

Characteristic Profile Features: The Dan Khun Thot series is a member of sandy, siliceous,
isohyperthermic coated Ustic Quartzipsamments.They are deep sandy soils and are
characterized by a dark grayish brown or grayish brown  loamy sand or sand A horizon
overlying a grayish brown, brown, very pale brown loamy sand C horizon. Common to many
brownish yellow and/or yellow mottles occur at some depth below 80 cm of the soil surface.
Few to common iron-manganese concretion occur in the subsoil. Reaction is strongly acid to
medium acid and over very strongly acid.

Typifying pedon: Profile code no.: NE-S-24/35   (colors are for moist soil unless otherwise noted).

Location: 150 m northeast of Ban Sawang, Tambon Ta Muang, Amphoe Mueang Changwat Ubon
Ratchathani

Sheet Name: - Sheet No.: 6039 IV
Coordinate: 019079 Elevation: 100-350 m
Relief: gently undulating to undulating Slope:: 3-10%
Physiography: upper part  of peneplain
Parent material: washed deposit from sandstone
Drainage: well drained to somewhat excessively drained Permeability: rapid
Runoff: rapid Ground water depth: >2.0m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,00-1,500 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mainly low open dipterocarp forest. Parts are cleared for upland
crops.
Other:
Described by: F. R. Moormann et. Al Date: 1961
Revised by:

Horizon Depth (cm) Description

A1 0-18 Black (10YR2/1) sand; weak fine and medium subangular blocky structure
breaking to single grains; very friable, nonsticky, nonplastic; many very fine
and fine roots; strongly acid (field pH 5.5); clear, smooth boundary.

A2 18-45/56 Dark grayish brown (10YR4/2) loamy sand; weak fine and medium
subangular blocky structure breaking to single grains; very friable, nonsticky,
nonplastic; common very fine and medium roots; medium acid (field pH 6.0);
clear, wavy boundary

C1 45/56-83 Brown (10YR5/3) loamy sand; weak fine and medium subangular blocky
structure breaking to single grains; very friable, nonsticky, nonplastic;
common fine, few medium and coarse roots; strongly acid (field pH 5.0);
clear, smooth boundary.
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C2 83-130 Very pale brown (10YR7/3) loamy sand; common fine and medium distinct
brownish yellow (10YR6/8) and few fine prominent yellowish red (5YR5/8)
mottles; weak medium and coarse subangular blocky structure; friable,
nonsticky, nonplastic; few fine roots; few iron-manganese concretions;
medium acid (field pH 6.0); gradual, smooth boundary.

C3 130-194 Very pale brown (10YR7/3) loamy sand; many coarse distinct yellow
(10YR7/6) and common medium distinct reddish yellow (7.5YR7/8) mottles;
weak medium and coarse subangular blocky structure; friable, nonsticky,
nonplastic; few very fine roots; common iron-manganese concretions; very
strongly acid (field pH 5.0).

Type Location: The initiated pedon were described   approximately 150 m northeast of Ban Sawang
Tambon Ta Muang Amphoe Mueang Changwat Ubon Ratchathani

Range of Profile Features:

The thickness of an A or Ap horizon vary from 10 to 30 cm and has 7.5YR or 10 YR hues,
values of 2 to 5 and chroma of 1 to 4. Structure is weak fine to medium blocky and/or single
grain  Field pH values vary from 4.5 to 6.5  The C horizon has 10YR, 7.5YR or 5YR hues value
from 5 to 7 and chroma of 2 to 4. Structure is the same as above.Field pH value range from 4.5
to 5.5

Similar soil series
Chan Thuk series(Cu);  is a member of Typic Ustipsamment is derived from granite.
Nam Phong series(Ng);  is Grossarenic (Oxyaquic) Haplustalfs.

Principal Associated soils:This include  Huai Thalaeng. Chakkarat,Khorat and Ubon soils. The
Ubon soils are used for paddy field and occupy on the lower physiographic position.
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ANALYSIS  RESULTS Profile  code  no.: NE-S-24/35

(oven  dry  basis) Soil  series : Dan  Khun  Thot  (Dk)

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

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

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

0-18 A1 87.2 10.8 2.0 0.1 4.4 33.2 0.5 49.0 s sl 4.9 3.5 3.7 34

18-45/56 A2 83.3 11.7 4.5 0.2 3.1 29.2 41.7 9.6 sl sl 4.8 3.8 8.7 17

45/56-83 C1 85.1 12.5 2.4 0.0 3.9 31.7 0.5 49.0 sl sl 4.8 3.8 4.6 15

83-125/135 C2 86.4 11.1 2.5 0.3 3.8 31.3 38.3 12.7 sl sl 5.0 4.1 7.4 7

125/135-194 C3 85.8 7.2 7.0 0.2 3.7 30.3 0.9 50.7 sl sl 5.2 4.9 6.7 6

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

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

0-18 0.1 0.24 0.40 0.05 0.10 0.30 0.85 0.17 2.55 1.58 75.0 57 33 0.01

18-45/56 0.1 0.17 0.30 0.04 0.04 0.20 0.58 11.20 11.78 1.50 33.3 39 5 0.02

45/56-83 0.1 0.13 0.30 0.05 0.03 0.20 0.58 6.30 6.88 1.70 70.8 34 8 0.01

83-125/135 0.1 0.06 0.30 0.05 0.03 0.20 0.58 5.90 6.64 0.90 36.0 64 9 0.00

125/135-194 0.1 0.04 0.20 0.05 0.03 0.20 0.48 5.50 5.98 0.70 10.0 69 8 0.01
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Proposed by:   S.Charoenpong
                          P. Vivatvongvana
Revised by:  1. P. Hemsrichart,
                      2. S. Sukchan, 2004

HUAI THALAENG SERIES                 Field Symbol: Ht

Distribution: Occupies moderate extent in Northeast Plateau.

Setting: The Huai Thalaeng soils are formed from washed deposit of sandstone and occur on middle
part of  peneplain. Relief is gently undulating which slopes range from 2 to 6 percent.
Elevation ranges from 150 to 240 m above sea level. The climate is Tropical Savanna
(Köppen 'Aw'). Average annual precipitation varies from 1,100 to 1,400 mm. Mean air
temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained soils. Permeability and runoff are rapid.

Vegetation and land used: Originally dry dipterocarp forest and mixed deciduous forest. Parts are
cleared for upland crops such as kenaf, water melon, corn, cotton, beans, castor bean,
cassava, etc. and settlement areas.

Characteristic Profile Features: The Huai Thalaeng series is a member of the coarse -loamy, mixed
semiactive, isohyperthermic Typic  Paleustults. They are deep soils and are characterized
by a dark brown or brown sandy loam or loamy sand  A horizon overlying a brown,pale
brown or light yellowish brown sandy loam argillic B horizon. Reaction is slightly acid over
very  strongly acid to strongly acid.

 Typifying Pedon: Profile code no.: NE-S-20/225
Elevation: 243 m Relief: gently undulating Slope: 3%
Sheet Name: Changwat Nakhon Ratchasima Sheet No.: 5438 IV
Coordinate: 852418 Elevation: 243 m
Relief: gently undulating Slope:: 3%
Physiography: middle part of peneplain
Parent material: washed deposit from sandstone
Drainage: well drained Permeability: moderate to rapid
Runoff: rapid Ground water depth: >2.0 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,100-1,300 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: cassava
Described by: J.Lorchai Date: 26 June 1984
Revised by:

Horizon Depth (cm) Description

Ap 0-14 Dark brown to brown (7.5YR4/2) sandy loam; weak fine and medium
subangular blocky structure; friable, nonsticky, nonplastic; many fine
and medium roots; slightly acid (field pH 6.5); clear, smooth boundary.

AB 14-46 Dark brown to brown (7.5YR4/2) and reddish brown (5YR5/4) sandy
loam; weak fine and medium subangular blocky structure; friable,
nonsticky, nonplastic; common fine roots; slightly acid (field pH 6.5);
clear, smooth boundary.

Bt1 46-115 Brown (7.5YR5/4) sandy loam; moderate fine and medium subangular
blocky structure; firm, slightly sticky, plastic; patchy thin clay coating on
ped faces and in pores; few fine roots; some pieces of charcoal; very
strongly acid (field pH 5.0); clear, smooth boundary.

Bt2 115-150 Brown (7.5YR5/2-4) sandy loam; moderate medium and coarse
subangular blocky structure; friable, slightly sticky, slightly plastic;
patchy thin clay coating on ped faces and in pores; some pieces of
charcoal, strongly acid (field pH 5.5).
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Type Location: occupy mainly in the Changwat  Nakhon Ratchasima

Range of Profile Features:

The thickness of an A  or Ap horizon varies from 10 to 30 cm it has 7.5YR or 10YR hues value
of 3 to 5 and chroma of 2 to 4. Structure is weak to moderate fine to medium blocky. Field pH
value varies from 5.5 to 6.5

The B horizon has 7.5YR or 10 YR hues value of 4 to 6 and chroma of 3 to 4 in the upper part.
The lower B horizon has similar hues,values of 5 to 7 and chroma of 2 to 4. The chroma 2
occurs below the depth of 75 cm from the soil surface. Structure of the B horizon is moderate
fine and modium blocky. Few ironstone nodules may occur in the subsoils. Field pH values
range from 4.5 to 5.5

Similar Soil Series:
Chakkarat series (Ckr): is similar profile,but it is moderately well drained soils.
San Pa Tong(Sp): is derived from granite.

Principal Associated Soils: These include Satuek, Warin occur on the same position whereas Roi-
Et  soils occupy on the lower part.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-20/225

     (oven  dry  basis) Soil  series : Huai  thalaeng (Ht)

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

0-14 Ap 70.3 27.7 2.0 1.0 2.5 6.6 1.6 58.6 sl ls 6.5 5.8 7.8 57

14-46 AB 72.1 21.9 6.0 0.4 1.5 6.9 0.8 62.5 sl ls 6.0 5.0 6.3 28

46-115 Bt1 67.8 20.2 12.0 0.6 2.3 7.9 1.3 55.7 sl sl 5.0 3.7 3.6 34

115-150 Bt2 63.7 25.8 10.5 0.3 1.4 5.7 0.9 55.4 scl scl 5.5 3.6 4.2 25

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

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

0-14 0.1 0.42 2.20 0.80 0.10 0.20 3.30 1.10 4.40 2.40 120.0 100 75 0.02

14-46 0.1 0.25 1.50 0.60 0.06 0.30 2.46 1.30 3.76 1.40 23.3 100 65 0.01

46-115 0.5 0.14 0.60 1.10 0.06 0.40 2.16 4.30 6.46 4.20 35.0 51 33 0.02

115-150 0.5 0.09 0.60 0.60 0.06 0.30 1.56 3.50 5.06 4.10 39.0 38 31 0.03
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Proposed by:  P. Snitwong, 1968
Revised by: 1. P. Hemsrichart, 1988
                         B. Boonsompopphan
                     2. K. Malairotsiri, 2004

KHAMBONG SERIES         Field symbol: Kg

Distribution: Occupies small extent in the Northeast Thailand.

Setting: Khambong soils are formed from washed deposit of sandstone and occur on the middle  part
of peneplain. Relief is undulating . Range of slope is from 2 to 6 percent. Elevation above
sea level is from 160 to 200 m. The climate is Tropical Savanna (Köppen 'Aw'). Average
annual precipitation varies from 1,100 to 1,500 mm. Mean annual air temperature is 27oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is moderate, surface
runoff is medium. Ground water table falls below 3 m during the peak of the dry season.

Vegetation and Land Use: Mainly covered by dipterocarp and mixed deciduous forests. Parts are
cleared for upland crops such as kenaf, corn, cotton, tobacco and soy beans.

Characteristic Profile Features: The Khambong series is a member of the sandy, siliceous,
isohyperthermic Typic Haplustalfs. They are very deep soils and are characterized by very
dark brown or dark brown sandy loam A horizon overlying a brown loamy sand leaching
horizon and then overlying a brown sandy loam grading to sandy clay loam argillic B
horizon. Reaction is neutral to alkaline through out the profile. Faint mottles may occur in
very deep subsoils.

Typifying Pedon: Profile code no. is SE--15/76 (Colors are for moist soils unless otherwise noted).

Location: Chon Buri Land Development Station, Tambon Bang Phra, Amphoe Mueang Changwat Chon Buri
Sheet Name: Sheet No.:  
Coordinate: Elevation:
Relief: gently undulating Slope:: 2-3%
Physiography: middle part of peneplain
Parent material: washed deposit from sandstone
Drainage: moderately well drained Permeability: moderate
Runoff: medium Ground water depth: >2.0 m
Flooding depth: Duration: - Frequency: -
Annual rainfall: 1,263.15 mm Mean temp: 28.1 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: cassava
Described by: C.Nawanukoh, et. al. Date: 26 May 1981
Revised by:

Horizon Depth (cm) Description

Ap 0-25 Brown (10YR5/3) loamy fine sand; few fine faint light brownish gray
(10YR6/2) mottles; weak fine and medium subangular blocky structure;
friable, nonsticky, nonplastic; common very fine roots; slightly acid (field
pH 6.5); abrupt, smooth boundary.

AE 25-44 Pink (5YR7/3) fine sandy loam; few fine distinct strong brown
(7.5YR5/6) mottles; weak fine crumb and weak fine and medium
subangular blocky structure; friable, nonsticky, nonplastic; few very fine
roots; few iron-manganese concretions; neutral (field pH 7.0) abrupt,
smooth boundary.

E1 44-71 Pink (5YR7/4) loamy fine sand; few fine distinct strong brown
(7.5YR5/6) mottles; weak fine and medium subangular blocky structure;
friable, nonsticky, nonplastic; one medium roots; few soft ironstone
nodules; moderately alkaline (field pH 8.0); abrupt, smooth boundary.

E2 71-91 Pink (5YR7/4) loamy fine sand; few coarse distinct yellowish brown
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(10YR5/4) and few fine distinct strong brown (7.5YR5/6) mottles; weak
fine and medium subangular blocky structure; friable, nonsticky,
nonplastic; few soft ironstone nodules; moderately alkaline (field pH
8.0) abrupt, smooth boundary.

E3 91-129 Pink (5YR7/3) loamy fine sand; few fine distinct yellowish brown
(10YR5/8) mottles; moderate fine and medium subangular blocky
structure; friable, nonsticky, nonplastic; many soft ironstone nodules;
moderately alkaline (field pH 8.0); abrupt, smooth boundary.

Bt1 129-151 Pink (5YR7/4) and brown (7.5YR5/4) fine sandy loam; common fine
distinct strong brown (7.5YR5/8) and yellowish brown (10YR5/8)
mottles; moderate fine and medium subangular blocky structure; friable,
slightly sticky, slightly plastic; patchy thin clay coating on ped faces and
in pores; few soft ironstone nodules; moderately alkaline (field pH 8.0);
abrupt, smooth boundary.

Bt2 151-167 Pink (5YR7/3) fine sandy loam; common medium distinct yellowish
brown (10YR5/8) mottles; weak to moderate fine and medium
subangular blocky structure; friable, slightly sticky, slightly plastic;
patchy thin clay coating on ped faces; common soft and hard ironstone
nodules; neutral (field pH 7.0); abrupt, smooth boundary.

Bt3 167-186 Pink (5YR8/3) and light reddish brown to reddish brown (5YR5/3-6/3)
sandy clay loam; common fine and medium distinct reddish yellow
(7.5YR6/8) mottled; moderate fine and medium subangular blocky
structure; friable, slightly sticky, slightly plastic; patchy thin clay coating
on ped faces; common soft and hard ironstone nodules; neutral (field
pH 7.0);abrupt, smooth boundary.

C 186-190 Pink (5YR8/3) sandy loam; few medium distinct yellowish red (5YR5/8)
mottled; weak fine subangular blocky structure; friable, nonsticky,
nonplastic; neutral (field pH 7.0).

Remark : the last two horizons are not sampled.

Type Location: The Khambong series was named for the Tambon Khambong Amphoe Kuchinarai
Changwat Kalasin  which soils of this series were first described

Range of Profile Features:

The thickness of an A or Ap horizon varies from 10 to 45 cm and has 10YR or 7.5YR hues,
values and chromas of 2 to 4. Structure is granular and weak to moderate medium to coarse
blocky. Field pH values vary from 6.0 to 7.0.

The subsurface and subsoil have 10YR or 7.5YR hues, values of 4 to 6 and chromas of 2 to 4.
Structure is weak to moderate medium and/or coarse blocky. Field pH values vary from 6.5 to
8.0.

The Khambong soils usually have a thick leaching horizon on with loamy sand textures in the
upper part. The argillic B horizon occur at some depth below 100 cm.

Similar Soil Series:
Dan Khun Thot series (Dk): is Ustic Quartzipsamments and has no argillic horizon.

Principal Associated Soils: These include Ban Phai,Maha sarakham and Nam Phong soils.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-15/76

     (oven  dry  basis) Soil  series : Khambong (Kg)

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

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

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

0-25 Ap 76.0 19.5 4.5 1.4 0.9 3.2 15.6 54.9 ls lfs 5.3 4.5 10.5 14

25-44 AE 75.3 18.7 6.0 1.0 3.6 8.3 10.7 51.7 sl fsl 6.6 5.8 1.1 10

44-71 E1 77.2 19.8 3.0 1.3 3.2 8.4 30.6 31.7 ls lfs 6.6 5.8 1.2 12

71-91 E2 75.1 21.9 3.0 2.4 4.9 9.8 24.0 31.0 ls lfs 6.7 5.4 1.2 13

91-129 E3 75.4 20.7 3.9 1.5 4.3 8.6 12.1 48.9 ls lfs 6.6 5.6 3.1 13

129-151 Bt1 68.6 21.4 10.0 0.8 2.9 7.4 23.6 33.9 sl fsl 6.5 5.1 3.3 27

151-167 Bt2 66.8 20.2 13.0 1.6 3.8 11.3 22.2 27.9 sl fsl 6.4 4.8 1.2 24

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

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

0-25 0.2 0.13 0.80 0.10 0.03 0.10 1.03 0.90 1.93 1.30 28.9 79 53 0.06

25-44 0.1 0.03 0.30 0.10 0.02 0.10 0.52 0.50 1.02 0.30 5.0 100 51 0.02

44-71 1.5 0.01 0.50 0.10 0.02 0.20 0.83 0.30 1.12 0.40 13.3 100 73 0.04

71-91 0.1 0.01 0.60 0.10 0.03 0.20 0.93 0.00 0.93 0.40 13.3 100 100 0.05

91-129 0.2 0.02 0.50 0.10 0.02 0.20 0.82 0.20 1.02 0.40 10.3 100 80 0.04

129-151 0.1 0.04 1.60 0.40 0.10 0.20 2.30 0.70 3.00 2.10 21.0 100 77 0.06

151-167 0.5 0.06 1.80 0.50 0.10 0.30 2.70 1.00 3.70 2.50 19.2 100 73 0.06
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Proposed by:    R.L. Pendleton, 1929
Revised  by:  1. P. Hemsrichart, 1988
                           B. Boonsompopphan
                       2. S. Sukchan,
                           A. Suchinai, 2004

KULA RONGHAI SERIES     Field Symbol: Ki

Distribution: Occupies moderate extent in Northeast Plateaus, particularly in the southern part.

Setting: Kula Ronghai soils are formed from old alluvium and occur on the lower part  of  peneplain.
Relief is level to nearly level. Slope is less than 1 percent. Elevation ranges from 130 to 150
m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation ranges from 1,100 to 1,300 mm. Mean air temperature is from 26 to 28oC.

Drainage, Permeability and Runoff: Poorly drained soils; flooded by river water and by impounded
rain water up to 1 m deep for 3 to 4 months each year. Permeability is moderate to slow.
Runoff is slow.

Vegetation and Land Use: are used for transplanted rice, some broadcasted rice and natural grazing
land in the dry season.

Characteristic Profile Features: The Kula Ronghai series are a member of the fine-loamy, mixed,
active, isohyperthermic Typic Natraqualfs. They are deep salt affected soils and are
characterized by a dark grayish brown or grayish brown sandy loam or loam A horizon
overlying a pinkish gray or gray loam, sandy clay loam or light clay loam natric B
horizon.The C horizon occur at some depth below 100 cm of the surface with a light gray or
greenish gray loam or light clay loam texture. The 2C horizon of light brown or light yellowish
brown sandy loam or loamy sand may occur instead of the C horizon. Strong brown and/or
yellowish brown or brownish yellow mottles occur throughout the profile. Reaction is neutral
to mildly alkaline over moderately alkaline.

Typifying Pedon: A profile:pedon no 7 .(moist colors unless otherwise stated).

Location: about 150 m north of Nakhon Ratchasima-Khon Kaen highway; Amphoe Mueang Changwat
Nakhon Ratchasima.

Sheet Name: Sheet No.:  
Coordinate: Elevation: 160-170 m
Relief: level Slope:: <1%
Physiography: lower part of peneplain
Parent material: old alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth: up to 1.0 m Duration: 3-4 month Frequency: every year
Annual rainfall: 118.2 mm Mean temp: 26.2 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted rice
Described by: P.Vijarnson, et. al. Date: 4 September 1978

Horizon Depth (cm) Description

Apg 0-17 Dark grayish brown (10YR4/2) fine sandy loam; common medium
distinct brown to strong brown (7.5YR4/4-6) mottles; weak fine and
medium subangular blocky structure; friable, slightly sticky, slightly
plastic; many fine roots; neutral (field pH 7.0); clear, smooth boundary.

Btg1 17-45 Gray (10YR 5/1) loam; many medium distinct yellowish brown
(10YR5/6) mottles; moderate medium and coarse prismatic breaking to
medium and coarse subangular blocky structure; friable, sticky, plastic;
broken thin clay coating on ped faces and in pores; common very fine
roots; few hard Fe/Mn concretions; moderately alkaline (field pH 8.0);
clear, smooth boundary.
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Btg2 45-60 Brown (7.5YR5/2) loam; many medium distinct yellowish brown
(10YR5/6) mottles; moderate medium and coarse subangular blocky
structure; friable, sticky, plastic; broken thin clay coating on ped faces
and in pores; few very fine roots; common hard Fe/Mn and secondary
lime concretions; moderately alkaline (field pH 8.0); gradual, smooth
boundary.

Btg3 60-83 Pinkish gray (7.5YR6/2) loam; many medium distinct yellowish brown
(10YR5/6) mottles; moderate medium and coarse subangular blocky
structure; friable, sticky, plastic; patchy thin clay coating on ped faces;
few very fine roots; few hard Fe/Mn concretions, common hard
secondary lime concretions; moderately alkaline (field pH 8.0); gradual,
smooth boundary.

Btg4 83-112 Gray (7.5YR6/1) loam; many coarse distinct brownish yellow (10YR6/8)
mottles; weak medium and coarse subangular blocky structure; sticky,
plastic; broken moderately thick clay coating on ped faces; few very fine
roots; few hard Fe/Mn concretions; common secondary lime
concretions; moderately alkaline (field pH 8.0); gradual, smooth
boundary.

Cg1 112-166 Greenish gray (5G6/1) loam; many coarse prominent yellowish brown
(10YR5/8) mottles; massive; very sticky, very plastic; pressure faces
with thin sand layer and some sand pockets along cracks; few hard
Fe/Mn concretions; few secondary lime concretions, diameter up to 3-5
cm; moderately alkaline (field pH 8.0); gradual, smooth boundary.

Cg2 166-200 Light gray (5Y 7/1) loam; many coarse prominent yellowish brown
(10YR5/8) mottles; massive; very sticky, very plastic; pressure faces
with thin sand layer and some sand pockets along cracks; few hard
Fe/Mn concretions; common secondary lime concretions; diameter up
to 3-5 cm; moderately alkaline (field pH 8.0).

Type Location: Kula Ronghai Plain which is partly located in the areas of the Surin, Roi Et,
Mahasarakham and Changwat Ubon Ratchathani, Southeastern part of the Northeast
Plateau. The Kula Ronghai series was named for this plains.

Range of Profile Features:

The thickness of the A horizon varies from 10 to 20 cm and has 10YR or 7.5YR hues, values of
4 to 6 and chromas of 2 to 4. Texture of silt loam or loamy sand may occur. Structure is weak
fine to coarse blocky. The pH values range from 5.0 to 7.0.

The natric B horizon has 10YR or 7.5YR hues, values of 5 to 7 and chromas of 1 to 3. Structure
is moderate to strong medium and coarse prismatic breaking into medium and coarse blocky.
The pH values vary from 7.0 to 8.0.

The C horizon occur at some depth below 1 m and has grayish matrix color with abundant
yellowish and/or brownish mottles. Texture of loamy sand or sandy loam may occur. The pH
values are 7.5 to 8.5.

Few to common, iron-manganese concretion usually occur in the B horizon.

Similar Soil Series:
Tha Tum series (Tt): has common to many prominent red mottles and lower pH values in the

subsoils.
Udon series (Ud): stratified and contains higher soluble salts and has no natric horizon.
Roi Et series (Re): Aeric Paleaquults with low pH value in the subsoils and has no natric horizon.

Principal Association Soils: These include Tha Tum, Roi Et .
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ANALYSIS  RESULTS Profile  code  no.:Pedon No.7

     (oven  dry  basis) Soil  series : Kula  Ronghai (Ki)

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

0-17 Apg 57.5 28.4 14.1 0.2 1.4 7.3 24.0 24.6 sl fsl 6.3 6.0 0.8 2.0 31

17-45 Btg1 43.7 37.7 21.6 1.1 1.3 4.5 23.5 13.3 l l 7.7 6.6 1.2 1.0 39

45-60 Btg2 44.5 34.5 21.0 1.7 2.3 5.4 21.4 13.7 l l 8.4 7.0 5.5 2.0 39

60-83 Btg3 44.1 34.9 21.0 3.0 2.8 5.1 21.9 11.3 l l 8.6 7.1 4.9 1.0 47

83-112 Btg4 45.2 34.3 20.5 2.1 2.4 5.1 21.4 14.2 l l 8.6 7.0 5.2 1.0 39

112-166 Cg1 40.6 36.4 23.0 0.7 1.0 3.1 21.0 14.8 l l 8.6 7.0 1.7 1.0 47

166-200 Cg2 42.8 36.2 21.0 0.5 0.9 2.6 19.7 19.1 l l 8.8 6.8 1.5 1.0 59

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

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

0-17 0.86 0.06 3.94 0.61 0.12 1.03 5.70 1.51 7.21 11.43 81.1 50 79 tr 4.35

17-45 0.16 0.06 5.56 1.22 0.12 2.45 9.35 1.55 10.90 11.31 52.4 83 86 tr 2.42

45-60 0.11 0.02 10.51 1.55 0.10 2.94 15.10 0.00 15.10 10.77 51.3 100 100 tr 2.22

60-83 0.12 0.04 14.60 1.76 0.12 4.08 20.56 0.00 20.56 9.75 46.4 100 100 tr 1.88

83-112 0.12 0.01 10.70 2.30 0.13 4.90 18.03 0.00 18.03 10.48 51.1 100 100 tr 0.93

112-166 0.08 0.02 4.26 2.54 0.14 5.86 12.80 0.00 12.80 12.36 53.7 100 100 tr 0.64

166-200 0.09 0.02 3.66 2.46 0.14 6.42 12.68 0.00 12.68 11.69 55.7 100 100 tr 0.58
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Proposed by: B. Boonsompopphan
Revised by:    K. Marlairotsiri, 2004

KHEMARAT SERIES Field Symbol: Kmr

Distribution: Occupies moderate extent in upper part of Northeast plateau

Setting: The Khemarat soils are formed from washed deposit overlying on the weathering  siltstone
and occur on middle  part of  Peneplain. Relief is gently undulating which slopes range from
2 to 6 percent. Elevation ranges from 150 to 240 m above sea level. The climate is Tropical
Savanna (Köppen 'Aw'). Average   annual precipitation varies from 1,100 to 1,400 mm. Mean
air temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: somewhat poorly to moderately well drained soils. Permeability
is moderate. Runoff is medium.

Vegetation and land used: Originally dry dipterocarp forest and mixed deciduous forest. Parts are
cleared for upland crops such as corn,  beans, castor bean,  etc.

Characteristic Profile Features: The Khemarat series is a member of the fine-loamy, kaolinitic,
isohyperthermic Plinthaquic Haplustults. They are deep soils and are characterized by a
dark brown, brown or dark yellowish brown loamy sand or sandy loam A horizon overlying a
brown to strong brown sandy clay loam  argillic B horizon which inturn overlies a pinkish
gray or gray clay or silty clay 2B and/or 2C horizons. Many red or dark red mottles (plinthite)
occur within 150 cm of the soil surface. Weathered siltstone and siltstone bed rock occur at
some depth between 100-150 cm. Reaction is very strongly acid to strongly acid thriughuot
the profile.

Typifying Pedon:

Location: Ban Thang Khong, Tambon Pra Lan, Amphoe Khemarat Changwat Ubon Ratchathani.
Sheet Name: Sheet No.:  
Coordinate: Elevation:
Relief: gently undulating Slope:: 2-3%
Physiography: middle part of peneplain
Parent material: washed deposit over siltstone and/or equivalent rocks
Drainage: somewhat poorly drained to moderately well drained Permeability: moderate over slow
Runoff: medium Ground water depth: 1.50 m
Flooding depth: - Duration:- Frequency: -
Annual rainfall: - Mean temp: - oC Climate type: Tropical Savannah
Natural vegetation and/or land use: rice field
Described by: Buree Boonsompopphan Date: Aug 25, 1993
Revised by:

Horizon Depth (cm) Description

Ap 0-17 Brown (7.5YR5/4) loamy sand; weak fine and medium subangular
blocky structure; very friable, nonsticky, nonplastic; many very fine and
fine roots; some pieces of charcoal; very strongly acid (field pH 5.0);
clear, smooth boundary.

AB 17-42 Brow to strong brown (7.5YR5/4-6) sandy loam; many fine distinct red
(2.5YR4/8) and common fine distinct pinkish gray (7.5YR6/2) mottles;
weak fine and medium subangular blocky structure; friable, slightly
sticky, slightly plastic; few medium and fine roots; some pieces of
charcoal; very strongly acid (field pH 5.0); gradual, wavy boundary.

Bt1 42-75 Strong brown (7.5YR5/6) sandy loam; many fine distinct red (2.5YR4/6)
and common fine distinct pinkish gray (7.5YR6/2) mottles; weak fine
and medium subangular blocky structure; friable, slightly sticky, slightly
plastic; patchy thin clay coating on ped faces and in pores; few coarse
and medium roots; very strongly acid (field pH 5.0); gradual, wavy
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boundary.

Bt2 75-112 Strong brown (7.5YR5/6) sandy clay loam; many fine distinct red
(2.5YR4/6) mottles; weak fine and medium subangular blocky breaking
to fine subangular blocky structure; friable, sticky, plastic; patchy thin
clay coating on ped faces and in pores; very strongly acid (field pH 5.0);
gradual, wavy boundary.

BC 112-150 Pinkish gray (7.5YR7/2) sandy clay loam; many fine distinct dark red
(10R3/6) mottles; weak to moderate fine and medium subangular
blocky structure; friable, sticky, plastic; some weathering siltstone
fragments; very strongly acid (field pH 4.5); gradual, smooth boundary.

Cr 150+ Weathering of silt stone {dusky red(10YR3/2-3/4)} or reddish violet

Type Location: The typifying pedon were first described  at Amphoe Khemarat Changwat Ubon
Ratchathani

Range of Profile Features:

The thickness of an A or Ap horizon vary from 10 to 20 cm and has 10YR or 7.5 YR hues,
values of 3 to 5 and chroma of 2 to 4 Structure is fine to medium blocky. Field pH values vary
from 5.0 to 6.5

The B horizon has values 10YR or 7.5YR hues values of 3 to 5 and chroma of 3 to 4. Mottles of
10 YR or 7.5YR hues values of 5 to 7 and chromas of 2 or less need to occur within 75 cm from
the soil surface. Structure is weak fine to medium blocky. Field pH values vary from 4.5 to 5.5

The 2B or 2C horizon that occurs below the B horizon or below the thin layer of lateritic
concretions(about 50-70 cm below the soil surface) has 10YR or 7.5YR hues, values of 5 to 7
and chromas of 2 or less with common to many plinthite. Structure of weak coarse
blocky.Textures of clay loam or sandy clay may occur. Field pH vary from 4.5 to 5.5.

           The Cr horizon are weathering of silt stone occurs between the depth of 1-1.5 m or more;
color is dusky red somebody called " horse liver color or buffalo liver color "

Similar Soil Series:
Pla Pak series (Ppk): is  a member of clayey-skeletal family.
Phen series(Pn): is  a member of clayey-skeletal family and are (Aeric)Plinthic   Paleaquults

Principal Associated Soils: These include Phon Phisai,Pla Pak, Phen soils.Phen soils occupy in the
lower physiographic position.
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ANALYSIS  RESULTS Profile  code  no.: 

(oven  dry  basis) Soil  series : Khemarat  (Kmr)

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

Px218 0-17 Ap 75.4 14.1 10.5 0.1 0.2 3.2 44.2 27.7 sl sl 4.2 3.8 2.8 16

Px219 17-42 AB 68.0 15.3 16.1 0.2 0.2 4.5 41.9 21.8 sl sl 4.7 3.7 3.4 35

Px220 42-75 Bt1 62.2 19.8 18.0 0.3 0.2 3.4 38.0 20.3 sl sl 4.9 3.8 1.2 39

Px221 75-112 Bt2 50.5 21.8 27.7 1.0 0.9 3.8 24.7 20.1 scl scl 5.2 3.7 1.5 44

Px222 112-150 BC 38.9 29.5 31.6 1.7 1.1 2.7 14.0 19.2 cl scl 5.5 3.7 0.9 51

Px223 150+ C 17.4 39.9 42.7 0.3 0.0 1.4 4.5 11.2 sl 5.6 3.5 1.2 68

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

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

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

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

0-17 0.2 0.36 0.30 0.10 0.10 0.10 0.60 2.30 2.90 2.00 19.0 30 21 0.03

17-42 0.4 0.15 0.50 0.10 0.10 0.10 0.80 4.40 5.20 2.90 18.0 28 15 0.01

42-75 0.9 0.10 0.20 0.10 0.10 0.20 0.60 6.00 6.60 4.10 22.8 15 9 0.01

75-112 1.3 0.07 0.20 0.10 0.20 0.30 0.80 8.40 9.20 6.30 22.7 13 9 0.01

112-150 1.4 0.06 0.50 0.10 0.20 0.30 1.10 10.10 11.20 9.30 29.4 12 10 0.01

150+ 2.1 0.08 1.50 0.10 0.20 0.60 2.30 13.10 15.40 14.10 33.0 16 15 0.01
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Proposed by:    R.L. Pendleton, 1929
Revised by:   1. P. Hemsrichart, 1988
                           B. Boonsompopphan,
                       2. A. suchinai, 2004

KHORAT SERIES  Field Symbol: Kt

Distribution: Occupies moderate extent in Northeast Plateau.

Setting: The Khorat soils are formed from washed deposit of sandstone and occur on middle  part of
Peneplain. Relief is gently undulating which slopes range from 2 to 6 percent. Elevation
ranges from 150 to 240 m above sea level. The climate is Tropical Savanna (Köppen 'Aw').
Average annual precipitation varies from 1,100 to 1,400 mm. Mean air temperature varies
from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained soils. Permeability is moderate. Runoff
is rapid.

Vegetation and Land Use: Originally dry dipterocarp forest and mixed deciduous forest. Parts are
cleared for upland crops such as kenaf, water melon, corn, cotton, beans, castor bean,
cassava, etc. and settlement areas.

Characteristic Profile Features: The Khorat series is a member of the fine-loamy, siliceous,
isohyperthermic Typic (Oxyaquic) Kandiustults. They are deep soils and are characterized
by a a dark brown or brown sandy loam or loamy sand A horizon overkying a brown,
yellowish brown or light yellowish brown sandy clay loam kandic B horizon. Colors of pinkish
gray, light gray or light brownish gray also occur in the lower B horizon. Common strong
brown and/or reddish yellow mottles occur in the lower B horizon usually below 50 cm of the
soil surface. Reaction is very strongly acid to strongly acid throughout the profile.

Typifying Pedon: Profile code no. is NE-S-23/44. (moist colors unless otherwise stated).

Location: at the right side of the road from Ban Rung to Ban Don Ao, Tambon Rung, Amphoe
Kantharalak Changwat Si Sa Ket.

Sheet Name: Sheet No.: 5938 III
Coordinate: 596066 Elevation: 150-240 m
Relief: gently undulating to undulating Slope:: 2-6%
Physiography: middle part of peneplain
Parent material: washed deposit from sandstone
Drainage: moderately well drained Permeability: moderate
Runoff: rapid Ground water depth: >2.0 m
Flooding depth: Duration: - Frequency: -
Annual rainfall: 1,100-1,400 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: upland crops
Described by: R.L. Pendleton Date: 1929

Horizon Depth (cm) Description

Ap 0-19 Dark brown (10YR 3/3) sandy loam; moderate fine and medium
subangular blocky structure; hard, friable, slightly sticky, slightly plastic;
many pieces of charcoal; few termite holes; many coarse few medium
and fine roots; very strongly acid (field pH 5.0); clear, smooth boundary.

Bt1 19-61 Brown (10YR 5/3) sandy clay loam; moderate medium and coarse
subangular blocky structure; hard, friable, slightly sticky, slightly plastic;
patchy thin clay coating on ped faces; few termite holes; few very fine
and fine roots; very strongly acid (field pH 5.0); gradual, smooth
boundary.
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Bt2 61-87 Yellowish brown (10YR 5/4) sandy clay loam; moderate medium and
coarse subangular blocky  structure; friable, slightly sticky, plastic;
patchy thin clay coating on pedfaces; some termite holes; few very fine
roots;  strongly acid (field pH 5.5); gradualboundary.

Bt3 87-120 Yellowish brown (10YR 5/4) sandy clay loam; common fine distinct
strong brown (7.5YR 5/6) and few fine light brownish gray (10YR 6/2)
mottles; weak fine to medium subangular blocky structure; friable, slightly
sticky, plastic; broken moderately thick clay coating on ped faces and in
pores; few medium and very fine roots; strongly acid (field pH 5.5);
diffuse, smooth boundary.

Btg 120-150 Pinkish gray (7.5YR 6/2) sandy clay loam; common fine and medium
distinct strong brown (7.5YR 5/6) and common fine prominent red (2.5YR
4/6) mottles; weak fine and medium subangular blocky structure; friable,
slightly sticky, plastic; broken moderately thick clay coating on ped faces;
few rotten roots and few coarse roots; strongly acid (field pH 5.5).

Type Location: The Khorat series was named for Khorat Province, the former name of Changwat
Nakhon Ratchasima at the present time, in which soils of this series were first described.

Range of Profile Features:

The thickness of an A or Ap 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. Structure is weak to moderate fine and medium blocky.
The pH values vary from 5.5 to 6.5.

The B horizon has 7.5YR or 10YR hues, values of 4 to 6 and chromas of 3 to 4. Structure is
weak to moderate medium and/or coarse blocky. Few to common iron-manganese concretions
may occur in the subsoil. The pH values range from 4.5 to 5.5. But usually must be less than
5.5.

Similar Soil Series:
Satuek series (Suk): similar in profile, but has yellower color with chroma more than 4 in the same

hues.
Huai Thalaeng series (Ht): similar in profile but well drained soils and is coarse-loamy family.

Principal Associated Soils: These include Warin, Satuek, Huai Thalaeng, Chakkarat and Roi Et
series. These soils occur on the higher position whereas Roi Et soils occupy on the lower
ones.

Remark: Some of Khorat soils do not show evidence of clay translocation. In that case, they are
classified as Ustoxic Dystropepts.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-23/44 

(oven  dry  basis) Soil  series : Khorat  (Kt)

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

0-19 Ap 64.6 18.4 17.0 0.1 1.1 10.4 11.0 42.0 sl sl 5.0 3.9 4.7 22

19-61 Bt1 57.0 15.1 27.9 0.0 0.8 12.6 30.5 13.1 scl scl 4.5 3.6 5.9 7

61-87 Bt2 53.6 18.0 28.4 0.0 0.5 7.7 3.6 41.8 scl scl 4.8 3.7 3.3 10

87-120 Bt3 54.0 16.6 29.4 0.2 1.0 10.3 25.5 17.0 scl scl 5.0 3.7 3.0 10

120-150 Btg 53.2 16.9 29.9 0.1 1.0 8.5 7.0 36.6 scl scl 4.8 3.6 5.2 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)/ 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

0-19 0.3 0.53 1.30 0.50 0.03 0.20 2.03 4.40 6.43 3.30 19.4 62 32 0.08

19-61 0.5 0.19 0.80 0.50 0.04 0.20 1.54 5.30 6.84 3.40 12.2 45 23 0.05

61-87 0.6 0.17 1.10 0.40 0.03 0.20 1.73 4.80 6.53 3.60 12.7 48 26 0.03

87-120 0.7 0.12 0.70 0.30 0.04 0.20 1.24 5.30 6.54 3.50 11.9 35 19 0.02

120-150 0.5 0.12 0.50 0.40 0.03 0.20 1.13 5.50 6.63 3.50 11.7 32 17 0.02
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Proposed by: T. Thongchuta et.al-1965
Revised by:    1. N. Chorphaka-1988
                        2. A. Suchinai,
                            S. Sukchan, 2004

LOEI SERIES             Field Symbol: Lo

Distribution: Occupies small extent in the Central Highlands and in the Northeast Plateau.

Setting: Loei soils are formed from residuum and local colluvium from granite  and occur on erosion
surface. Relief is undulating to gently rolling which slopes range from 4 to 8 percent. Climate
is Tropical Savanna (Köppen 'Aw') The average annual precipitation varies from 1100 to
1400 mm The mean temperature is from 26 to 28oC.

Drainage. Permeability and Runoff: Well drained soils. Permeability is moderate. Runoff is rapid.

Vegetation and Land Use: Originally mixed deciduous and dry evergreen forest. Parts are cleared
for up land crops such as cotton, corn, upland rice, chili, etc.

Characteristic Profile Features: The Loei series is a member of the very fine, kaolinitic,
isohyperthermic Typic Kandiustox. They are very deep soils and are characterized by a dark
brown or dark reddish brown clay or clay loam A horizon overlying a reddish brown or dark
reddish brown clay upper argillic B horizon which in turn overlies a red clay lower B horizon
(Kandic horizon). Reaction is medium acid to slightly acid over strongly acid.

Typifying Pedon: Profile code no. is NE-N-26/8. (colors are for moist soil unless otherwise stated).

Location: at km 249, about 50 m on the left side of the road from Loei to Chiang Khan, Amphoe
Chiang Khan Changwat Loei.

Sheet Name: Sheet No.:  
Coordinate: Elevation:
Relief: gently undulating to undulating Slope:: 4-8%
Physiography: erosion surfaces upper part of granitic terrain
Parent material: residuum and colluvium from granite.
Drainage: well drained Permeability: moderate
Runoff: rapid Ground water depth: >2.0 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,100-1,400 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: upland crops
Other:
Described by: C. Changprai, et. al. Date: 25 November 1970
Revised by:

Horizon Depth (cm) Description

 Ap 0-30 Dark reddish brown (5YR 3/4) clay with a discernable fine sand fraction
composed of angular or subangular quartz grains; moderate coarse
subangular blocky breaking to moderate medium subangular blocky
structure; hard, firm, slightly sticky, plastic; common fine and medium
roots concentrate in lower part of the horizon: considerable termite
activity; medium acid (field pH 6.0); clear, smooth boundary.

Bt1 30-60 Dark reddish brown (2.5YR 3/4) clay with some discernable fine
subangular quartz grains: moderate coarse subangular blocky breaking
to moderate fine to medium subangular blocky structure; hard, slightly
friable, slightly sticky, slightly plastic; broken moderately thick cutans on
ped faces and in pores; common fine and few medium root; medium acid
(field pH 6.0); gradual, smooth boundary.
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Bt2 60-210+ Red (2.5YR 4/6) clay with scattered medium subangular quartz grains;
moderate medium subangular blocky breaking into moderate fine
subangular blocky structure; friable sticky plastic; broken moderate thick
cutans on ped faces and in pores; few fine roots; medium acid (field pH
6.0).

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

Range of Profile Features:

The thickness of an A or Ap horizon varies from 10 to 30 cm and has 7.5 or 5YR hues, values
and chromas of 2 to 4. Texture of silty clay or sandy clay may occur. Structure is  weak to
moderate blocky and/or moderate fine to medium granular structure at upper most of  the layer.
Field pH values vary from 6.0 to 7.0.

The upper B horizon has 5YR or 2.5YR hues, values of 3 to 5 and chromas of 4 to 8. The lower
B horizon has 2.5YR or 10R hue, values of 4 to 6 and chromas of 4 to 8. Texture of silty clay
may occur. Structure is moderate medium to coarse blocky. This horizon may consists of few
fine iron-manganese concretions. Field pH values vary from 5.5 to 6.5.

The Loei soils usually contain discernable fine sand and some fine subangular and/or angular
quartz grains throughout the profile.

Similar Soil Series:
Nong Mot series (Nm): Derived from granite, rather higher sand fraction and lower pH. It is a Typic

Kandiustults.
Chiang Saen series (Ce): Palehumults; contain higher organic carbon throughout.

Principal associated Soils: These include Chiang Khan, Phu Sana.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-26/8

(oven  dry  basis) Soil  series : Loei  (Lo)

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

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

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

0-30 Ap 35.0 18.5 46.5 c c 6.3 5.1 0.2 5.9 181

30-60 Bt1 32.0 12.5 55.5 c c 5.7 4.5 0.3 11.1 79

60-120+ Bt2 23.0 9.0 68.0 c c 6.0 5.7 0.6 2.3 117

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

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

0-30 1.9 1.07 3.00 1.40 0.60 0.10 5.10 7.60 12.70 11.60 24.9 44 40 0.07

30-60 1.9 0.79 2.90 1.00 0.20 0.10 4.20 7.80 12.00 11.40 20.5 37 35 0.04

60-210+ 1.3 0.26 1.90 0.80 0.30 0.10 3.10 4.80 7.90 8.60 12.6 36 39 0.05
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Proposed by:  P. Hemasrichart
Revised by:    A. Suchinai
                        K. Marlairotsiri, 2004

MAHA SARAKHAM SERIES Field Symbol: Msk

Distribution: Occupies moderate extent in Northeast plateau and small extent

Setting: The Maha Sarakham soils are formed from washed deposit from sandstone and occur on
middle  part of Peneplain. Relief is gently undulating which slopes range from 2 to 6 percent.
Elevation ranges from 150 to 240 m above sea level. The climate is Tropical Savanna (Kö
ppen 'Aw'). Average annual precipitation varies from 1,100 to 1,400 mm. Mean air
temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained soils. Permeability is moderate. Runoff
is rapid.

Vegetation and Land Use: Originally dry dipterocarp forest and mixed deciduous forest. Parts are
cleared for upland crops such as kenaf, water melon, corn, cotton, beans, castor bean,
cassava, etc. and settlement areas.

Characteristic Profile Features: The Maha Sarakham series is a member of the loamy,siliceous,
subactive isohyperthermic Oxyaquic (Arenic) Haplustalfs. They are deep soils and are
characterized by a very dark grayish brown or  grayish brown loamy sand or sand A horizon
overlying a light reddish brown or  brown loamy sand E horizon  which in turn overlies a
brown, yellowish brown or light reddish brown sandy loam grading to sandy clay loam argillic
B horizon. Common distict strong brown with some common yellowish red mottles usually
occur in the Bt horizon.  Reaction is medium acid to mildly alkaline over very strongly acid
acid to medium acid.

Typifying Pedon: Profile code no NE-N-31/47.  (moist colors unless otherwise stated).

Location: Huai Aeng Irrigation Project, Amphoe Mueang Changwat Maha Sarakham.
Sheet Name: Changwat Maha Sarakham Sheet No.:  
Coordinate: 348826 Elevation: 155 m
Relief: nearly level Slope:: 1-2%
Physiography: middle part of peneplain
Parent material: washed deposit from sandstone
Drainage: moderate well drained Permeability: moderate
Runoff: rapid Ground water depth: >2.0 m
Flooding depth: - Duration:- Frequency: -
Annual rainfall: Mean temp: Climate type: Tropical Savannah
Natural vegetation and/or land use: cassava, mangoes, upland rice
Other:
Described by: P. Hemsrichart, et. al. Date: 10 April 1981
Revised by:

Horizon Depth (cm) Description

Ap 0-23 Very dark grayish brown (10YR3/2) loamy fine sand; weak fine and
medium subangular blocky structure; very friable, slightly sticky, slightly
plastic; many very fine interstitial pores; common very fine and fine
roots; medium acid (field pH 6.0); clear, smooth boundary.

AE 23-38 Dark brown (10YR3/3) and brown (7.5YR5/4) loamy fine sand; weak
fine and medium subangular blocky structure; friable, nonsticky,
nonplastic; many very fine interstitial pores; few very fine roots; slightly
acid (field pH 6.5); gradual, smooth boundary.
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E 38-70 Light reddish brown (5YR6/4) loamy fine sand; weak fine and medium
subangular blocky structure breaking to single grains; very friable,
nonsticky, nonplastic; many very fine interstitial pores; few very fine
roots; mildly alkaline (field pH 7.5); clear, smooth boundary.

Bt1 70-95 Brown (7.5YR5/4) sandy loam; common fine distinct strong brown
(7.5YR5/6) mottles; moderate medium and coarse subangular blocky
structure; friable, sticky, plastic; patchy thin clay coating on ped faces
and in pores; many very fine interstitial and common very fine tubular
pores; mildly alkaline (field pH 7.5); gradual, smooth boundary.

Bt2 95-130 Yellowish brown (10YR5/4) sandy loam; common medium distinct
yellowish red (5YR5/6) and common medium faint yellowish brown
(10YR5/6) mottles; sand bleached of light reddish brown (5YR6/4);
moderate medium and coarse subangular blocky structure; friable,
sticky, plastic; patchy thin clay coating on ped faces and in pores; many
very fine interstitial and common very fine tubular pores; few very fine
roots; medium acid (field pH 6.0); gradual, smooth boundary.

Bt3 130-180 Light reddish brown (5YR6/3) sandy loam; many coarse distinct
yellowish brown (10YR5/8) and common medium distinct strong brown
(7.5YR5/6) mottles; common sand spots of light reddish brown
(5YR6/4); moderate medium and coarse subangular blocky structure;
friable, sticky, plastic; patchy thin clay coating on ped faces and in
pores; many very fine interstitial and common very fine tubular pores;
few very fine roots; few soft iron-manganese concretions; strongly acid
(field pH 5.5); clear, smooth boundary.

Bt4 180-210 Light reddish brown (5YR6/3) sandy clay loam; common coarse distinct
strong brown (7.5YR5/6) and common medium prominent yellowish red
(5YR5/6) and red (10R4/8) mottles; moderate medium and coarse
subangular blocky structure; firm, sticky, plastic; patchy thin clay
coating on ped faces and in pores; few very fine roots; very strongly
acid (field pH 5.0).

Type Location: The soils were first described at Amphoe Mueang Changwat Maha Sarakham

Range of Profile Features:

The A or Ap horizon varies in thickness from 20 to 40 cm and has 10YR or 7.5 YR hues values
of 3 to 6 and chromas of 2 to 4. Structure is weak fine to medium blocky and/or single grains.
Field pH value varies from 5.0 to 6.5.

The  E horizon ha7.5YR or 10YR hues, values of 5 to 7 and chromas of 3 to 4 Structure and
texture are as above. Field pH values vary from 5.5 to 6.5. The B horizon has 7.5 YR or 10YR
hues. Values of 5 to 7 and chromas of 3 to 8. The structure is moderate medium and/or coarse
blocky. Field pH values vary from 4.5 to 6.0.

Similar Soil Series:
Ban Phai series (Bpi):has yellower color chromas of 4 to 8 in the subsoils.
Nam Phong series(Ng); has textures between 0-100 cm from the soil surface of loamy sand

and/or sand

 Principal Associated Soils: These include Ban Phai ,Nam Phong soils on the same physiographic
position and Ubon soils on the lower one.
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ANALYSIS  RESULTS Profile  code  no.:Ne-N31/47

(oven  dry  basis) Soil  series : Maha Sarakham (Msk)

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

0-23 Ap 85.5 12.0 2.5 0.0 1.1 5.2 47.0 ls lfs 5.4 5.0 8.8 63

23-38 AE 83.8 14.2 2.0 0.0 0.2 5.4 35.7 ls lfs 5.6 5.1 3.8 19

38-70 E 86.4 11.6 2.0 0.0 0.2 5.1 46.5 ls lfs 6.6 5.9 4.0 14

70-95 Bt1 72.2 12.5 15.3 0.0 0.0 5.6 37.4 sl sl 6.0 4.8 3.8 29

95-130 Bt2 67.7 15.5 16.8 0.0 0.3 4.2 37.9 sl sl 5.4 4.0 7.9 55

130-180 Bt3 71.6 12.1 16.3 0.0 0.0 4.5 37.1 sl sl 5.1 3.6 4.4 130

180-210 Bt4 64.8 13.2 22.0 0.0 0.2 4.5 34.3 scl scl 4.6 3.6 8.5 165

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

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

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

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

0 0.4 0.54 1.80 0.30 0.10 0.20 2.40 2.10 4.50 2.90 116.0 83 53 0.16

23-38 0.6 0.16 0.90 0.10 0.04 0.20 1.24 0.70 1.94 1.50 75.0 83 64 0.07

38-70 0.4 0.00 0.60 0.10 0.04 0.20 0.94 0.50 1.44 0.90 45.0 100 65 0.02

70-95 0.7 0.06 2.20 0.70 0.10 0.20 3.20 1.70 4.90 3.30 21.6 97 65 0.10

95-130 0.7 0.05 1.80 1.00 0.10 0.30 3.20 1.80 5.00 3.80 22.6 84 64 0.06

130-180 0.9 0.07 1.20 0.80 0.20 0.30 2.50 2.20 4.70 3.40 20.9 74 53 0.04

180-210 1.3 0.09 1.00 1.10 0.30 0.30 2.70 3.70 6.40 4.70 21.4 57 42 0.05
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Proposed by: F.R. Moormann, 1961
Revised by:   1. P. Hemsrichart, 1988
                           B. Boonsompopphan,
                       2. K. Malairotsiri,
                           A. Suchinai, 2004

NAM PHONG SERIES Field Symbol: Ng

Distribution: Occupies moderate extent in Northeast and small extent in western part of Central Plain
and in North Thailand.

Setting: Nam Phong soils are formed from washed deposite from sandstone  and occur on  upper
part of peneplain. Relief is undulating  which slopes range from 3 to 10 percent. Elevation
ranges from 100 to 350 m above sea level. Climate is Tropical Savanna (Köppen 'Aw'). The
average annual precipitation is 1,100 to 1,500 mm. The mean annual temperature is from 25
to 28oC.

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

Vegetation and Land Use: Mainly low open dipterocarp forest; Parts are cleared for upland crops.
Those crops are kenaf, cassava, water melon, sugarcane and corn.

Characteristic Profile Features: The Nam Phong series is a member of the loamy, siliceous,
isohyperthermic  Grossarenic Haplustalfs. They are deep sandy soils and are characterized
by a grayish brown or dark brown to brown loamy sand or sand A horizon overlying a pink or
very pale brown loamy sand or sand E horizon. Yhe argillic B horizon occurs at some depth
below 100 cm of the soil surface with a pinkish gray, pale brown or very pale brown sandy
loam grading to sandy clay loam layers. Common distinct reddish yellow and/or yellowish
red mottles occur in the subsoils. Reaction is strongly acid to medium acid over very
strongly acid to strongly acid.

Typifying Pedon: Profile code no. is NE-N 30/53. (colors are for moist soil unless otherwise noted).

Location: 1 km north of Ban Na Yarn, Amphoe Nam Phong,Changwat  Khon Kaen.
Sheet Name: Amphoe Nam Phong Sheet No.: 5561 II
Coordinate: 495732 Elevation: 180 m
Relief: undulating Slope:: 6-8%
Physiography: upper part of peneplain
Parent material: washed deposit from sandstone
Drainage: well drained Permeability: rapid
Runoff: rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: kenaf, grasses, dipterocarp forest
Described by: C.Jongpakdee Date: 10 June 1969
Revised by:

Horizon Depth (cm) Description

Ap 0-15 Dark brown to brown ( 7.5 YR 4/2) sand, single grains; loose; nonsticky;
nonplastic; many fine tubular pores;  many fine and few medium roots;
slighty acid (field pH 6.5); clear; smooth boundary.

E1 15-42      Pink ( 7.5 YR 7/4 ); sand; single grains; loose; nonsticky; nonplastic;
many fine tubular pores; few fine and coarse roots; medium acid (field pH
6.0); diffuse; smooth boundary.

E2 42-100  Pink (7.5 YR 7/4); sand; common coarse distinct reddish yellow (5 YR
6/8) mottle; single grains; loose; nonsticky; nonplastic; many fine tubular
pores; few fine roots; medium acid (field pH 6.0); abrupt; smooth
boundary.
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Btg 100-120 Pinkish gray (5 YR 6/2) sandy loam; many fine distinct yellowish red (5
YR 5/8) mottle; weak fine subangular blocky structure; friable; slighty
sticky; slighty plastic; patchy thin cutans on ped faces and in pores; many
fine tubular pores; few fine roots; some sand spots; very strongly acid
(field pH 4.5-5.0)

Type location: The Nam Phong series was named for Amphoe Nam Phong, Changwat Khon Kaen in
which soils of this series were first described.

Rang of Profile Features:
The thickness of an A horizon varies from 10 to 30 cm and 10YR or 7.5YR hues, value of 2 to 5
and chroma of 2 to 4. Structure is  weak fine to medium blocky and/or single grain. Field pH
value is from 5.0 to 6.5.

The E horizon has 10YR, 7.5YR hues, value of 5 to 7 and chromas of 3 to 4. Texture and
structure are as above. Field pH value is from 5.0 to 6.0.

The B horizon occurs at some depth below 100 cm from the soil surface, has 10YR or 7.5YR
hues, values of 5 to 7 and chromas of 2 to 4. Structure is weak fine and medium blocky. Field
pH values vary from 5.0 to 6.5. Few iron-manganese concretions may occur in the subsoils.

Similar Soil Series:
Ban Phai, (Arenic Kandiustualfs) which sandy texture less than 100 cm, and contain argillic B

horizon.
Maha Sarakham,(Oxyaquic  Arenic  Kandiustalfs)  has brown color which chroma less than 4 in

the sub soils.

Principal Associated Soils: These include Ban Phai, Dan Khun Thot, Maha Sarakham, Huai
Thalaeng and Chakkarat soils are on the same physiographic position whereas the Roi Et
and Ubon soils are on the lower ones.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-30/53

(oven  dry  basis) Soil  series : Nam Phong  (Ng)

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-1300 0-15 Ap 89.5 9.5 1.0 s ls 5.6 5.2 0.2 3.2 36

P-1301 15-42 E1 89.5 10.0 1.0 s s 6.4 5.0 0.0 1.6 13

P-1302 42-100 E2 87.5 11.5 1.0 s s 6.9 5.8 0.2 1.2 10

P-1303 100-120 Btg 74.5 11.5 14.0 sl sl 5.0 3.8 0.0 1.8 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)/ 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 0.1 0.36 0.0 1.60 0.40 0.10 0.20 2.30 1.00 3.30 2.40 240.0 9 70 0.06

15-42 0.1 0.04 0.0 0.40 0.10 0.03 0.20 0.73 0.10 0.83 0.60 60.0 100 88 0.02

42-100 0.1 0.03 0.0 0.30 0.10 0.04 0.20 0.64 0.10 0.74 0.50 50.0 100 86 0.01

100-120 0.1 0.09 0.0 1.20 0.10 0.10 0.20 1.60 2.30 3.90 4.30 30.7 37 41 0.007
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Proposed by:  C. Changprai et.al-1967
Revised by: 1. P. Hemsrichart, 1988
                         B. Boonsompopphan,
                     2. S. Sukchan,
                         K. Malairotsiri, 2004

NAKHON PHANOM SERIES    Field Symbol: Nn

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

Setting: Nakhon Phanom soils are formed from relative old alluvium and occur on the lower parts of
the peneplain . Relief is level to nearly level which slope is 1 percent or less. Elevation
ranges from 120 to 150 m above sea level in Northeast and less than 60 m in Central Plain.
Climate is Tropical Savanna (Köppen 'Aw'). The average annual precipitation ranges from
1,100 to 2,200 mm in the Northeast. The mean annual temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Somewhat poorly drained to poorly drained soils. Flooded by
impounded rainwater and river water up to 50 cm for 3-5 months. Water table is below 3
meters during the peak of the dry season. Permeability and runoff are slow.

Vegetation and Landuse: Mainly are transplanted rice

Characteristic Profile Features: The Nakhon Phanom series is a member of fine, kaolinitic,
isohyperthermic Aeric Plinthic Paleaquults. They are very deep soils and are characterized
by a light yellowish brown or pale brown silty clay loam or clay loam with common to many
distinct strong brown and/or yellowish brown mottled A horizon overlying a light gray or very
pale brown or light yellowish brown silty clay or clay with dominant prominent red mottled
(plinthite) argillic B horizon. Reaction is medium to strongly acid over strongly to very strong
acid.

Typifying Pedon: Profile code no. is NE-N-29/12.(colors are for moist soil unless otherwise stated).

Location: Amphoe Tha Uthen Changwat Nakhon Phanom.
Sheet Name: Sheet No.:  
Coordinate: Elevation: 120-150 m
Relief: level to nearly level Slope:: 1% or less
Physiography: lower part of peneplain
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.5m
Flooding depth: up to 50 cm Duration: 3-5 month Frequency: every year
Annual rainfall: 1,100-2,200 m Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted rice
Described by: C.Changprai et. al. Date: 1967
Revised by:

Horizon Depth (cm) Description

Ap 0-16 Light yellowish brown (10YR 6/4) silty clay loam; common prominent
medium and   coarse reddish yellow mottles; moderate medium
subangular blocky structure; firm, slightly sticky, slightly plastic; few very
fine tubular pores; strongly acid (field pH 5.5); clear, smooth boundary.

Bt1 16-41 Mottled, light brownish gray (10YR 6/2 20%), brown (10YR 5/3 20%) and
yellowish red (5YR 4/6 60%) silty clay loam; strong medium and coarse
subangular blocky structure; firm, slightly sticky, slightly plastic; broken
moderately thick clay coating in pores and on ped faces; common fine
tubular and few fine interstitial pores; few soft iron-manganese
concretions; strongly acid (field pH 5.5); gradual, smooth boundary.
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Bt2 41-73 Light yellowish brown (10YR 6/4) silty clay; common fine and medium
prominent red (2.5YR 4/6) mottles; strong fine and medium subangular
blocky structure; firm, sticky, plastic; many fine tubular pores; broken
moderately thick clay coating on ped faces; strongly acid (field pH 5.5);
gradual, smooth boundary.

Btg3 73-100 Light gray (10YR 7/2) silty clay; dominant medium and coarse prominent
red (2.5YR 4/6) mottles; hard, firm, sticky, plastic; strongly acid (field pH
5.5); gradual, smooth boundary.

Btg4 100-180+ Light gray (10YR 7/2) clay; dominant yellowish red (5YR 4/6) mottles;
firm, sticky, plastic; strongly acid (field pH 5.5).

Type Location: The Nakhon Phanom series was named for Changwat Nakhon Phanom in which
soils of  this series were first described.

Range of Profile Features:

The thickness of an Ap or A horizon ranges from 10 to 25 cm and has 10YR or 7.5YR hue,
values of 3 to 6 and chromas of 2 to 4. Textures of loam or silt loam may occur in places.
Structure is moderate medium to coarse blocky. Field pH value is from 5.5 to 6.5.

The B horizon has 10YR or 7.5YR hues, values of 5 to 7 and chromas of 1 to 4 in 10YR hue
and 2 in 7.5YR hue; but the dominant chromas are 3 or 4 in the upper B horizon. Structure is
moderate to strong medium and/or coarse blocky. Few iron-manganese concretions may occur.
Field pH value is from 4.5 to 5.5.

Similar Soil Series:
Phan series (Ph): has higher pH value up to 7.0 or 8.0 in the subsoil.
Chiang Rai series (Cr): Plinthic Paleaquults which has no horizon with dominant chromas or more

within 75 cm depth of the surface.
Manorom series (Mn): has a similar profile but has browner color in the subsoil and no plinthite.

Principal Associated Soils: These include That Phanom series occupies on the higher parts of old
levee whereas the Chiang Rai occupy on the same lower physiography.



62

ANALYSIS  RESULTS Profile  code  no.:NE-N-29/12

(oven  dry  basis) Soil  series : Nakhon Phanom  (Nn)

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

0-16 Ap 5.1 58.8 36.1 sicl sicl 4.8 4.0 0.0 3.7 46

16-41 Bt1 4.9 50.6 44.5 sic sicl 5.1 4.1 0.4 2.0 40

41-73 Bt2 4.6 50.2 45.2 sic sic 5.4 4.1 0.0 2.2 37

73-100 Btg1 4.3 48.0 47.7 sic sic 5.5 4.0 0.0 2.6 52

100-180+ Btg2 5.3 52.1 42.6 sic sic 5..2 4.1 0.0 4.1 46

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

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

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

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

0-16 1.1 1.12 1.00 0.40 0.10 0.30 1.80 11.40 13.20 8.30 23.0 22 14 0.04

16-41 4.1 0.62 0.80 0.30 0.10 0.20 1.40 12.00 13.40 9.80 22.0 14 10 0.01

41-73 13.6 0.28 0.70 0.40 0.10 0.30 1.50 13.30 14.80 9.30 20.6 16 10 0.01

73-100 1.5 0.21 1.00 1.10 0.10 0.30 2.50 9.50 12.00 10.30 21.6 24 21 0.01

100-180+ 14.4 0.09 1.40 2.00 0.10 0.30 3.80 9.20 13.00 11.40 26.8 33 29 0.01
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Proposed by: S. Panichapong et.al-1961
Revised by: 1. P. Hemsrichart, 1988
                         B. Boonsompopphan,
                     2. K. Malairotsiri,
                         A. Suchinai, 2004

ON SERIES   Field Symbol: On

Distribution: Occupies small extent in Northeast and in North Thailand.

Setting: On Soils are formed from old alluvium over shale and/or siltstone,fine grained sandstoneand
occur on the lower part of peneplain. Relief is level to nearly level which slopes are 1 percent
or less. Elevation ranges from 120 to 150 m above sea level. The climate is Tropical
Savanna (Köppen 'Aw'). Average annual precipitation in the  Northeast plateaus varies from
1,100 to 2,200 mm. Mean annual air temperature is from 26 to 28oC.

Drainage, permeability and Runoff: Somewhat poorly drained to poorly drained soils. Permeability
is rapid over slow. Runoff is slow. Flooded by impound rainwater up to 30 cm deep for 3 or 4
months. Ground water table is below 2 meters during the peak of the dry season.

Vegetation and Land Use: Used for transplanted rice.

Characteristic Profile Features: The On series is a member of the loamy-skeletal over fragmental,
mixed, subactive,isohyperthermic, Aeric (Plinthic) Epiaquults. They are shallow to a layer of
semi-consolidated and/or consolidate ironstone (laterite) which usually occurs within 50 cm
of the surface and are characterized by a grayish brown or brown sandy loam or loamy sand
A horizon, overlying a light gray or pinkish gray very gravelly sandy clay loam argillic B
horizon which in turn overlies light gray or whitish clay or sandy clay C horizon. The On soils
are mottled throughout in shades of yellowish, brownish and dominant prominent reddish
and red colors (plinthite). Reaction is strongly acid to medium over very strongly acid.

Typifying Pedon: Profile code no. is NE-N-29/23. (moist colors unless otherwise stated).

Location: Amphoe That Phanom Changwat Nakhon Phanom.
Sheet Name: Sheet No.:  
Coordinate: long 104o 39/ 34// E and lat 17o 05/ 36// N Elevation: 120-150 m
Relief: level to nearly level Slope:: 1% or less
Physiography: lower part of peneplain
Parent material: alluvium over shale and/or siltstone, fine grained sandstone
Drainage: somewhat poorly drained Permeability: rapid over slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth: up to 30 cm Duration: 3-4 month Frequency: every year
Annual rainfall: 2,163.3 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted rice
Described by: C. Changprai Date: 26 February 1969
Revised by:

Horizon Depth(cm) Description

Ap 0-12/13 Brown (7.5YR 5/2) fine sandy loam; common fine distinct yellowish red
(5YR 5/8) mottles mainly along root channels; weak fine subangular
blocky structure; friable, nonsticky, nonplastic; many fine roots; strongly
acid (field pH 5.5); abrupt, wavy boundary.

AB 12/13-21/24 Brown (10YR 5/3) fine sandy loam; common fine distinct strong brown
(7.5YR 5/8) mottles; weak fine subangular blocky structure; friable,
nonsticky, nonplastic; few fine roots; strongly acid  (field pH 5.5); clear,
wavy boundary.

Btcg1  21/24-34 Pinkish gray (7.5YR 7/2) and brown (7.5YR 5/2)  very gravelly sandy clay
loam; many fine distinct strong brown (7.5 YR 5/6)mottles; slightly sticky,
slightly plastic; common patchy thin clay coating on ped faces; many fine
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tubular  pores; few  fine roots; about 80% of semi-consolidated ironstones;
very strongly acid (field pH 5.0); clear, smooth boundary.

Btcg2 34-62/64 Light gray (10YR 7/2) very gravelly clay; common medium prominent red
(10YR 4/6) and common medium distinct yellowish brown (10YR 5/8)
mottles; sticky, plastic; many  broken moderately thick clay coating on
ped faces; contain about 80% ironstone nodules; very strongly acid (field
pH 5.0); gradual, wavy boundary.

Cg1 62/64-130 White (5YR 8/1) clay; common medium prominent red (10R 4/6) and
yellowish brown (10YR 5/8) mottles; massive, firm, sticky, plastic; contain
about 20% ironstone nodule; very strongly acid (field pH 4.5); gradual,
smooth boundary.

Cg2 130-180+ White (5YR 8/1) clay; many medium prominent red (10YR 4/8) and
yellowish brown (10YR 5/8) mottles; massive; firm, sticky, plastic; contain
10% ironstone nodules; very strongly acid (field pH 4.5).

Type Location: The On series was named for Tambon On, Amphoe Mueang, Changwat Roi Et in
which soils of this series were first described in the paddy field, 6 km north of Ban On.

Range of Profile Features:

The thickness of the A horizon ranges from 10 to 25 cm has 10YR or 7.5YR hues, values of 4 to
6 and chromas of 2 or 3. Structure is weak fine and medium blocky. Field pH value is from 5.5
to 6.0.

The B horizon has 10YR or 7.5YR hues, values of 5 to 7 and chromas of 2 or less. Textures of
gravelly or very gravelly sandy clay or clay may occur in lower of the horizon. Field pH value is
from 4.5 to 5.0.

The C horizon occurs at some depth below the ironstone layer and has 10YR or 7.5YR hues,
values of 6 to 8 and chromas 1 or 2. Field pH value is from 4.5 to 5.0.

The layer of a semi-consolidated or consolidated ironstone is its wavy surface. In places the
ironstone boulder or sheet appears at the surface.

Similar Soil Series:
Phen series (Pn): occurs on the middle part of peneplain and has loose ironstone nodules within

50 cm of the surface which can be penetrated with an auger.
Sakon series (Sk): is  moderately well drained soils and has pinkish color above layer of ironstone

sheet.

Principal Associated Soils: These include Sakon, and Phen series. The Phen series occupy on
higher part of low peneplain. The Sakon series is a main associated soils. They occur on the
middle part of peneplain, dipterocarp vegetation; sheet laterite usually occur more than 30
cm.
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ANALYSIS  RESULTS Profile  code  no.:NE-N29/23

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

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

0-12/13 Ap 67.0 18.2 14.8 sl fsl 12.6 7.0 22

12/13-21/24 AB 67.7 18.8 13.5 sl fsl 8.4 3.5 16

21/24-34 Btc1 59.6 16.5 23.9 scl vgcl 8.2 2.5 40

34-62/64 Btc2 36.2 20.6 43.2 c vgcl 14.2 3.4 96

62/64-130 C1 15.0 23.0 62.0 c c 10.6 2.0 28

130-180+ C2 14.3 29.6 56.1 c c 5.5 2.0 31

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

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

0-12/13 0.1 0.61 0.20 0.20 0.10 0.10 0.60 3.70 4.30 2.40 16.2 25 14

2/13-21/24 0.4 0.24 0.20 0.10 0.10 0.20 0.60 1.90 2.50 1.20 8.9 50 24

21/24-34 0.3 0.38 0.50 0.20 0.20 0.20 1.10 3.70 4.80 2.50 10.5 44 23

34-62/64 2.0 0.29 0.70 0.30 0.30 0.20 1.50 10.00 11.50 9.70 22.5 15 13

62/64-130 3.0 0.06 0.30 0.10 0.10 0.20 0.70 14.80 15.50 12.70 20.5 6 5

130-180+ 2.1 0.04 0.20 0.04 0.10 0.20 0.54 14.80 15.34 13.00 23.2 4 4
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Proposed by: R.L. Pendleton-1929
Revised by:   1.P. Hemsrichart, 1988
                          B. Boonsompopphan,
                       2. A. Suchinai,
                          S. Sukchan, 2004

PAK CHONG SERIES Field Symbol: Pc

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

Setting: Pak Chong soils are formed from residuum and local colluvium from limestone and occur on
the  karst topography. Relief is undulating  which slopes range from 2 to 8 percent. Elevation
is variable above sea level, but mainly not above 400 m. The climate is Tropical Savanna
(Köppen 'Aw'). Average annual precipitation varies from 1,100 to 1,400 mm. Mean annual air
temperature is from 26 to 28°C.

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

Vegetation and Land Use: Originally mixed deciduous forest, but mainly cleared for upland crop
cultivation such as corn, cotton, beans, sorghum, castor bean and some fruit crops.

Characteristic Profile Features: The Pak Chong series is a member of the very fine, kaolinitic,
isohyperthermic  Rhodic Kandiustox; They are very deep soils and are characterized by a
dark reddish brown clay or silty clay A horizon overlies red or dark red clay lower kandic B
horizon. Reaction is slightly acid to neutral over strongly to very strongly acid.

Typifying Pedon:  Profile from International Soil Classification Work Shop 1978. (moist colors unless
otherwise stated).

Location: km 154, on the left side of Mitraparp highway, near Training Farm, Ban Pang Soke, Amphoe
Pak Chong Changwat Nakhon Ratchasima.

Sheet Name: Sheet No.:  
Coordinate: Elevation: <400 m
Relief: gently undulating to undulating Slope:: 2-8%
Physiography: dissected erosion surface (karst erosion Plain) karst topography
Parent material: residuum and colluvium from limestone
Drainage: well drained Permeability: moderate
Runoff: rapid to medium Ground water depth: >2.0 m
Flooding depth: - Duration:- Frequency: -
Annual rainfall: 1,100-1,400 mm Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: upland crops and some fruit trees
Other:
Described by: P. Vijarnsorn, et. al. Date: 3 September 1978
Revised by:

Horizon Depth(cm) Description

Ap 0-12 Dark reddish brown (2.5YR 3/4) silty clay, dark red (2.5YR 3/6) dry;
moderate fine subangular blocky breaking to granular structure; slightly
hard, friable, sticky, plastic; many fine roots; slightly acid (field pH 6.5);
clear, smooth boundary.

Bt1 12-53 Dusky red (10R 3/4) clay, dark red (2.5YR 3/6) dry; moderate medium
subangular blocky structure; hard, friable sticky, plastic; broken
moderately thick cutans on ped faces; common fine roots: very strongly
acid (field pH 4.5); diffuse, smooth boundary.
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Bt2 53-137 Dusky red (10R 3/4) clay, dark red (2.5YR 3/6) dry; moderate medium
subangular blocky structure; hard, friable, sticky, plastic; patchy
moderately thick cutans on ped faces; common fine roots; very strongly
acid (field pH 4.5); diffuse, smooth boundary.

Bt3 137-200 Dark red (10R 3/6) clay; weak fine subangular blocky structure; friable,
sticky, plastic; patchy thin cutans on ped faces; few fine roots; very
strongly acid (field pH 4.5).

Remark: colors are for fully moist soil unless otherwise stated.

Type Location: The Pak Chong series was name for Amphoe Pak Chong in which soils of this series
were first described by R.L. Pendleton in 1929 and shown on the map as "Pak Chong loam".
Then these soils were revised by F.R. Moormann et.al. in 1964 and were call as "Pak Chong
series".

Range of Profile Feather:

The thickness of the A horizon range from 10 to 25 cm and has 2.5YR or 5YR hues, values of 3
to 4 and chroma of 3 or 4 in 5YR hue and 2 to 6 in 2.5YR hue. Structure is moderate fine to
medium granular at upper most of layer and moderate medium blocky at lower parts of the
horizon. Field pH value is from 6.0 to 7.0.

The B horizon has 2.5YR or 10R hues, values of 3 or less and chromas of 4 to 6. Few fine hard
subrounded and/or rounded iron-manganese nodules may occur. Field pH value is from 4.5 to
5.5.

Similar Soil Series:
Chok Chai series (Ci): similar profile, but are derived from basalt and some andesite.
Ao Luk series (Ao): similar profile, but have udic moisture regimes.
Loei series (Lo): similar profile, but are derived from granite and  contain lower clay fraction.

Principal Association: These include Muak Lek, Ban Chong and Tha Khli soils. The Muak Lek and
Tha Khli soils occupy on the higher topography while the Ban Chong soils occupy on slightly
lower topography.
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ANALYSIS  RESULTS Profile  code  no.:Profil from inter soil

(oven  dry  basis) classiflcation workshop.1978

Soil  series : Pak Chong  (Pc)

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

0-12 Ap 5.6 40.6 53.8 sic sic 6.2 5.3 10.0 6.0 78

12-53 Bt1 5.4 19.1 75.5 c c 4.7 4.0 0.8 3.0 18

53-137 Bt2 2.8 13.3 83.9 c c 4.4 3.7 1.2 4.0 12

137-200 Bt3 2.3 13.1 84.6 c c 4.1 3.7 0.8 2.0 12

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

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

0-12 2.10 0.16 7.78 2.02 0.22 0.10 10.12 9.36 19.48 13.18 24.5 77 52 0

12-53 0.88 0.05 3.45 0.94 0.05 0.06 4.50 10.36 15.15 9.33 12.4 48 30 0

53-137 0.39 0.02 0.50 0.38 0.03 0.04 0.95 11.80 12.75 8.75 10.4 11 7 0

137-200 0.35 0.14 1.54 0.87 0.04 0.05 2.50 12.50 15.00 8.65 10.2 29 17 0
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Proposed by: F.R. Moormann,1961
Revised by:   1.P. Hemsrichart, 1988
                          B. Boonsompopphan,
                     2. S. Sukchan,
                       A. Suchinai, 2004

PHIMAI SERIES  Field Symbol: Pm

Distribution: Moderate extent in Northeast and small extent in North and Central Plain Thailand.

Setting: Phimai soils are formed from alluvium (recent or semi-recent) and occur on river basin and
backswamp areas of flood plains. Relief is level which slope is less than 1 percent. Elevation
is from 110 to 200 m above sea level in northeast and North and about 10 to 35 m in Central
Plain. The climate is Tropical Savanna (Köppen 'Aw'). Average annual precipitation is from
1,100 to 2,000 mm. Mean annual air temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Poorly drained soils. They are flooded by river water and
rainwater in the wet season. Ground water table falls below 1.5 m, but is not deeper than
3 m during the peak of the dry period. Permeability and surface runoff are slow.

Vegetation and Land Use: Mainly used for transplanted and broad casted rices and some are
covered by grasses and shrubs.

Characteristic Profile Features: The Phimai series is a member of the very fine, smectitic,
isohyperthermic Ustic Endoaquerts. They are deep soils and are characterized by a dark
gray or dark grayish brown clay A horizon overlying a gray or light gray clay cambic B
horizon. Mottles of strong brown yellowish brown and/or yellowish red colors occur
throughout profile. Distinct slickensides and pressurefaces occur in the cambic B horizon.
Reaction is medium acid to very strongly acid to medium acid.

Typifying Pedon: Profile code no.: NE-N-32/29. (colors are for moist soil unless otherwise stated).

Location: about 200m west of Wat, Amphoe Mueang Changwat Kalasin
Sheet Name: Changwat Kalasin Sheet No.: 5760 III
Coordinate: 1818341 Elevation: 138 m
Relief: nearly flat to flat Slope:: 1-2%
Physiography: black swamp
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth:
Flooding depth: - Duration: - Frequency: -
Annual rainfall: Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other: crack about 30 cm deep
Described by: A. Chotimon Date: Mar 20, 1971
Revised by:

Horizon Depth (cm) Description

Apg 0-20 Dark gray (10YR4/1) clay loam; many medium prominent red
(2.5YR4/6) and few medium distinct strong brown (7.5YR5/6) mottles;
massive; very hard, very firm, very sticky, very plastic; many very fine,
fine and medium interstitial pores; many very fine and fine roots; slightly
acid (field pH 6.5); abrupt, slightly wavy boundary.

Bssg1 20-49 Gray (10YR5/1) clay; many medium prominent dark red (2.5YR3/6) and
distinct strong brown (7.5YR5/6) mottles; moderate fine and medium
subangular blocky structures; very firm, very sticky, very plastic;
common slickensides and pressure faces; many very fine interstitial
pores, common fine tubular pores; few very fine and fine roots; strongly
acid (field pH 5.5); clear, slightly wavy boundary.
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Bssg2 49-100+ Gray (10YR5/1) clay; many medium distinct yellowish red (5YR4/8) and
common medium prominent red (2.5YR5/8) mottles; weak to moderate
fine and medium subangular blocky structure; very firm very sticky and
very plastic; common slickensides and pressure faces; many very fine
and few fine interstitial pores; common very, fine and fine tubular pores;
very strongly acid (field pH 5.0).

Type Location: The Phimai series was named for Amphoe Phimai, Changwat Nakhon Ratchasima in
which soils of this series were first described and defined in areas of Thung Samrit, Amphoe
Phimai.

Range of Profile Features:
The thickness of the A horizon varies from 15 to 30 cm and has 10YR or 7.5YR hues; values of
3 to 5 and chromas of 1 or 2. Textures of clay loam or silty clay may occur. Structure is weak to
moderate medium and/or coarse blocky. Field pH value is from 5.5 to 7.0.

The B horizon has 10YR or 7.5YR hues, values of 5 to 7 and chromas of 1 (mainly), but 6/2
may be found. Structure is moderate medium and/or coarse blocky. This horizon contains
distinct slickensides and iron-manganese nodules. Field pH value is from 5.0 to 7.0.

The C horizon has 10YR, 7.5 YR or 5YR hues, values of 4 to 7 and chroma of 1 or less.
Structure is massive to weak coarse blocky. Field pH value varies from 6.0 to 7.5. The sandy
2C horizon may occur at some depth below 150 cm.

The Phimai series cracks deeply and widely in the dry season and contain distinct slickenside
and pressure faces.

Similar Soil Series:
Ratchaburi series (Rb): has browner color; chroma is 2 or higher.
Sing Buri series (Sin): has lower colour values (mainly 4) in the B horizon and more flooded.

Principal Associated Soils: These include Ratchaburi  and Si Songkhra soils occupy on the higher
position.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-32/29

(oven  dry  basis) Soil  series : Phi Mai  (Pm)

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-495 0-20 Apg 8.0 32.0 60.0 c c 4.8 4.2 1.1 26.2 65

Pb-496 20-49 Bssg1 11.0 23.5 65.5 c c 4.4 3.5 0.0 17.1 67

Pb-497 49-100+ Bssg2 14.0 4.0 82.0 c c 5.2 3.5 0.9 5.6 146

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

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

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

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

0-20 3.1 1.33 12.00 4.40 0.90 3.20 20.50 14.50 35.00 30.20 50.3 68 59 0.32

20-49 3.8 0.82 10.20 4.40 0.40 2.00 17.00 15.40 32.40 35.00 53.4 49 52 0.10

49-100+ 3.6 0.37 9.30 4.10 0.30 2.40 16.10 17.50 33.60 32.00 39.0 5000 48 0.08
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Proposed by: F.R. Moormann et.al-1961
Revised by:   1. P. Hemsrichart, 1988
                          B. Boonsompopphan,
                      2. K. Malairodsiri,
                          A. Suchinai, 2004

PHEN SERIES Field Symbol: Pn

Distribution: Occupies small to moderate extent in Northeast Thailand.

Setting: Phen soils are formed from old alluvium over shale and/or siltstone, fine grained sandstone
and occur on the lower part of peneplain. Relief is level to gently undulating. Slopes are 2
percent or less. Elevation is from 150 to 200 m above sea level. The climate is Tropical
Savanna (Köppen 'Aw'). Average annual precipitation is from 1,100 to 2,200 mm. Mean
annual air temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Poorly drained soils. Flooded in the wet season by impounded
rain water up to 30 cm deep for 3 to 4 months. Ground water table falls below 3 meters
during the peak of the dry period. Permeability is moderate over slow. Surface runoff is slow.

Vegetation and Land Use: Transplanted rice with some scattered dipterocarp spp.

Characteristic Profile Features: The Phen series is a member of the loamy-skeletal mixed
subactive, isohyperthermic Aeric Plinthic Paleaquults. They are shallow to layer of loose
ironstone nodules within 50 cm depth of the surface. These soils are characterized by a
grayish brown or brown loam or sandy loam (gravelly) A horizon overlying a brown or strong
brown gravelly loam or gravelly sandy clay loam upper argillic B horizon and light brown or
pinkish gray gravelly clay loam or gravelly sandy clay loam lower argillic B horizon which in
turn overlies gray or light gray clay C horizon. They are mottled throughout the profile with
colors of strong brown, yellowish brown and/or yellowish red at the surface and strong
brown, dark brown, yellowish red and/or red in the subsoil. Reaction is medium to very
strongly acid throughout the profile.

Typifying Pedon: Profile code no. is NE-N-59/22 (moist colors unless otherwise stated).

Location: Ban Phon Phisai, Amphoe Phon Phisai Changwat Nong Khai.
Sheet Name: Sheet No.: 5665 III
Coordinate: 024070 Elevation:
Relief: nearly level Slope:: 1%
Physiography: lower part of peneplain
Parent material: alluvium over shale and/or siltstone, fine grained sandstone
Drainage: somewhat poorly drained Permeability: moderate over slow
Runoff: Ground water depth: >1.5 m
Flooding depth: 10-15 cm Duration: 3-4 month Frequency: every year
Annual rainfall: Mean temp: 26-28 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted rice
Described by: P.Vijarnsorn, et.at. Date: 27 July 1979
Revised by:

Horizon Depth(cm) Description

Apg 0-14 Grayish brown (10YR 5/2) loam; few fine faint dark yellowish brown (10 YR
4/6) mottles; weak medium subangular blocky structure; friable, slightly
sticky, slightly plastic, few termite holes; strong acid (field pH 5.5); clear,
smooth boundary.

Btg 14-45 Gray to grayish brown (10 YR 5/1-2) clay loam; many fine distinct yellowish
brown (10 YR 5/8) and strong brown (7.5 YR 5/8) mottles; weak coarse
subangular blocky structure; friable, slightly sticky, slightly plastic; patchy
thin clay coating on ped faces; few fine roots; few termite holes; strong acid
(field pH 5.5); abrupt smooth boundary.
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Btc 45-77  Light brownish gray to pale brown (10 YR 6/2-3) very gravelly clay loam;
many  fine  distinct strong brown (7.5 YR 5,8) and common fine prominent
red (2.5 YR 4/8) mottles; (coated color around gravels) ;massive to weak
medium subangular blocky structure friable, sticky, plastic; patchy thin clay
coating on ped faces; gravels composed of 70 percent hard ironstone
nodules; very strongly acid (field pH 5.0); clear,smooth boundary.

BCg1 77-120 Light brownish gray (10YR 6/2) slightly gravelly clay; many fine distinct
yellowish brown (7.5 YR 5/8) and prominent red (2.5 YR 4/8) mottles;
massive to weak medium subangular blocky structures; friable, sticky,
plastic; patchy thin clay coating on ped faces; gravels composed of soft red
shale (2.5YR4/8-10 YR 4/8) and ironstone nodules; very strongly acid;
(field pH 4.5); clear, smooth boundary.

BCg2 120-180  Pinkish gray (10YR 7/2) slightly gravelly clay loam; many fine distinct
yellowish brown (7.5 YR 5/8) and prominent red (2.5 YR 4/8) mottles;
massive to weak medium subangular blocky structure;friable, sticky,
plastic;gravels composed of soft red shale (2.5 YR 4,8) and ironstone
nodules; very strongly acid (field pH 4.5).

Type Location: The Phen series was named for Amphoe Phen, Changwat Udon in which soils of this
series were first described.

Range of Profile Feature:

The thickness of the A horizon varies from 10 to 20 cm and has 10YR or 7.5YR hues, values of
3 to 6 and chromas of 2 to 4. Textures of sandy clay loam or loamy sand may occur. Structure
is weak fine to moderate blocky. Field pH value is from 5.5 to 6.5.

The B horizon has 7.5YR or 10YR hues; values of 5 to 6 and chromas of 2 or less in the upper
part and of 2 to 4 in the lower part of the horizon. Texture of sandy clay may occur. Structure is
weak to moderate medium and/or coarse blocky. Field pH value is from 4.5 to 5.5.

The C horizon has 10YR or 7.5YR hues, values of 5 to 7 and chroma of 2 or less. Structure is
weak to moderate medium and/or coarse blocky. Field pH value is from 4.5 to 5.5.

Similar Soil Series:
On series (On): has a layer of semi-consolidated and/or consolidated ironstone and occurs on

the lower part of peneplain.

Principal Associated Soils: These include Phon Phisai soils where occupy on the upper of
peneplain.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-59/22

(oven  dry  basis) Soil  series : Phen  (Pn)

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

0-14 0-14 Apg 40.8 43.3 15.9 l l 4.7 3.7 2.5 33

14-45 14-45 Btg 38.2 30.4 31.4 cl cl 4.5 3.6 2.5 37

45-77 Btc 25.5 40.0 34.5 cl vg.cl 4.9 3.7 1.8 63

77-120 Bcg1 24.1 42.3 33.6 cl slg.cl 4.8 3.7 1.8 79

120-180 Bcg2 25.9 37.3 36.8 cl slg.cl 4.9 3.7 1.4 114

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

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

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

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

0-14 1.1 0.85 1.00 0.30 0.05 0.10 1.45 7.00 8.45 5.20 32.7 28 17 0.08

14-45 1.1 0.60 0.50 0.20 0.05 0.20 0.95 7.90 8.85 5.60 17.8 17 11 0.06

45-77 1.8 0.48 0.60 0.20 0.10 0.20 1.10 8.30 9.40 7.10 20.6 15 12 0.03

77-120 1.9 0.31 0.30 0.10 0.10 0.30 0.80 9.50 10.30 7.10 21.1 11 8 0.03

120-180 1.8 0.60 0.20 0.10 0.20 0.20 0.70 9.60 10.30 7.70 20.9 9 7 0.03
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Proposed by: F.R. Moormann et.al-1961
Revised by: 1. P. Hemsrichart, 1988
                         B. Boonsompopphan,
                     2. S. Sukchan,
                         K. Malairodsiri, 2004

PHON PHISAI SERIES  Field Symbol: Pp

Distribution: Occupies large extent in Northeast Thailand.especially central part of Phuphan Basin

Setting: Phon Phisai soils are formed from washed deposit over shale and/or siltstone and occur on
middle part of peneplain. Relief is undulating which slopes range from 2 to 6 percent.
Elevation is from 150 to 250 m above sea level. The climate is Tropical Savanna (Köppen
'Aw'). Average annual precipitation is from 1,100 to 2,200 mm. Mean annual air temperature
varies from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is moderate over slow.
Runoff is medium to rapid. Ground water table falls below 3 meters during the peak of the
dry period.

Vegetation and Land Use: Mainly in low open dipterocarp forest with some shrubs. Some shifting
cultivation is carried out.

Characteristic Profile Features: Phon Phisai series is a member of the clayey skeletal, kaolinitic,
isohyperthermic Typic (Oxyaquic Plinthic)Paleustults. They are shallow to ironstone nodule
layer and are characterized by a very dark grayish brown sandy loam or loam (or gravelly) A
horizon overlying a yellowish red or strong brown gravelly clay loam or clay argillic B horizon
which in turn overlies a gray clay with mottled C horizon. The loose or semi-consolidated
ironstone layer formed as a continuous phase, thicker than 20 cm up to 80 cm occurs within
50 cm depth from the surface. Reaction is slightly acid to medium acid over strong acid to
very strongly acid.

Typifying Pedon: Profile code no. is NE-N-29/93 (moist colours unless otherwise stated).

Location: Ban Na Thom, Tambon Na Thom, Amphoe Ban Phaeng Changwat Nakhon Phanom.
Sheet Name: Amphoe Ban Phaeng Sheet No.: 5844 IV
Coordinate: 109758 Elevation: 170 m
Relief: gently undulating Slope:: 2-3%
Physiography: middle part of peneplain
Parent material: washed deposit over shale and/or siltstone, sandstone
Drainage: moderately well drained Permeability: moderate
Runoff: medium Ground water depth: >1.60 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: Mean temp: Climate type: Tropical Savannah
Natural vegetation and/or land use: dipterocarp forest
Other:
Described by: P. Attanath, et. al. Date: 23 December 1981
Revised by:

Horizon Depth (cm) Description

A 0-5 Dark grayish brown (10YR4/2) sandy loam; many fine and medium
distinct strong brown (7.5YR4/6) mottles; moderate granular structure;
friable, nonsticky, nonplastic; many fine roots; slightly acid (field pH
6.5); abrupt, smooth boundary.

BA 5-22 Pale brown (10YR6/3) loam; common fine and medium distinct strong
brown (7.5YR5/6) mottles; friable, slightly sticky, slightly plastic;
common fine and few medium roots; very strongly acid (field pH 5.0);
gradual, smooth boundary.
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Btcv 22-78 Very pale brown (10YR7/3) very gravelly clay; many coarse prominent
red (2.5YR4/6) mottles; friable, sticky, plastic; continuous moderately
thick clay coating on ped faces; few fine roots; gravels are hard
ironstone nodules which make up about 50 percent of the horizon; very
strongly acid (field pH 5.0); gradual, smooth boundary.

Btv 78-110 White (10YR8/1) slightly gravelly clay; many fine and medium
prominent red (2.5YR4/8) mottles; firm, sticky, plastic; continuous
moderately thick clay coating on ped faces; gravels are hard ironstone
nodules which make up 5-10 percent of the horizon; very strongly acid
(field pH 5.0); gradual, smooth boundary.

BCv 110-160 White (10YR8/1) clay; many medium and coarse prominent red
(10R4/8) and few fine distinct yellowish red (5YR4/8) mottles; firm,
sticky, plastic; very strongly acid (field pH 5.0).

Type Location: The Phon Phisai series was named for Amphoe Phon Phisai, Changwat Nong Khai
in which soils of this series were first described at site of Land Settlement area.

Range of Profile Feature:
The thickness of the A horizon varies from 5 to 15 cm and has 10YR or 7.5YR hues, values of 3
to 6 and chromas of 2 to 4. Texture of loamy sand may occur. Structure is weak fine to medium
blocky and/or granular. Field pH value is from 5.0 to 6.5.

The B horizon has mainly 5YR or 7.5YR hues; but redder hues may occur, values of 4 to 6 and
chromas of 6 to 8. Structure in weak to moderate blocky. Field pH value is from 4.5 to 5.5.

The C horizon has 10YR or 7.5YR hues, values of 6 to 7 and chromas of 2 or less. Multicolored
including common to medium plinthite mottles occur in this horizon. Filed pH value varies from
4.5 to 5.5.

Similar Soil Series:
Chum Phon series (Cp): has udic moisture regime.
Pla Pak series (Ppk): is Plinthaquic Paleustults

Principal Associated Soils: These include Khorat, Satuek, Phen and Warin soils.
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ANALYSIS  RESULTS Profile  code  no.:NE-N29/93

(oven  dry  basis) Soil  series : Phon Phisai (Pp)

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

5/6892 0-5 Ap 54.1 39.8 6.1 1.9 2.1 1.2 2.0 46.9 sl sl 5.4 4.5 4.9 80

5/6893 5-22 BA 44.3 40.7 15.0 5.9 4.0 1.5 1.8 30.7 l l 5.2 3.9 1.3 96

5/6894 22-78 Btcv 42.6 21.6 35.8 16.8 8.1 0.6 4.1 13.0 cl vg.c 5.0 3.9 0.9 116

5/6895 78-110 Btv 27.5 18.3 54.2 7.0 4.6 2.7 2.1 11.1 c sg.c 5.3 3.6 1.0 103

5/6896 110-160 BCv 20.9 34.6 44.5 3.4 3.2 2.2 3.1 9.0 c c 4.8 3.6 1.0 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)/ 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

0-5 1.6 1.66 1.70 0.80 0.20 0.20 2.90 6.20 9.10 5.30 86.9 55 32 0.03

5-22 3.1 0.81 0.90 0.80 0.20 0.20 2.10 6.50 8.60 5.60 37.3 38 24 0.10

22-78 3.9 0.27 0.40 0.60 0.40 0.30 1.70 11.90 13.60 10.90 30.4 16 13 0.03

78-110 4.2 0.19 0.30 0.70 0.30 0.30 1.60 13.60 15.20 20.60 23.2 13 11 0.04

110-160 5.3 0.18 0.30 0.60 0.20 0.30 1.40 16.10 17.50 10.40 32.4 10 8 0.06
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Proposed by: R.L. Pendleton - 1929
Revised by:    1. P. Hemsrichart, 1988
                            B. Boonsompopphan,
                        2. K. Malairodsiri,
                            S. Sukchan, 2004

ROI ET SERIES  Field Symbol: Re

Distribution: Occupies large extent in Northeast Plateau.

Setting: Roi Et soils are formed from washed deposit from sandstone and occur on the lower part of
peneplain. Relief is level to nearly level which slopes are 2 or less. Elevation varies from 100
to 200 m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation of the Northeast  varies from 1,100 to  2,200 mm. Mean annual air temperature
is from 26 to 28oC.

Drainage, Permeability and Runoff: Somewhat poorly drained soils. Permeability is moderate to
slow. Runoff is slow. These soils are flooded by impounded rain water up to 30 cm deep for
3 to 4 months. Ground water table is below 3 meters during the peak of the dry season.

Vegetation and Land Use: Used for transplanted rice in the wet season and for some upland crops
such as corn, water melon and beans after rice harvesting.

Characteristic Profile Features: The Roi Et series is a member of the fine-loamy, mixed, subactive,
isohyperthermic, Aeric Kandiaquults. They are deep soils and are characterized by a
variable colors, but dominant colors are grayish brown or light brown sandy loam A horizon
overlying a light brown grading to pinkish gray sandy clay loam or loam kandic B horizon
which in turn overlies a light gray or whitish clay loam or clay C horizon. They are mottled
throughout the profile with common to many strong brown or yellowish brown or dark brown
and some yellowish red or red mottles in the subsoil. Reaction is medium acid over strongly
to very strongly acid.

Typifying Pedon: Profile code no. is NE-N-32/8 (moist colors unless otherwise stated)

Location: Huai Si Thon Pilot Farm, Amphoe Mueang Changwat Kalasin.
Sheet Name: Changwat Kalasin Sheet No.: 5760 III
Coordinate: 205428 Elevation:
Relief: level to nearly level Slope:: 0-1%
Physiography: lower part of peneplain
Parent material: washed deposit from sandstone
Drainage: somewhat poorly drained Permeability: moderate to slow
Runoff: slow Ground water depth:
Flooding depth: 30 cm Duration: 3-4 month Frequency: every year
Annual rainfall: Mean temp: Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted rice
Other:
Described by: S. Nonthapan Date: 11 November 1969
Revised by:

Horizon Depth (cm) Description

Ap 0-19 Brown (7.5YR 5/2) sandy loam; common fine and medium distinct
yellowish brown (10YR 5/6) mottles; weak fine subangular blocky
structure; very friable, nonsticky, nonplastic; common fine tubular pores;
some dark patchy decomposed organic matter and some spots of pinkish
fine sand; strong acid; (field pH 5.5) abrupt, wavy boundary.

BA 19-38 Light brown (7.5YR 6/4) sandy clay loam; many medium distinct strong
brown (7.5YR 5/6) and common fine yellowish red (5YR 5/8) mottles;
weak fine and medium subangular blocky structure; slightly firm, slightly
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sticky, slightly plastic; few medium interstitial and common very fine and
fine tubular pores; some dark patchy decomposed organic matter along
old root channels; medium acid (field pH 6.0) abrupt, smooth boundary.

Btg1 38-50 Pinkish gray (7.5YR 7/2) sandy clay loam; common fine and medium
distinct yellowish brown (10YR 5/6) and strong brown (7.5YR 5/6)
mottles; weak medium subangular blocky structure; slightly sticky, slightly
plastic; common very fine and fine tubular pores; some black spots of
soft manganese concretions; few fine roots medium acid (field pH 6.0);
clear, smooth boundary.

Btg2 50-74 Pinkish gray (7.5YR 7/2) sandy clay loam; many fine and medium
yellowish brown (10YR 5/8) mottles; weak medium subangular blocky
structure; slightly sticky, slightly plastic; many fine tubular pores and few
medium interstitial pores; very few fine roots; very strongly acid (field pH
5.0); clear, smooth boundary.

BCg 74-93+ Light brownish gray (10YR 6/2) sandy clay loam; many fine and medium
distinct yellowish brown (10YR 5/6) and few fine distinct strong brown
(7.5YR 5/6) mottles; weak fine subangular blocky structure; sticky,
slightly plastic; thin layer of soft iron-manganese concretions at upper
part of the horizon; many fine tubular pores; very few fine roots; very
strongly acid (field pH 5.0).

Type Location: The Roi Et series was named for Changwat Roi Et, in which soils of this series were
first described by R.L. Pendleton in 1929 and that time were called "Roi Et-fine sandy loam".
The revision was made by F.R. Moormann et.al in 1964 and were called as "Roi Et series".

Range of Profile Features:

The thickness of the A horizon varies from 10 to 20 cm and has 10YR or 7.5YR hues, values of
4 to 6 and chromas of 2 to 4. Textures of loamy sand may occur. Structure is weak medium
and/or coarse blocky. Field pH value is from 5.0 to 6.5.

The B horizon has 7.5YR or 10YR hues, values of 5 to 7 and chromas of 2 to 4. Textures of
loam or clay loam may occur. Structure is weak to moderate fine to medium blocky. Few to
common soft and hard iron-manganese concretions may occur. Field pH value is from 4.5 to
6.0.

The C horizon usually occur at some depth below 1 m and has 10YR and 7.5YR hues, values
of 6 to 8, chromas of 2 or less. Structure is massive to weak coarse blocky. Field pH value is
from 4.5 to 5.5.

Similar Soil Series:
Tha Tum series (Tt): has dominant red mottles in the subsoil. The clay layer occurs at shallower

depth, usually above 60 cm.
Kula Ranghai series (Ki): has higher pH value in the subsoil, usually 7.0 to 8.0.
Renu series (Rn): is (Aeric) Plinthic Paleaquults.

Principal Associated Soils: These include Khorat,  Tha Tum, Kula Ronghai soils. Only the Khorat
soils occupy on the middle parts of peneplain .
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ANALYSIS  RESULTS Profile  code  no.:NE-N23/8

(oven  dry  basis) Soil  series : Roi Et  (Re)

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

0-19 Ap 67.9 11.6 20.5 sl sl 5.2 4.6 0.2 16.1 66

19-38 BA 62.8 16.2 21.0 scl scl 5.5 4.5 0.0 2.0 51

38-50 Btg1 65.4 9.6 25.0 scl scl 5.5 4.4 0.5 1.2 45

50-74 Btg2 63.2 13.3 23.0 scl scl 5.0 4.0 0.0 1.2 39

74-93 Btg3 65.3 14.2 20.5 scl scl 5.1 4.0 0.2 1.0 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)/ 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

0-19 0.2 0.33 0.03 1.60 0.20 0.20 0.20 2.20 1.50 3.70 2.50 12.2 88 59 0.02

19-38 2.0 0.06 0.01 1.40 0.30 0.10 0.10 1.90 0.80 2.70 2.00 9.5 95 70 0.01

38-50 3.0 0.03 0.01 1.40 0.70 0.10 0.20 2.40 1.20 3.60 2.90 11.6 83 67 0.01

50-72 2.0 0.04 0.01 1.60 0.50 0.10 0.10 1.30 2.40 3.70 3.30 14.0 39 35 0.01

74-93 1.5 0.05 0.01 0.40 0.40 0.10 0.10 1.00 2.20 3.20 3.10 15.1 32 31 0.01
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Proposed by: C. Changprai-1967
Revised by:    1. P. Hemsrichart, 1988
                            B. Boonsompopphan,
                        2. A. Suchinai,
                            S. Sukchan, 2004

RENU SERIES Field Symbol: Rn

Distribution: Occupies small extent in Northeast plateau.

Setting: Renu soils are formed from wash deposit from sandstone and occur on the lower parts of
peneplain. Relief is nearly level to undulating which slopes range from 1 to 4 percent.
Elevation is variable, but in the Northeast varies from 130 to 180 m above sea level. The
climate is Tropical Savanna (Köppen 'AW'). Average annual precipitation varies from 1,100
to 2,200 mm. Mean annual temperature is from 26 to 28oC.

Drainage Permeability and Runoff: Somewhat poorly drained soils. Permeability is moderate.
Runoff is moderate to slow.

Vegetation and Land Use: mainly used for transplanted rice in the wet season and some parts
cleared for upland crop such as kenaf, bean, sweet potatoes and corn after rice harvesting.

Characteristic Profile Features: The Renu series is a member of the fine-loamy, mixed, semiactive
isohyperthermic (Aeric) Plinthic Paleaquults. They are deep soils and are characterized by a
brown, grayish brown or dark grayish brown sandy loam or loamy sand A horizon overlying
light brown or pinkish gray sandy clay loam B horizon which in turn overlies a light gray clay
loam or clay lower B and C horizon. Common to many fine strong brown and/or yellowish
brown mottles occur at the surface and yellowish red or red (plinthite) in the subsoil.
Reaction is medium acid over strongly acid to very strongly acid.

Typifying Pedon: Profile code no. is NE-N-19/58 (moist colors unless otherwise stated).

Location: south of Ban Nong Kung Kao about 2 km west of high way, Amphoe Phu Khieo Changwat
Chaiyaphum.

Sheet Name: Ban Phu Din Sheet No.: 5441 III
Coordinate: 007984 Elevation: 238 m
Relief: level Slope:: <1%
Physiography: lower part of peneplain
Parent material: washed deposit from sandstone
Drainage: somewhat poorly drained Permeability: moderate
Runoff: slow Ground water depth: 1.5 m
Flooding depth: up to 30 cm Duration: 3-4 month Frequency: every year
Annual rainfall: 1,141.3 mm Mean temp: 27.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted rice
Other:
Described by: A Suchinai Date: 22 July, 1981
Revised by:

Horizon Depth (cm) Description

Ap 0-11 Gray (5YR6/1) sandy loam; common medium distinct reddish yellow
(7.5YR6/8) and common fine distinct yellowish red (5YR5/8) mottles;
weak fine and medium subangular blocky structure; very friable,
nonsticky, nonplastic; many very fine and common fine roots; light
reddish brown (5YR6/4) sand coating on ped faces; very strongly acid
(field pH 5.0); abrupt, smooth boundary.
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A 11-24 Light reddish brown (5YR6/3) sandy loam; many fine distinct strong
brown (7.5YR5/8) and common fine distinct yellowish red (5YR5/8)
mottles; moderate fine and medium subangular blocky structure; very
friable, slightly sticky, slightly plastic; common very fine roots; very
strongly acid (field pH 5.0); clear, smooth boundary.

Bt1 24-36 Light brown (7.5YR6/4) sandy clay loam; common medium distinct
yellowish red (5YR5/8) and many medium distinct strong brown
(7.5YR5/8) mottles; moderate fine and medium subangular blocky
structure; friable, slightly sticky, slightly plastic; patchy thin cutan in
pores; few very fine roots; very strongly acid (field pH 5.0); clear,
smooth boundary.

Bt2 36-79 Light reddish brown (5YR6/2) sandy clay loam; common medium
prominent red (2.5YR4/8) and common fine distinct yellowish red
(5YR5/8) mottles; moderate fine and medium subangular blocky
structure; friable, slightly sticky, plastic; patchy thin clay coating in
pores; very strongly acid (field pH 5.0); clear, smooth boundary.

Bt3 79-110 Pinkish gray (5YR6/2) clay loam; common medium prominent dark red
(2.5YR3/8) and common fine distinct strong brown (7.5YR5/8) mottles;
strong medium subangular blocky structure; firm, sticky, plastic; broken
moderately thick clay coating on ped faces and in pores; plinthite
consisted of 30% by volume; very strongly acid (field pH 4.5); clear,
smooth boundary.

Bt4 110-140 Pinkish gray (7.5YR6-7/2) clay loam; common coarse prominent red
(10R4/6), common medium distinct yellowish red (5YR5/8) mottles;
strong medium and coarse subangular blocky structure; firm, sticky,
plastic; continuous moderately thick clay coating on ped faces and
broken thick in pores; plinthite forming as a continuous phase within the
soil matrix; very strongly acid (field pH 5.0).

Type Location: The Renu series was named for Tambon Renu, Amphoe That Phanom, Changwat
Nakhon Phanom in which soils of this series were first described.

Range of Profile Features:

The thickness of the A horizon varies from 10 to 30 cm and has 7.5YR or 10YR hues, values of
3 to 6 and chromas of 2 to 4. Texture of loam may occur. Structure is weak fine to moderate
blocky. Field pH value is from 5.0 to 6.0.

The B horizon has 7.5YR or 10YR hues, values of 5 to 7 and chromas of 2 to 4, but the upper B
horizon mainly has chroma of 3 or 4. Structure is moderate medium and/or coarse blocky. Field
pH value is from 4.5 to 5.0.

The lower part of the B and the C horizon have 5YR or 7.5YR or 10YR hues, values of 6 to 7
and chroma of 1 for 5YR and 7.5YR hues and 2 or less for 10YR hue. Structure is massive to
weak coarse blocky. Common to many soft and hard iron concretions occur in the lower part of
the C horizon. Field pH value is from 4.5 to 5.5.

Similar Soil Series:
Roi Et series (Re): is somewhat poorly drained soils and occur on the lower topography. flooded

by impounded rain water for 3 to 4 months.
Tha Tum series (Tt): is poorly drained soils and occur on the lower topography and subject to

river water and rain water for 4 to 5 month each year.

Principal Associated Soils: These include the Khorat and Roi Et soils. The Khorat soils occupy on
the higher topography, whereas the Roi Et soils occupy on the lower topography.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-19/58

(oven  dry  basis) Soil  series : Renu  (Rn)

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

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

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

4/17630 0-11 Ap 45.3 52.2 2.5 0.0 0.1 3.7 22.5 19.0 sil sl 4.7 3.8 1.3 14

4/17631 11-24 A 41.9 49.4 8.7 0.0 0.1 5.5 19.6 16.7 sil-l sl 4.7 3.8 1.1 17

4/17632 24-36 Bt1 36.9 47.2 15.9 0.0 0.2 5.9 18.8 12.0 l scl 5.0 3.7 1.6 26

4/17633 36-79 Bt2 40.4 40.2 19.4 0.0 0.0 5.8 20.4 14.2 l scl 4.8 3.6 1.8 30

4/17634 79-110 Bt3 33.5 32.6 33.9 0.0 0.4 4.4 16.2 12.3 cl cl 5.2 3.5 1.6 59

4/17635 110-140 Bt4 34.9 40.8 24.3 0.0 1.1 5.7 14.7 13.4 l cl 5.4 3.5 1.9 31

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

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ 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 0.5 0.38 0.90 0.20 0.03 0.20 1.33 1.90 3.23 2.40 96.0 55 41 0.08

11-24 0.9 0.14 1.10 0.30 0.03 0.20 1.63 2.30 3.93 2.80 32.2 58 41 0.08

24-36 1.6 0.19 1.10 0.50 0.05 0.40 2.05 5.60 7.65 6.40 40.3 32 27 0.04

36-79 1.4 0.13 0.60 0.20 0.10 0.40 1.30 6.40 7.70 5.80 29.9 22 17 0.03

79-110 3.7 0.09 0.50 0.10 0.10 0.40 1.10 12.80 13.90 11.40 33.6 10 8 0.02

110-140 2.3 0.07 0.40 0.10 0.10 0.40 1.00 9.90 10.90 8.60 35.4 12 9 0.03
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Proposed by: D. Rattananupong, 1966
Revised by:   1. B. Boonsompopphan,
                           P. Hemsrichart, 1988
                      2.  K. Malairotsiri, 2004

SIKHIO SERIES Field Symbol: Si

Distribution: Moderate extent in the southern part of Northeast Plateau.

Setting: Sikhio soils are formed from washed deposit of calcareous sandstone and occur on middle
part of peneplain.Relief is undulating which range of slope is 2 to 5 percent. Elevation varies
from 230 to 280 m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average
annual precipitation is from 1,100 to 1,300 mm. Mean annual air temperature is from 26 to
28oC.

Drainage, Permeability and Runoff: Well drained soils; Permeability is moderate. Runoff is rapid.

Vegetation and Land Use: Mixed deciduous forest with dominant bamboo. Parts are cleared for
upland crops such as corn, cassava, castor bean and etc.

Characteristic Profile Features: The Sikhio series is a member of the fine-loamy, mixed,
isohyperthermic Typic Rhodustalfs. They are deep soils and are characterized by a dark
brown or dark reddish brown sandy loam A horizon overlying a dark reddish brown or dark
red sandy clay loam argillic B horizon. The iron-manganese concretion and secondary lime
concretion usually occur at some depth below 120 cm. Reaction is strongly acid to slightly
acid over slightly acid to moderately alkaline.

Typifying Pedon: Profile code no. is NE-S-28-FN-875-021 (moist colors unless otherwise stated).

Location: Ban Nong Takai, 700 m west of km 5.9 on Sikhio-Chaiyaphum road, Amphoe Sikhio
Changwat Nakhon Ratchasima.

Sheet Name: Ban Nong Bua Khok Sheet No.: 5339 I
Coordinate: 788/1652-3 Elevation: 270 m
Relief: gently undulating Slope:: 2-3%
Physiography: middle3 part of peneplain
Parent material: washed deposit from calcareous sandstone
Drainage: well drained Permeability: moderate
Runoff: rapid Ground water depth:
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,181.2 mm Mean temp: 26.2 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: bamboo and thorny shrubs
Other:
Described by: L. Moncharoen Date: October 1987
Revised by:

Horizon Depth (cm) Description

A 0-13 Dark brown (7.5YR3-4/2) sandy loam; weak medium and coarse
subangular blocky structure; friable, slightly sticky, slightly plastic; many
fine roots; slightly acid (field pH 6.5); gradual, smooth boundary.

Bt1 13-53 Dark red (2.5YR3/6) loam; weak coarse subangular blocky structure;
friable, slightly sticky, slightly plastic; patchy thin clay coating on ped
faces; common fine and coarse roots; strongly acid (field pH 5.5);
diffuse, smooth boundary.

Bt2 53-94 Dark red (2.5YR3/6) loam; weak coarse subangular blocky structure;
friable, sticky, plastic; patchy thin clay coating on ped faces; few
medium and coarse roots; strongly acid (field pH 5.5); diffuse, smooth
boundary.
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Bt3 94-125 Dark reddish brown (2.5YR3/4) loam; moderate medium and coarse
subangular blocky structure; friable, sticky, plastic; continuous thin clay
coating on ped faces; common medium and coarse roots; slightly acid
(field pH 6.5); diffuse, smooth boundary.

Bt4 125-185/190 Dark reddish brown (2.5YR3/4) loam; moderate coarse subangular
blocky structure; friable, sticky, plastic; continuous thin clay coating on
ped faces; common medium and coarse roots; many termite holes;
neutral (field pH  7.0); clear, wavy boundary.

BCcn 185/190-210 Dark reddish brown (2.5YR3/4) gravelly loam; weak fine subangular
blocky structure; friable, sticky, plastic; strongly effervescent; gravels
composed of ironstone and quartz; mildly alkaline (field pH 7.5).

Remark : Layer of calcareous sandstone bed rock occurs below 210 cm from the soil surface.
               Pedon no. S82FN-875-021 from Benmark Soils of Thailand.

Range of Profile Features: The thickness of A horizon varies from 10 to 25 cm and has 7.5YR or
5YR hues, values of 3 or 4 and chromas of 2 to 4. Structure is weak to moderate medium and
coarse blocky. The pH values vary from 5.5 to 6.5.

The Bt horizon has 2.5YR or redder hues values, of 3 or less and chromas of 3 to 6. Textures of
sandy clay or clay with discernable sand fraction, occasionally, occur in the deeper B horizon.
Structure is moderate medium and/or coarse blocky. The pH values vary from 6.5 to 8.0. The
calcareous sandstone served as a lithological discontinuity varies in depth, from 1.5 to 2.5 m.

Similar Soil Series:
Warin series (Wn): has lower pH value in the subsoil.
Sung Noen series (Sn): has lower pH value in the subsoil and less sand fraction.
Chatturat series (Ct): has heavier texture and moderately deep soils and are derived from

calcareous siltstone and shale.

Principal Associated Soils: These include Warin, Sung Noen, Chatturat and Yasothon series.



86

ANALYSIS  RESULTS Profile  code  no.:S-82-FN-875-021

(oven  dry  basis) Soil  series : Sikhio (Si)

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

0-13 A 58.0 33.1 8.9 sl sl 5.9 4.8 0.6 2.0 74

13-53 Bt1 46.5 33.2 20.3 l l 5.3 3.9 0.6 2.0 45

53-94 Bt2 45.1 33.4 21.5 l l 6.1 4.8 0.7 2.0 45

94-125 Bt3 44.5 35.8 19.7 l l 5.5 5.0 0.6 2.0 43

125-185/191 Bt4 38.8 36.8 24.4 l l 6.7 6.4 0.9 3.0 80

185/190-210 BCcm 43.6 42.0 14.4 l gl 7.8 6.8 0.9 15.0 105

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)/ 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

0-13 0.60 3.75 0.74 0.21 0.50 4.75 3.80 8.55 5.13 57.6 93 56 0.20

13-53 0.55 3.32 0.69 0.15 0.08 4.24 6.15 10.39 6.48 31.9 56 41 0.11

53-94 0.38 5.83 0.83 0.15 0.06 6.87 2.31 9.18 6.44 30.0 100 75 0.10

94-125 0.34 5.86 0.84 0.15 0.08 6.93 4.22 11.15 6.82 34.6 100 62 0.09

25-185/191 0.32 8.85 0.97 0.23 0.08 10.13 3.70 13.83 8.01 32.8 100 73 0.20

85/190-210 0.33 23.42 1.27 0.31 0.13 25.13 0.78 25.91 9.15 63.5 100 97 0.29
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Proposed by: F.R. Moormann et al-1962
Revised by:  1. B. Boonsompopphan,
                          P. Hemsrichart, 1988
                      2. A. Suchinai,
                          S. Sukchan, 2004

SAKON SERIES        Field Symbol: Sk

Distribution: Occupies small extent in Northeast Plateau.

Setting: Sakon soils are formed from washed deposit over siltstone and/or shale and occur on the
wash surface. Relief is level to nearly level. Slope is 1 percent or less. Elevation is from 150
m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation varies from 1,300 to 2,000 mm. Mean annual air temperature is from 26 to
28oC.

Drainage, Permeability and Runoff: Somewhat poorly drained. Permeability is slow in order that
sheet of laterite impedes water penetration. Surface runoff is slow. Ground water table falls
below 2 meters during the peak of the dry period.

Vegetation and Land Use: Mainly low open dipterocarp forest and used for constructing material.

Characteristic Profile Feature: The  Sakon series is a member of the loamy-skeletal over fragmental
mixed, subactive, isohyperthermic, Petroferric Haplustults. They are shallow soil to sheet of
laterite layer and are  characterized by a very dark gray or very dark brown loam or sandy
loam (gravelly) A horizon overlying a brown or strong brown gravelly loam or clay loam
argillic B horizon which in turn overlies a sheet of laterite layer. The sheet of laterite layer
occurs within 50 cm of the surface. Reaction is medium acid to slightly acid over strongly
acid to very strongly acid.

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

Location: 1 km north of Ban Don Noi, Amphoe Mueang Changwat Sakon Nakhon.
Sheet Name: Amphoe Na Wa Sheet No.: 5843 IV
Coordinate: 095104 Elevation: 150 m
Relief: nearly level Slope:: <1%
Physiography: wash surfaces
Parent material: washed deposit over siltstone and/or shale
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: <2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,587 mm Mean temp: 26.1 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: open dipterocarp forest
Other:
Described by: C. Changprai et. al. Date: 30 April 1971
Revised by:

Horizon Depth (cm) Description

A 0-10 Very dark brown (10YR 2/2) very gravelly loam; friable, slightly sticky,
slightly plastic; many medium and coarse interstitial pores; coarse
fraction consists of about 80% ironstone gravels; many fine, common
medium and few coarse roots; slightly acid (field pH 6.5); clear, smooth
boundary.

Bt 10-33 Dark brown to brown (7.5YR 4/4) very gravelly clay loam; sticky, plastic;
moderately thick clay coating around the gravels and ped faces; coarse
fraction consists of about 80% ironstone gravels; many medium and
coarse interstitial pores; common fine and few medium roots; strongly
acid (field pH 5.5); clear, smooth boundary.
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C 33-40 Sheet of laterite with multicolored colors which are in shades of reddish,
brownish grayish and whitish colors; strongly acid (field pH 5.0).

Range of Profile Features:

The thickness of A horizon varies from 10 to 15 cm and has 10YR or 7.5YR hues, values of 2 to
4 and chromas of 1 to 4. Structure is weak to moderate fine and medium blocky. Field pH
values are from 5.5 to 7.0.

The B horizon occur as thin layer underlain by the layer of sheet of laterite and has 7.5YR or
5YR hues, values of 4 or 5 and chromas of 4 to 6 in 7.5YR and of 3 or 4 in 5YR. Structure is
weak to moderate fine and medium blocky. Field pH values are from 4.5 to 5.5.

The C horizon is a layer of sheet of laterite and occur at variable depth, but within 50 cm of the
surface. In place, it exposes at the surface.

The Sakon soils may have a layer of the paler color just above the sheet of laterite.

Similar Soil Series:
Phon Phisai series (Pp): (Oxyaquic Plinthic) Paleustults that contain loose laterite (ironstone

gravels).
On series (On): Aeric (Plinthic) Epiaquults, and are used for rice cultivation.
Phen series (Pn): Aeric Plinthic that contain loose laterite (ironstone gravels) and are used for

rice cultivation.
Pla Pak series: They are Plinthaquic Paleustults.

Principal Associated Soils: These include Phon Phisai, On, Phen, Khorat and Roi Et soils.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-28/28

(oven  dry  basis) Soil  series : Sakhon (Sk)

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-242 0-10 A 47.5 41.5 11.0 l vgl 5.9 5.1 1.2 3.8 155

P-243 10-33 Bt 37.0 42.5 20.5 l vgcl 5.6 4.3 0.3 5.5 64

33-40+ c -

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

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

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

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

0-10 5.2 4.68 7.80 2.50 0.40 0.20 10.90 14.30 25.20 23.50 213.6 46 43 0.08

10-33 3.8 1.00 2.90 1.60 0.20 0.10 4.80 9.80 14.60 13.00 63.4 37 33 0.01

33-40+
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Proposed by: C. Changprai - 1971
Revised by:    1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2. K. Malairotsiri, 2004

SA KAEO SERIES  Field Symbol: Ska

Distribution: Small extent in the southern part of Northeast Plateau.

Setting:  Sa Kaeo soils are formed from washed deposit over shale, siltstone and/or sandstone and
occur on upper part of peneplain.Relief is undulating which slopes range from 2 to 6 percent.
Elevation is from 150 to 250 m above sea level. The climate is Tropical Savanna (Köppen
'Aw'). Average annual precipitation is from 1,100 to 2,200 mm. Mean annual air temperature
varies from 26 to 28oC.

Drainage, Permeability and Runoff: Well drained soils. Permeability is moderate. Runoff is medium.

Vegetation and Land Use: Mixed deciduous and dipterocarp forest. Parts are cleared for upland
crops such  as corn, water, melon, caster bean, cassava and kenaf,

Characteristic Profile Features: The Sa Kaeo series is a member of the loamy-skeletal,
kaolinitic,isohyperthermic Typic (Plinthic) Paleustalfs. They are shallow soils to iron stone
nodules layer and characterized by  a dark brown or brown,sandy loam (or gravelly) A
horizon overlying a strong brown,reddish yellow or yellowish red very gravelly sandy clay
loam argillic B horizon which in turn overlies a light gray or light brownish gray clay (or
gravelly) C horizon reddish yellow ,yellowish red and red mottles (plinthite) occur in the
subsoil usually with 150 cm of the soil surface. The loose or semi-consolidated ironstone
layer formed as continuous phase, thicker than 20 cm up to 80 cm, occurs within 50 cm of
the soil surface. Reaction is medium acid over  strongly acid  to very strongly acid .

Typifying Pedon: Profile code no.: SE-12/41

Location: Ban Huai Chot, Tambon Watthana Nakhon, Amphoe Watthana Nakhon Changwat Sa
Kaeo .

Sheet Name: Amphoe Sa Kaeo Sheet No.: 5436 IV
Coordinate: 012244 Elevation: 172 m
Relief: gently undulating Slope:: 3-5%
Physiography: upper part of peneplain
Parent material: washed deposit over shale, siltstone and/or sandstone
Drainage: moderately well drained Permeability: moderate over slow
Runoff: medium Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 2,009 mm Mean temp: 27.9 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: dipterocarp and mixed deciduous forests.
Described by: S. Imsamut Date: 29 October 1998

Horizon Depth (cm) Description

A 0-7 Brown to dark brown (7.5YR4/4) sandy loam; moderate medium
subangular blocky structure; very friable, nonsticky, nonplastic; many
fine roots; few fine and medium ironstones; medium acid (field pH 6.0);
clear, smooth boundary.

BA 7-32 Strong brown (7.5YR5/8) sandy loam; moderate medium subangular
blocky structure; friable, slightly sticky, nonplastic; many fine and
common medium roots; common fine and few medium ironstones;
medium acid (field pH 6.0); gradual, smooth boundary.

Btc1 32-75 Yellowish red (5YR5/8) very gravelly sandy clay loam; friable, slightly
sticky, nonplastic; many fine and common medium roots; many medium
and few fine ironstones; strongly acid, (field pH 5.5); gradual, smooth
boundary.



91

Btc2 75-120 Yellowish red (5YR5/8) very gravelly sandy clay loam; strong medium
subangular blocky structure; 80% ironstones; very strongly acid (field
pH 5.0); gradual, smooth boundary.

Btc3 120-150 Reddish yellow (7.5YR6/6) and red (2.5YR4/8) very gravelly sandy
loam; moderate medium subangular blocky structure; friable, slightly
sticky, slightly plastic; patchy thin clay bridge holding sand grains
together; 80% ironstones and few fine and medium quartz fragments;
very strongly acid (field pH 5.0); clear, smooth boundary.

2Bt1 150-170 Light gray (10YR7/1) gravelly clay; many coarse prominent red
(10R4/8) mottles; strong coarse subangular blocky structure; very firm,
very sticky, plastic; broken moderately thick clay coating on ped faces;
80% ironstones and 20% quartz fragments; very strongly acid (field pH
5.0).

2Bt2 170-180 Light gray (10YR7/1) clay; many coarse distinct reddish yellow
(7.5YR6/6) and few fine yellowish red (5YR5/8) mottles; strong coarse
subangular blocky structure; very firm, very sticky, plastic; broken
moderately thick clay coating on ped faces; few ironstone and quartz
fragments; very strongly acid (field pH 5.0).

Type Location: The pedon  were   initiated and  first described  at Ban  Huai Chot, Tambon Watthana
Nakhon, Amphoe Watthana  Nakhon  Changwat Sa Kaeo

Range of Profile Features:

The thickness of an A or Ap horizon vary from 5 to 25 cm and has 7.5YR or 10 YR hues, values
of 3 to 6 and chroma of 2 to 4 Texture of loamy sand may occur. Structure is moderate fine
and/or medium blocky or granular structure. Field pH values vary from 5.0 to 6.5

The B horizon has 7.5YR or 5YR hues,but redder hues may occur.value of 4 to 6 and chroma of
6 to8 .Texture of very gravelly clay loam may occur Structure is moderate fine and/or medium
blocky ,field pH values vary from 5.0 to 6.0

The C horizon has 10YR,7.5YR hues, values of 6 to7 and chroma of 2 or less. Common to
many plinthite occur in this horizon.Field pH values range from 5.0 to 6.0

Similar Soil Series:
Phon Phisai (Pp): is a member of clayey-skeletal particle size class and is Paleustults.

Principal Associated Soils: these include Phon Phisai,Phen and Roi-Et series.
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ANALYSIS  RESULTS Profile  code  no.:SE-12/41

(oven  dry  basis) Soil  series : Sa Kaeo  (Ska)

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

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

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

PG 1566 0-7 A 76.8 19.4 3.8 ls sl 6.6 4.4 1.4 12

PG 1567 7-32 BA 74.4 20.8 4.8 ls-sl sl 5.8 5.1 1.2 14

PG 1568 32-75 Btc1 60.3 20.4 19.3 sl vg.scl 5.7 4.0 0.8 20

PG 1569 75-120 Btc2 59.6 22.6 17.8 sl vg.scl 6.5 4.1 1.0 24

PG 1570 120-150 Btc3 51.0 25.2 2.3.8 scl vg.scl 6.1 4.0 1.2 24

PG 1571 150-170 C1 32.3 20.9 46.8 c g.c 5.7 3.4 1.2 24

PG 1572 170-180 C2 29.5 26.2 44.3 c c 5.5 3.5 1.0 29

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

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

0-7 0.3 0.78 1.10 0.30 0.10 0.20 1.70 2.20 3.90 2.50 65.8 68 44 0.04

7-32 0.9 0.41 0.80 0.10 0.05 0.20 1.15 1.60 2.75 1.90 39.6 61 42 0.02

32-75 1.3 0.16 1.20 0.70 0.05 0.20 2.15 3.90 6.05 4.10 21.2 52 36 0.02

75-120 2.3 0.24 0.70 1.00 0.10 2.00 3.80 6.20 10.00 5.90 33.1 64 38 0.01

120-150 2.8 0.14 0.80 1.20 0.10 0.70 2.80 6.20 9.00 5.90 24.8 47 31 0.02

150-170 3.1 0.12 1.40 4.60 0.06 1.40 7.46 9.70 17.16 1.10 28.0 57 43 0.07

170-180 3.3 0.08 1.90 7.00 0.10 1.30 10.30 7.90 18.20 14.70 33.2 70 57 0.13
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Proposed by: C. Changprai - 1971
Revised by:   1. B. Boonsompopphan,
                           P. Hemsrichart, 1988
                       2. S. Sukchan,
                           A. Suchinai, 2004

SUNG NOEN SERIES Field Symbol: Sn

Distribution: Small extent in the southern part of Northeast Plateau.

Setting: Sung Noen soils are formed from washed deposit over siltstone and/or shale  and occur on
the erosion surface. Relief is nearly level to undulating which range of slope is 1 to 4 percent.
Elevation varies from 200 to 240 m above sea level. The climate is Tropical savanna
(Köppen 'Aw'). Average annual precipitation is from 1,100 to 1,300 mm. Mean annual air
temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Well drained soils. Permeability is moderate. Runoff is medium.

Vegetation and Land Use: Mixed deciduous and dipterocarp forest. Parts are cleared for upland
crops such as corn, water, melon, caster bean, cassava and kenaf,

Characteristic Profile Features: The Sung Noen series is a member of fine, mixed, semiactive,
isohyperthermic Typic Paleustults. They are deep soils and are characterized by a dark
grayish brown or grayish brown silt loam or loam A horizon overlying a reddish brown or
yellowish red silty clay loam or clay loam over silty clay or clay argillic B horizon. Reaction is
strongly acid to slightly acid over very strongly acid.

Typifying Pedon: Profile code no. is NE-S-20/44 (moist colors unless otherwise, stated).

Location: 3 km east of Ban Klang Yai, Amphoe Sung Noen Changwat Nakhon Ratchasima.
Sheet Name: Amphoe Sung Noen Sheet No.: 5338-I
Coordinate: 816/1643-4 Elevation: 200-240 m
Relief: gently undulating Slope:: 4%
Physiography: erosion surface
Parent material: washed deposit over siltstone and/or shale
Drainage: well drained Permeability: moderate
Runoff: medium Ground water depth:
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,181.2 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: vegetation or land use: mixed deciduous and dipterocarp

forests; parts are cleared for upland crops such as corn, cassava and kenaf
Other:
Described by: C. Changprai et. al. Date: 28 June 1971
Revised by:

Horizon Depth(cm) Description

Ap 0-3/4 Dark grayish brown  (10 YR 4/2) silt loam to silty clay loam; moderate
medium sub angular blocky structure; slightly firm, slightly sticky, plastic;
common fine and very fine interstitial pores and few fine tubular pores;
common fine animal holes; some of them filled with earth worm casts;
many fine and very fine roots; slightly acid (field pH 6.5); clear, smooth
boundary.

AB 3/4-11 Brown (7.5YR 5/2-3) silty clay loam,; moderate fine and medium
subangular blocky structure; slightly firm slightly sticky, plastic; many very
fine and fine interstitial pores and few fine tubular pores; common fine
animal holes; many very fine and fine, common medium and few large
roots; strongly acid (field pH 5.5); gradual, smooth boundary.
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Bt1 11-23 Yellowish red (5YR 4/6) silty clay loam to clay loam; strong medium
subangular blocky breaking to strong fine subangular blocky structure;
friable, sticky, plastic; patchy moderately thick clay coating on large ped
faces and broken moderately thick on small ped faces; many very fine
and fine interstitial pores, common fine tubular pores and few fine
vesicular pores; common fine animal holes; common fine, medium and
large roots; very strongly acid; (field .pH 5.0); gradual, smooth boundary.

Bt2 23-42 Yellowish red (5YR 4/8) silty clay to clay; strong medium subangular
blocky breaking to strong fine subangular blocky structure; firm, sticky,
plastic; broken  moderately thick clay coating on ped faces and some
continuous clay coating on ped faces in places; few fine hard rounded
iron concretions; common very fine and few medium interstitial pores,
few medium tubular pores; few fine and medium animal holes; common
fine, few medium and large roots, very strongly acid (field pH 5.0);
gradual, smooth boundary.

Bt3 42-85 Yellowish red (5YR 4/8) and red (2.5YR 4/6) clay; moderate medium
subangular blocky breaking to strong fine angular blocky structure;
friable, sticky, plastic; few fine gray spots; broken moderately thick clay
coating on ped faces and in places continuous clay coating on ped faces;
few fine hard, rounded concretions; common fine and few fine roots;
many very fine interstitial pores and common fine tubular pores; very
strongly acid; (field pH 4.5); gradual, smooth boundary.

Bt4 85-150+ Yellowish red (5YR 4/8) clay loam to clay with many fine light gray (10YR
7/2) spots; weak coarse subangular blocky breaking to moderate
medium subangular blocky structure; firm, slightly sticky, plastic; patchy
moderately thick clay coating on ped faces; many very fine and common
fine interstitial pores, common fine tubular pores; few fine hard
subrounded iron-manganese nodules; few fine roots; very strongly acid;
(field pH 4.5).

Cr 150-200 Weathering silt stone

Type Location: Sung Noen soils  named for Amphoe Sung Noen Changwat Nakhon Ratchasima
which a profile were first described.

Range of Profile Features:

The thickness of an A horizon varies from 10 to 25 and has 10YR or 7.5YR hues, values of 3 to
5 and chromas of 2 to 4. Texture of sandy loam or silty clay loam may occur. Structure is weak
moderate fine and medium blocky. The pH values vary from 5.5 to 7.0.

The argillic B horizon has 5YR or 2.5YR hues, values of 4 to 6 and chromas of 4 to 8. Structure
is moderate and/or strong medium and coarse blocky. The pH values vary from 4.5 to 5.0. Few
to common gray spots usually occur in the deeper subsoils.

The C horizon normally occur at some depth below 1.5 m.

Similar Soil Series:
Sikhio series (Si): pH values increase with depth up to 7.0 or 8.0 and particle size class is fine-

loamy.
Warin series (Wn): has higher sand fraction and is fine-loamy particle size class.

Principal Associated Soils: These include Warin, Sikhio, Khorat and Chatturat series.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-20/44

(oven  dry  basis) Soil  series : Sung Noen (Sn)

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

0-3/4 Ap 22.5 57.0 20.5 sil sil 5.4 4.7 0.0 31.4 228

3/4-11 AB 20.5 54.0 25.5 sil sicl 5.3 4.2 0.0 22.1 190

11-23 Bt1 20.0 48.5 31.5 sicl sicl 4.4 3.8 0.0 4.5 216

23-42 Bt2 14.0 39.0 47.0 c sic-c 4.4 3.8 - 5.6 239

42-85 Bt3 14.5 33.0 52.2 c c 4.4 3.7 - 8.3 242

85-150 Bt4 12.5 30.5 57.0 c c 4.8 4.0 0.2 6.1 231

150-200 Cr 15.0 41.5 43.3 sicl - 4.5 3.7 - 3.9 158

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

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

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

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

0-3/4 2.3 1.48 3.90 2.50 0.80 0.30 7.50 7.60 15.10 11.30 55.1 66 50 0.05

3/4-11 2.3 1.04 2.10 1.80 0.50 0.20 4.60 9.30 13.90 10.70 42.0 43 33 0.02

11-23 4.1 0.64 0.90 2.10 0.55 0.20 3.75 10.50 14.25 11.90 37.8 32 26 0.01

23-42 0.7 0.36 0.60 1.90 0.60 0.30 3.40 14.20 17.60 15.80 33.6 22 19 0.01

42-85 7.7 0.34 0.70 1.50 0.70 0.30 3.20 16.20 19.40 17.40 33.1 18 16 0.01

85-150 7.7 0.20 0.70 1.00 0.65 0.30 2.65 18.40 21.05 18.90 33.2 14 13 0.01

150-200 0.7 0.20 1.50 0.80 0.40 0.40 3.10 14.20 17.30 14.20 32.6 22 18 0.01



96

Proposed by: C. Changprai - 1967
Revised by:    1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2. S. Sukchan, 2004

SI SONGKHRAM SERIES Field Symbol: Ss

Distribution: Occupies small extent in Northeast Thailand, particularly in the northern part.

Setting: Si Songkhram soils are formed from alluvium (recent) and occur on river basin. Relief is level
to nearly level which slopes are 1 percent or less. Elevation ranges from 100 to 130 m above
sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual precipitation
varies from 1,300 to 2,200 mm. Mean annual air temperature is from 26 to 28oC.

Drainage, Permeability and Runoff: Poorly drained soils. Permeability and runoff are slow. They are
flooded by river water up to 1 to 2 m deep for 2 to 3 months. Ground water table is below 2
meters during the peak of the dry period.

Vegetation and Land Use: Natural grass land and some scattered shrub and bamboo; Parts are
cleared for broadcasted rice.

Characteristic of Profile Features: The Si Songkhram series is a member of the fine, mixed,
subactive, isohyperthermic ,Ustic Endoaquerts. They are deep soils and are characterized
by a dark grayish brown or very dark grayish brown silty clay loam or clay loam grading to
silty clay or clay A horizon overlying a grayish brown or brown silty clay or clay cambic B
horizon. Mottles are strong brown or yellowish brown at the surface layer and yellowish red
and red (plinthite) in the subsoil. Distinct slickensides and pressure faces occur in the
cambic B horizon. Reaction is medium acid to strongly acid over strongly acid.

Typifying Pedon: Profile code no  is NE-N-29/18 (moist colors unless otherwise stated).

Location: southwest of Ban Tha Bo, Amphoe Si Songkhram Changwat Nakhon Phanom.
Sheet Name: Ban Kha Sheet No.: 5844 III
Coordinate: 171522 Elevation: 100-130 m
Relief: level to nearly level Slope:: 0-1%
Physiography: flood plain (back swamp)
Parent material: recent alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: - Duration: 2-3 month Frequency: every year
Annual rainfall: 2,163 mm Mean temp: 25.9 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: natural grass land and some scattered shrubs and bamboo.
Parts are cleared for broadcasting rice
Other:
Described by: C. Changprai et. al. Date: 22 Feb. 1969
Revised by:

Horizon Depth (cm) Description

A1 0-4 Very dark grayish brown (10YR 3/2) silty clay loam; common fine
prominent strong brown (7.5YR 5/8) mottles; moderate medium
subangular blocky structure; very hard, firm, slightly sticky, slightly plastic;
many fine and common medium roots; strongly acid (field pH 5.5); clear,
smooth boundary.

A2 4-13 Dark gray (5YR 4/1) silty clay; common fine prominent strong brown
(7.5YR 5/8) mottles; moderate coarse subangular blocky structure;
extremely hard, very firm, sticky, plastic; common fine interstitial pores;
common fine roots; strongly acid (field pH 5.5); gradual, smooth
boundary.
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Bw1 13-50 Grayish brown (10YR 5/2) silty clay; many fine prominent yellowish red
(5YR 4/8) mottles; strong medium subangular blocky structure; extremely
hard, very firm, sticky, plastic; common fine roots; common shifting silt
coating on cracking faces; very strongly acid (field pH 5.0); gradual,
smooth boundary.

Bw2 50-80 Grayish brown (10YR 5/2) clay; common fine and medium prominent red
(2.5YR 4/8) and common prominent yellowish red (5YR 4/8) mottles;
strong fine and medium subangular blocky structure; hard, firm, sticky,
plastic; few fine roots; few spots of shifting silt coating on crack faces;
very strongly acid (field pH 5.0); gradual, smooth boundary.

Bw3 80-140 Grayish brown (10YR 5/2) clay; many medium prominent red (10YR 4/8)
and common fine distinct yellowish brown (10YR 5/8) mottles; strong
medium and coarse subangular blocky structure; hard, firm, sticky,
plastic; few soft and hard iron concretions; very strongly acid (field pH
5.0); gradual, smooth boundary.

Bw4 140-180 Brown (10YR 5/3) silty clay; many medium prominent red (2.5YR 4/8)
and common fine yellowish brown (10YR 5/8) mottles; hard, firm, sticky,
plastic; few soft and hard iron concretions; very strongly acid (field pH
5.0).

Type Location: The Si Songkhram series was named for Amphoe Si Songkhram, Changwat Nakhon
Phanom, in which soils of this series were first described at approximately 2.5 km southwest
of the Amphoe Office; 104o 13' 30" E longitude and 17o 33' 20" N latitude.

Range of Profile Features:

The thickness of the A horizon varies from 10 to 30 cm and has 10YR or 7.5YR hues, values of
2 to 5 and chromas of 1 to 3. Texture of sandy clay or silty clay may occur. Structure is weak to
moderate medium and/or coarse blocky. Field pH value is from 4.5 to 6.0.

The cambic B horizon has 10YR or 7.5YR hue, values of 4 to 5 and chromas of 2 or less.
Structure is moderate to strong medium and/or coarse blocky. This horizon cracks widely and
contains slickenside. Field pH value is from 4.5 to 5.5.

Similar Soil Series:
Ratchaburi series (Rb):  pH value of the subsoil is from 6.5 to 7.5.
Phimai series (Pm): has grayer color in the subsoil and very fine family.

Principal Associated Soils: These include Chunsaeng, Ratchaburi and Saraburi.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-29/18

(oven  dry  basis) Soil  series : Si Songkhram (Ss)

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

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

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

0-4 A 2.6 40.6 56.8 sic sic 5.1 3.9 0.5 10.8 140

4-13 E 2.6 40.6 56.8 sic sic 5.1 3.9 0.5 10.8 140

13-50 Bw1 4.3 43.5 52.2 sic sic 5.5 3.7 0.5 4.8 61

50-80 Bw2 4.6 39.3 56.1 c c 5.4 3.7 0.6 5.9 58

80-140 Bw3 3.9 33.5 62.2 c c 5.4 3.7 0.2 5.6 43

140-180 Bw4 6.1 46.8 47.1 sic sic 5.3 3.6 0.5 8.0 46

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

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

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

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

0-4 2.4 2.18 4.70 1.90 0.40 0.40 7.40 17.20 24.60 20.40 35.9 36 30 0.02

4-13 2.4 2.18 4.70 1.90 0.40 0.40 7.40 17.20 24.60 20.40 35.9 36 30 0.02

13-50 2.2 1.01 3.60 1.50 0.20 0.40 5.70 12.30 18.00 12.40 23.8 46 32 0.01

50-80 5.3 0.42 2.10 0.90 0.10 0.40 3.50 13.90 17.40 12.50 22.3 28 20 0.01

80-140 4.0 0.42 1.80 0.70 0.10 0.30 2.90 14.20 17.10 12.80 20.4 23 17 0.01

140-180 4.0 0.13 2.10 0.80 0.10 0.30 3.30 14.10 17.40 14.30 30.4 23 19 0.01
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Proposed by: F.R. Moormann, et al-1963
Revised by:  1. P. Hemsrichart, 1988
                          B. Boonsompopphan,
                      2. S. Sukchan,
                             K. Malairotsiri, 2004

SI THON SERIES Field Symbol: St

Distribution: Occupies small extent in the Northeast Thailand.

Setting: Si Thon soils are formed from alluvium and occur on the valley flats of streams. Relief is level
to nearly level which range of slope is less than 2 percent. Elevation above sea level is from
140 m up to 160 m. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation is from 1,100 to 1,500 mm. Mean annual air temperature is around 26 to 30oC.

Drainage, Permeability and Runoff: Somewhat poorly drained soils. Permeability is moderate.
Surface runoff is slow. Soils of this series are flooded by overflow stream water and by
impounded rain water  up to 50 cm deep. Ground water table  during the peak of the dry
season is at some depth below 2 m of the surface.

Vegetation and Land Use: Used for transplanted rice in the wet season and for some upland crops
and vegetables in the dry season.

Characteristic Profile Features: The Si Thon series is a member of the coarse-loamy, mixed, non
acid, isohyperthermic, Fluvaquentic Endoaquepts. They are deep and stratified soils which
are characterized by a dark brown, brown, pale brown or light brown sandy loam or loamy
sand A horizon overlying a pinkish gray or grayish brown stratified clayey and sandy
materials of the cambic B and C horizons. These soils are mottled throughout the profile
with colors of yellowish red, brownish and/or yellowish and some dark brown mottles.
Reaction is strongly acid to medium acid over medium acid to slightly acid.

Typifying Pedon: . Profile code no. is NE-N-32/15 (moist color unless otherwise stated).

Location: Pilot farm project Huai Si Thon, Amphoe Mueang Changwat Kalasin.
Sheet Name: Changwat Kalasin Sheet No.: 5741 IV
Coordinate: Elevation: 140-160 m
Relief: level to nearly level Slope:: <2%
Physiography: lower part (depression) of peneplain
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: slow
Runoff: slow Ground water depth: >2 m
Flooding depth: 50 cm Duration: - Frequency: -
Annual rainfall: 1,415 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted rice, some upland crops & vegetables in the dry

season
Described by: C. Manotham N. Sanmongkol Date: 25 December 1969

Horizon Depth (cm) Description

Ap 0-14 Pale brown (10YR 6/3) fine sandy loam; common fine, medium and few
coarse reddish yellow (7.5YR 6/8) mottled; moderate fine and medium
subangular blocky structures; friable, slightly sticky, nonplastic; many fine
interstitial and few medium tubular pores; many fine roots; strongly acid
(field pH 5.5); clear, smooth boundary.

AB 14-27 Brown (10YR 5/3) silty loam; many fine dark yellowish brown (10YR 4/4)
mottled; moderate fine and medium subangular blocky structures; friable,
nonsticky, nonplastic; many fine interstitial and tubular pores; many fine
roots; a thin layer of fine sand extend along horizon can be observed;
strongly acid (field pH 5.5) clear, smooth boundary.
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Bw1 27-47 Grayish brown (10YR 5/2) loam; many fine dark brown to brown (7.5YR
4/4) mottled; slightly strong fine and medium subangular blocky structure;
friable, nonsticky, slightly plastic; many fine interstitial and few medium
tubular pores; few fine roots; strongly acid (field pH 5.5); clear, smooth
boundary.

Bw2 47-60 Grayish brown (10YR 5/2) sandy loam, common fine dark brown to
brown (7.5YR 4/4) mottled; moderate fine and medium subangular
blocky structures; friable, slightly sticky, slightly plastic; many fine
interstitial, many medium and coarse tubular pores; thin clay film along
holes; few fine roots; medium acid (field pH 6.0); clear, smooth boundary.

C1 60-82 Very pale brown (10YR 7/4) sandy loam; common coarse yellowish
brown (10YR 5/8) mottled; weak fine and medium subangular blocky
structures; friable, slightly sticky, nonplastic; many fine interstitial pores;
common medium and coarse iron-manganese concretions; medium acid
(field pH 6.0); gradual, smooth boundary.

C2 82-100 Very pale brown (10YR 7/4) sandy loam; common fine and medium faint
yellowish brown (10YR 5/6) mottled; weak fine subangular blocky
structures; friable, nonsticky, nonplastic; many fine interstitial and tubular
pores; strongly acid (field pH 5.5).

Type Location: The Si Thon series was named for a stream in which soils of this series were first
described near by the Huai Si Thon Reservoir, Amphoe Mueang, Changwat Kalasin.

Range of Profile Features:

The thickness of A horizon varies from 10 to 30 cm and has 10YR or 7.5YR hues, values of 4 to
6 and chromas of 2 to 4. Textures of loam or silt loam may occur in places. Structure is weak to
moderate medium and/or coarse blocky. Field pH value is from 5.5 to 6.5.

The subsoil (Bw and C horizon) has 10YR or 7.5YR hues, values of 5 to 7 and chromas mainly
of 2 or less. Texture is variable due to the stratification, but usually consist of the layer of clayey
material alternating with sandy or loamy materials. Structure is moderate medium and/or coarse
blocky. Iron-manganese concretion may occur in the subsoil. Field pH value varies from 5.5 to
6.5.

Similar Soil Series:
Udon series (Ud): is a stratified soil, but contain high soluble salts and classified as Typic

Halaquepts.
Principal Associated soils: These include Roi Et, and Ubon soils.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-32/15

(oven  dry  basis) Soil  series : Si Thon (St)

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-157 0-14 Ap 51.0 30.0 19.0 sl sl 5.3 4.3 0.0 2.5 21

Pa-158 14-27 AB 28.5 54.5 17.0 sil sil 5.6 4.3 0.2 1.9 30

Pa-159 27-47 Bw1 36.0 44.0 20.0 lap lap 5.5 4.1 0.6 1.9 24

Pa-160 47-60 Bw2 56.5 30.0 13.5 sl sl 6.1 4.5 0.2 1.8 13

Pa-161 60-82 C1 66.0 21.5 12.5 sl sl 6.2 4.7 0.3 1.8 10

Pa-162 82-100 C2 68.0 22.0 10.0 sl sl 6.6 4.6 0.4 1.9 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)/ 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

0-14 0.8 0.29 1.30 0.30 0.10 0.20 1.90 2.30 4.20 2.80 14.7 68 45 0.02

14-27 0.6 0.17 3.00 0.30 0.10 0.20 3.60 2.20 5.80 4.70 27.6 77 62 0.02

27-47 0.8 0.18 3.20 0.30 0.10 0.20 3.80 3.00 6.80 5.50 27.5 69 56 0.02

47-60 1.1 0.04 1.40 0.10 0.10 0.20 1.80 0.80 2.60 2.10 15.6 86 69 0.02

60-82 1.0 0.02 0.90 0.10 0.10 0.20 1.30 0.10 1.40 1.50 12.0 87 93 0.02

82-100 0.1 0.02 0.50 0.10 0.03 0.20 0.83 0.20 1.03 0.60 6.0 100 81 0.03
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Proposed by: S. Kittiyarak - 1969
Revised by:    1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2. K. Malairotsiri, 2004

SURIN SERIES Fields Symbol: Su

Distribution: Occupies small extent in southern part of Northeast Plateau.

Setting: Surin soils are formed in residuum and local colluvium from basalt and occur on dissected
lava flow or erosion surface. Relief is undulating to rolling which slopes range from 2 to 8
percent. Elevation is from 140 to 300 m above sea level. The climate is Tropical Savanna
(Köppen 'Aw'). Average annual rainfall is from 1,100 to 1,500 mm. Mean annual air
temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Well drained soils. Permeability is moderate. Surface runoff is
medium to rapid.

Vegetation and Land Use: Mixed deciduous and dipterocarp forests. Parts are cleared for upland
crops such as corn, kenaf, papaya, castor bean, chili, banana and used for road-building
material (burrow pits).

Profile Characteristic Features: The Surin series is a member of the clayey-skeletal, kaolinitic,
isohyperthermic Typic Rhodustalfs. These soils are gravelly and moderately deep soils.
They are characterized by a dark brown of dark reddish brown loam or clay loam (gravelly)
A horizon overlying a dark reddish brown or dark red very gravelly clay loam or very gravelly
clay argillic B horizon which in turn overlies weathering zone and grades to bedrock at some
depth between 60 to 120 cm. Reaction is neutral to medium acid over strongly acid.

Typifying Pedon: Profile code no. is NE-S-20/79 (color are for moist soil unless otherwise stated).

Location: 3 km south east of Ban Khok Chaliang, Amphoe Khon Buri Changwat Nakhon
Ratchasima.

Sheet Name: Ban Sa Takhian Sheet No.: 5454 II
Coordinate: 209160 Elevation: 250 m
Relief: gently undulating to undulating Slope:: 4-6%
Physiography: residual mounds dissected lava flow upper part of basaltic terrain
Parent material: residuum and colluvium from basalt
Drainage: well drained Permeability: moderate
Runoff: medium to rapid Ground water depth:
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,070.5 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: dipterocarp and mixed deciduous forests
Other:
Described by: Adul & Chingchai Date: 6 Jan. 1972
Revised by:

Horizon Depth (cm) Description

A 0-7 Dark reddish brown (5YR3/2-3) gravelly loam; slightly sticky, slightly
plastic; many very fine and fine tubular and interstitial, few medium
interstitial pores; many small hard subrounded Fe/Mn concretion (about
30% by volume); many very fine and fine roots, few medium roots;
neutral (field pH 7.0); clear, slightly wavy boundary.

Bt1 7-24 Dark reddish brown (2.5YR3/4); very gravelly clay loam to clay; sticky,
plastic; many very fine and fine tubular and interstitial, few medium
interstitial pores; many small hard subrounded and irregular weathered
basalt (about 70%) one large decayed root many very fine, fine and few
large roots; medium acid (field pH 6.0); clear, slightly wavy boundary.
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Bt2 24-74 Dark reddish brown (2.5YR3/4); very gravelly clay; sticky, plastic; many
very fine, fine tubular and interstitial, few medium interstitial pores; few
fine (1.0-2.0 cm) animal holes; many small and large hard subrounded
and irregular weathered basalt (about 80%) common pressure faces,
many very fine and fine roots, few medium roots, few medium decayed
roots; very strongly acid (field pH 4.5-5.0); gradual, wavy boundary.

Bt3 74-121 Dark reddish brown (2.5YR3/4); gravelly clay; sticky and plastic; many
very fine, few fine tubular and few medium interstitial pores; few
pressure faces; many small hard subrounded and irregular weathered
basalt (about 80% by volume); few very fine and roots, few fine
decayed roots; very strongly acid (field pH 5.0).

Type Location: The Surin series was named for Changwat Surin, in which soils of this series were
first described in Amphoe Mueang, Changwat Surin.

Range of Profile Feature:

The thickness of the A horizon is from 10 to 30 cm and has 7.5YR or 5YR (or probably 10YR)
hues, values of 3 or 4 and chromas of 2 to 4. Texture of sandy loam or sandy clay loam may
occur. Structure is moderate fine to medium blocky and granular on the upper most. Field pH
value is from 6.0 to 7.0.

The B horizon has 2.5YR hues or redder; values of 4 or less; and chromas of 3 to 6. Structure is
moderate fine blocky. Field pH value is from 5.0 to 6.0.

The Surin Soils contain basalt fragments have weathered and coated with iron oxide
(pseudolaterite). Mottling usually occur in weathering zone.

Similar Soil Series:
Chiang Khan series (Ch): are derived from shale.

Principal Associated Soils: These include Chok Chai and Buri Ram soils. The Buri Ram soils
occupy on the lower position.
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ANALYSIS  RESULTS Profile  code  no.:NE-S 20/79

(oven  dry  basis) Soil  series : Surin (Su)

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 829 0-7 A 53.5 29.0 17.5 sl gl 6.6 5.7 2.1

Pc 830 7-24 Bt1 43.0 19.0 38.0 cl gcl 5.7 4.7 0.9

Pc 831 24-74 Bt2 18.5 8.5 73.0 c gc 5.5 4.5 1.2

Pc 832 74-121 Bt3 17.0 10.5 72.5 c gc 5.7 4.7 0.9

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

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

0-7 3.7 6.43 13.70 7.60 1.00 2.00 24.30 11.10 35.40 32.20 184.0 75 69 0.16

7-24 3.3 0.88 3.40 4.25 0.60 0.10 8.35 11.80 20.15 18.20 47.9 46 41 0.10

24-74 3.4 1.70 1.40 8.00 0.50 0.30 10.20 10.70 20.90 19.40 26.6 53 49 0.08

74-121 4.9 1.52 0.20 8.10 0.50 0.40 9.20 9.60 18.80 16.80 23.2 55 49 0.08
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Proposed by: Correlator Staff,-1971
Revised by:    1. P. Hemsrichart, 1988
                            B. Boonsompopphan,
                        2. A. Suchinai,
                            S. Sukchan, 2004

SATUEK SERIES Field Symbol: Suk

Distribution: Occupies moderate extent in Northeast Thailand and small extent in Western part of
Central Plain and in North Thailand.

Setting: Satuek soils are formed from wash deposit from sandstone and occur on the middle part of
peneplain  Relief is undulating which range of slope is 2 to 8 percent. Elevation above sea
level is 160 to 220 m. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation is from 1,100 mm up to 2,200 mm. Mean annual air temperature varies from 26
to 28oC.

Drainage Permeability and Runoff: Well drained. Ground water  table falls below 1.50 m most of the
years. Permeability is moderate and surface runoff is medium to rapid.

Vegetation and Land Use: Mainly dipterocarp and mixed deciduous forest with parts cleared for the
cultivation of upland crops such as kenaf, water melon, cassava, beans corn, etc.

Characteristic Profile Features: Satuek series is a member of the fine-loamy, siliceous,
subactive,isohyperthermic Typic Paleustults. They are very deep soils and are characterized
by a very dark grayish brown, dark grayish brown or dark brown sandy loam A horizon
overlying a strong brown or yellowish brown or reddish yellow sandy clay loam or clay loam
argillic B horizon. Reaction is slightly acid to medium over strongly acid to very strongly acid.

Typifying Pedon:  Profile code no. is NE-N-30/157. (moist colors unless otherwise stated).

Location: Northeast Regional Office of Agriculture, Tambon Ta Pra, Amphoe Mueang Changwat Khon Kaen.
Sheet Name: Changwat Khon Kaen Sheet No.: 5541 I
Coordinate: 072665 Elevation: 160-220 m
Relief: gently undulating to undulating Slope:: 2-8%
Physiography: middle part of peneplain
Parent material: washed deposit from sandstone
Drainage: well drained Permeability: moderate
Runoff: medium to rapid Ground water depth: <1.5 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,207.6 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mainly dipterocarp and mixed deciduous forest with parts
cleared for upland crops such as kenaf, cassava etc
Other:
Described by: P. Hemsrichart B. Boonsompopphan Date: 20 June 1981
Revised by:

Horizon Depth (cm) Description

Ap 0-26 Dark brown to brown (7.5YR 4/2) sandy loam; weak fine and medium
subangular blocky structure; friable, slightly sticky, slightly plastic; many
very fine roots; some pieces of charcoal; strongly acid (field pH 5.5);
clear, smooth boundary.

E 26-40 Brown (7.5YR 5/4) with dark grayish brown (10YR 4/2) sandy loam; weak
fine and medium subangular blocky structure; friable, slightly sticky,
slightly plastic; common very fine roots; organic coating in some parts of
horizon with some charcoal pieces; slightly acid (field pH 6.5); clear,
smooth boundary.
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Bt1 40-70 Strong brown (7.5YR 5/6) sandy loam; moderate medium and coarse
subangular blocky structure; firm, sticky, plastic; patchy thin cutan on ped
faces and in pores; common very fine roots; some krotovinas and few
animal activities; very strongly acid (field pH 4.5); gradual, smooth
boundary.

Bt2 70-145 Strong brown (7.5YR 5/8) sandy clay loam; strong medium and coarse
subangular blocky structure; firm, sticky, plastic; broken thin cutan on ped
faces and in pores; few very fine roots; few pieces of charcoal; very
strongly acid (field pH 4.5); gradual, smooth boundary.

Bt3 145-200 Strong brown (7.5YR 5/8) with some spot of yellow (10YR 7/6) sandy
clay loam; strong medium and coarse subangular blocky structure; firm,
sticky, plastic; broken thin cutan on ped faces and in pores; few very fine
and fine roots; very strongly acid (field pH 5.0).

Type Location: The Satuek series was named for Amphoe Satuek, Changwat Buri Ram, in which
soils of this series were first described as a series in 1971. Before this time, they were
separated out as a phase of Khorat series (Khorat series, high phase) and then later called as
Khorat-yellow variant.

Range of Profile Features:

The thickness of an A horizon varies from 10 to 30 cm and has 7.5YR or 10YR hues, values of
3 to 5 and chromas of 2 to 4. Texture of loamy sand may occur. Structure is weak fine and/or
medium blocky. Field pH values is from 5.5 to 6.5.

The B horizon has 7.5YR or 10YR hues, values of 5 to 6 and chromas 6 to 8. Texture of sandy
clay or clay loam may occur in deep subsoil. Structure is weak to moderate medium to coarse
blocky. It may contain some ironstone nodule in places. The matrix color may become paler and
mottled in very deep subsoil. Field pH values vary from 4.5 to 5.0.

Similar Soil Series:
Khorat series (Kt): has chromas 4 or less in the same hue.
Warin series (Wn): has redder color in the subsoil usually in 5YR hue.
Yasothon series(Yt): has redder color in the subsoil, usually in 5YR hue grading to 2.5YR hue.

Principal Associated Soils: These include Khorat, Phon Phisai, Warin and Yasothon series.

Remark: Mainly of Satuek soils that have a field pH value 5.5 or more in lower part of B horizon or in
deeper subsoil, are usually base saturation falling >35% and then classified as Paleustalfs.
(normally called Satuek-high base variant).
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ANALYSIS  RESULTS Profile  code  no.:NE-N-30/157

(oven  dry  basis) Soil  series : Satuek (Suk)

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

73167 0-26 Ap 73.7 21.8 4.5 0.0 0.7 10.8 3.7 58.5 sl sl 4.8 4.0 18.2 37

73168 26-40 E 70.2 29.3 0.5 0.0 0.7 10.7 18.5 40.3 sl sl 4.6 4.0 18.0 32

73169 40-70 Bt1 60.8 20.7 18.5 0.0 1.2 10.2 2.5 46.9 sl sl 4.6 3.8 4.4 34

73170 70-145 Bt2 58.1 20.4 21.5 0.1 0.8 8.9 18.0 30.3 scl scl 4.6 3.7 20.5 30

73171 145-200 Bt3 63.5 14.0 22.5 0.3 1.3 8.8 3.8 49.3 scl scl 4.8 3.7 25.6 32

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

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

0-26 0.1 0.27 0.02 0.80 0.30 0.10 0.20 1.40 1.20 2.60 1.20 26.70 100 54 0.22

26-40 6.0 0.11 0.01 0.90 0.20 0.10 0.20 1.40 1.70 3.10 1.70 340.0 82 45 0.06

40-70 1.4 0.18 0.02 1.00 0.90 0.10 0.20 2.20 4.40 6.60 4.30 23.20 51 33 0.04

70-145 1.0 0.05 0.01 0.50 0.90 0.10 0.20 1.70 5.00 6.70 4.60 21.40 37 25 0.02

145-200 1.6 0.04 0.01 0.01 0.50 0.10 0.20 0.81 4.50 5.31 4.40 19.60 18 15 0.02
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Proposed by: C. Changprai,
                        F.R. Moormann -1967
Revised by:     1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2.  K. Malairotsiri, 2004

THAT PHANOM SERIES  Field Symbol: Tp

Distribution: Occupies small extent in Northeast and North Thailand.

Setting: That Phanom soils are formed from alluvium and occur on lower part of  old levees. Relief is
nearly level to gently undulating which slopes range from 1 to 4 percent. Elevation is variable
depending on the region. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation varies from 1,200 mm. Mean annual temperature is from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained; Permeability is moderate and surface
runoff is medium. Ground water table during the peak of the dry period falls below 3 meters.

Vegetation and Land Use: Originally mixed deciduous and dipterocarp forests. Parts are cleared for
upland crops such as corn, groundnut, tobacco, upland rice and some fruit crops such as
papaya, custard apple and pineapple. Some areas are covered by secondary vegetation.

Characteristic Profile Features: The That Phanom series is a member of the fine-silty, mixed,
semiactive, Isohyperthermic, Ultic Haplustalfs. They are deep soils and are characterized by
a dark brown or dark grayish brown silt loam or loam A horizon overlying a reddish brown or
brown silt loam or silty clay loam upper argillic B horizon which in turn overlies a yellowish
red or red silty clay loam or clay loam lower argillic B horizon. Mottles of pinkish gray or light
yellowish brown and/or strong brown colors usually occur in the lower B and the C horizons.
Reaction is medium acid to neutral over slightly acid.

Typifying Pedon: Profile code no. is NE-N-29/14 (moist colors unless otherwise stated).

Location: Amphoe That Phanom Changwat Nakhon Phanom.
Sheet Name: Amphoe That Phanom Sheet No.: 5942 IV
Coordinate: Elevation:
Relief: nearly level to gently undulating Slope:: 1-4%
Physiography: flood plain (lower part of levee)
Parent material: alluvium
Drainage: moderately well drained Permeability: moderate
Runoff: medium Ground water depth: >3 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 2,324.3 mm Mean temp: 25.9 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mixed deciduous and dipterocarp forest; parts are cleared for

upland crops such ad corn, groundnuts, tobacco etc.
Described by: C. Changprai Date: 20 Feb. 1969

Horizon Depth (cm) Description

Ap 0-16 Dark brown (7.5YR 3/2) silt loam; strong fine and medium granular
structure; hard, firm, nonsticky, slightly plastic; few fine tubular and
interstitial pores; common fine mica flakes; common very fine roots;
medium acid; (field pH 6.0) gradual, smooth boundary.

BA 16-33 Reddish brown (5YR 4/4) silty clay loam; moderate medium subangular
blocky structure; hard, firm, slightly sticky, slightly plastic; common fine
tubular and few fine interstitial pores; few pieces of charcoal; common fine
roots; medium acid; (field pH 6.0); gradual, smooth boundary.

Bt1 33-90 cm Reddish brown (5YR 4/4) silty clay loam; common fine faint  red (10 R 4/4)
mottles; strong medium and coarse subangular blocky structure; hard,
firm, sticky, plastic; common fine and medium interstitial and tubular
pores; common broken moderately thick clay coating on ped faces;
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medium acid (field pH 6.0); gradual, smooth boundary.

Bt2 90-120 Red (10R 4/8) silty clay; many fine pinkish gray (5YR 6/2) mottles; hard,
firm, sticky, plastic; broken moderately thick clay coating on ped faces;
medium acid; (field pH 6.0); gradual, smooth boundary.

Bt3 120-170 Red (10 R 4/6) clay; many fine and medium light reddish brown (5 YR 6/3)
mottles; hard, firm, sticky, plastic; common soft iron-manganese
concretions; medium acid (field pH 6.0); gradual, smooth boundary.

BC 170-210 Red (10 R 4/8) clay; many medium light yellowish brown (10 YR 6/4)
mottles; hard, firm, sticky, plastic; slightly acid (field pH 6.5).

Type Location: The That Phanom series was named for Amphoe That Phanom, Changwat Nakhon
Phanom, in which soils of these series were first described at the site of longitude 104o 39'
34" East and latitude 17o 05' 36" North.

Range of Profile Features:
Thickness of the A horizon varies from 10 to 30 cm and has 7.5YR or 10YR hues, values of 3 or
4 and chromas of 2 to 4. Texture of sandy loam may occur. Structure is fine and/or medium
granular and/or moderate medium blocky. Field pH value is from 5.5 to 7.0.

The B horizon has 5YR or 7.5YR hues, values of 4 or 5 and chromas of 3 or 4 in the upper part
and 5YR or 2.5YR or 10R hues, values of 4 or 5 and chromas of 4 to 8 in the lower part.
Texture of silty clay or clay may occur in the deeper B and the C horizon. Structure is moderate
to strong medium and coarse blocky; Field pH value is from 5.0 to 6.5.

Similar Soil Series:
Kamphaeng Saen series (Ks): has higher pH value in the subsoil.
Pran Buri series (Pr): lighter texture in the subsoil; clay fraction less than 25 percent.

Principal Associated Soils: These include Nakhon Phanom, Sapphaya, Kamphaeng Phet soils.
Sapphaya and Nakhon Phanom soils occupy on the lower part of the natural river levee.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-29/14

(oven  dry  basis) Soil  series : That Phanom (Tp)

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-603 0-16 Ap 34.6 50.6 14.8 sil sil 5.6 4.8 0.0 4.8 67

P-604 16-33 Bt1 24.5 52.6 22.9 sil sicl 5.3 4.0 0.3 4.4 55

P-605 33-90 Bt2 24.0 50.9 25.1 sil sicl 5.2 4.0 0.3 4.4 62

P-606 90-120 Bt3 13.9 42.2 43.9 sic sic 5.3 3.9 0.0 5.0 102

P-607 120-170 Bt4 19.0 47.0 34.0 sicl c 5.4 4.0 0.3 4.8 81

P-608 170-210 Bt5 26.5 47.0 26.5 l c 5.3 4.0 0.0 4.4 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)/ 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

0-16 0.9 1.10 4.00 1.30 0.20 0.20 5.70 6.30 12.00 7.40 50.0 77 48 0.01

16-33 0.9 0.42 1.30 1.20 0.10 0.20 2.80 6.90 9.70 6.60 28.8 42 29 0.01

33-90 - 0.24 0.80 1.50 0.10 0.20 2.60 6.90 9.50 7.20 28.7 36 27 0.01

90-120 2.2 0.22 1.40 2.30 0.30 0.20 4.20 6.60 13.80 13.80 31.5 30 30 0.01

120-170 - 0.13 1.10 2.00 0.20 0.20 3.50 8.30 11.80 9.60 28.2 36 30 0.01

170-210 1.9 0.08 0.70 2.00 0.10 0.20 3.00 7.10 10.10 8.00 30.2 38 30 0.01
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Proposed by: C. Changprai,
                        F.R. Moormann -1967
Revised by:    1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2. S. Sukchan, 2004

THUNG SAMRIT SERIES Field Symbol: Tsr

Distribution: Occupies moderate of Northeastern Plateau.

Setting:Tung Samrit soils are formed from alluvium (recent or semi-recent) and occur on river basin
and backswamp areas of flood plains. Relief is level which slope is less than 1 percent.
Elevation is from 110 to 200 m above sea level. The climate is Tropical Savanna (Köppen
'Aw'). Average annual precipitation is from 1,100 to 2,000 mm. Mean annual air temperature
varies from 26 to 28oC.

Drainage, Permeability and Runoff: Poorly drained soils. They are flooded by river water and
rainwater in the wet season. Ground water table falls below 1.5 meters, but is not deeper
than 3 meters during the peak of the dry period. Permeability and surface runoff are slow.

Vegetation and Land Use: Mainly used for transplanted and broad casted rices and some are
covered by grasses and shrubs.

Characteristic Profile Features: The Thung Sumrit is a member of the very fine, smectitic
isohyperthermtc Typic Natraquerts. They are very deep soils and are characterized by a
dark gray or dark grayish brown clay or silty clay A horizon overlying a gray or light gray
cambic B and C horizon Mottles of yellowish brown, strong brown and/ or yellowish red
colors occur throughout the profile  Distinct slicktnsides and pressure face s occur in the
cambic B especially in the upper parts. Reaction is medium acid  to slightly acid over slightly
acid to moerately alkaline

Typifying Pedon: Profile code NE-S-20/53

Location: 1.5 km east of Thalat Kae, 100 m on the left side of Thalat Kae to Phimai road. Tung
Samrit, Amphoe Non Sung Changwat Nakhon Ratchasima.

Sheet Name: Amphoe Non Sung Sheet No.: 5439 II
Coordinate: 229877 Elevation: 200 m
Relief: level Slope:: <1%
Physiography: river basin and backswamp (flood plain)
Parent material: alluvium
Drainage: poorly drained Permeability: slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth: 50-60 cm Duration: 5-6 month Frequency: every year
Annual rainfall: 1,181.1 mm Mean temp: 26.2 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted and broadcasted rices
Other:
Described by: F.R. Moormann et. al. Date: 1961
Revised by:

Horizon Depth (cm) Description

Apg 0-18 Dark gray (10YR4/1) clay; many fine distinct yellowish red (5YR5/8)
mottles along root channels; moderate medium and coarse subangular
blocky structure; extremely firm, sticky, plastic; many fine and medium
roots; medium acid (field pH 6.0); clear, smooth boundary.

Bssg1 18-48 Gray (10YR5-6/1) clay; many fine, medium distinct dark yellowish
brown (10YR4/6), few fine distinct yellowish red (5YR5/6) and few
medium distinct strong brown (7.5YR5/6) mottles; moderate coarse
subangular blocky structure breaking to strong fine angular blocky
structure; slightly firm, sticky, plastic; common fine, few medium and
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coarse roots; few soft iron oxide nodules; many slickensides and
pressure faces; some dark brown (10YR3/3) materials coating on ped
faces; slightly acid (field pH 6.5); gradual, smooth boundary.

Bssg2 48-94 Gray (10YR5-6/1) clay; many medium distinct yellowish brown
(10YR5/6) and common medium distinct strong brown (7.5YR5/6)
mottles; moderate coarse subangular blocky structure breaking to
strong medium and fine angular blocky structure; slightly firm, sticky,
plastic; common fine, few medium and coarse roots; many slickensides;
some patchy of dark gray (10YR4/1) coating on cracking faces; slightly
acid, (field pH 6.5); clear, wavy boundary.

Bssg3 94-120 Dark gray (80% 5YR4/1) and gray (20% 10YR6/1) clay; common
medium dark yellowish brown (10YR4/6), reddish brown (5YR4/4) and
few fine brownish yellow (10YR6/8) mottles; moderate coarse
subangular blocky structure; slightly firm; sticky, plastic; few fine and
medium roots; few slickensides and pressure faces; slightly acid (field
pH 6.5); gradual, smooth boundary.

Bg 120-160+ Dark gray (5YR4/1) clay; common medium distinct strong brown
(7.5YR5/6) mottles; firm, sticky, plastic; neutral (field pH 7.0).

Remark : The soils of Tung Samrit series crack deeply and widely in the dry season and contain
distinct slickensides and pressure faces.

Type Location: The soils had described first at Tung Samrit  salted area  Amphoe Phimai Changwat
Nakhon Ratchasima

Range of Profile Features:

The thickness of an A or Ap horizon vary from 15 to 40 cm and has 7.5YR or 10 YR hues,
values of 3 to 4 and chroma of 1 to 2 Texture of silty clay may occur. Structure is weak to
moderate medium and or coarse blocky. Field pH values vary from 5.5 to 7.0.

The B horizon has 10YR hue, values of 5 to 6 and chroma of 1 on the upper part, but color of
6/2 may be found in the lower part. Structure is moderate medium and/or coarse blocky. Field
pH values vary from 6.0 to 7.0. The B horizon contain distinct slickensides and some iron
manganese oxide nodules.

The C horizon has 10YR, 7.5YR or 5YR hues values of 4 to 7 and chroma 1 or 0. Chroma of 2
may occure in place. Structure is massive to weak coarse blocky Field pH values vary from 6.5
to 8.0. The sandy 2C horizon may occure at some depth below 150 cm from the soil surface.
They crack, deeply and wildly in the dry season

Similar soilseries :
Kula Rong Hai (Ki) is Typic Natraqualfs of fine loamy particle size class.
Phimai series (Pm) :has similar profile ,but it is Ustc Endoaquerts.
Ratchaburi series(Rb): has browner color chroma is 2 or more.

Principal Associated Soils: Thes include Ratchaburi, Udon , Roi-et  and Kula Ronghai soils.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-20/53

(oven  dry  basis) Soil  series : Thung Samrit (Tsr)

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

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

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

0-18 Apg 6.5 28.0 65.5 c 4.9 4.1 0.9 3.4 196

18-48 Bssg1 3.5 20.0 76.5 c 5.2 4.4 1.2 2.2 184

48-94 Bssg2 2.5 19.0 78.5 c 5.5 4.9 1.4 1.9 181

94-120 Bssg3 3.5 36.5 60.0 c 5.2 4.4 1.1 1.9 96

120-160+ Bg 13.5 16.0 70.5 c 5.2 4.5 0.6 1.6 117

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

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

0-18 4.4 1.45 15.30 4.60 0.50 3.70 24.10 13.60 37.70 37.10 56.6 65 64 0.40

18-48 5.7 0.69 22.00 5.10 0.40 6.70 34.20 12.00 46.20 43.80 57.3 78 74 0.40

48-94 7.1 0.44 27.00 5.40 0.40 10.00 42.80 10.90 53.70 50.30 64.1 85 80 0.73

94-120 4.2 0.60 13.10 2.80 0.20 7.40 23.50 9.10 32.60 29.20 48.7 80 72 0.57

120-160+ 6.5 0.52 15.50 3.40 0.20 9.90 29.00 8.60 37.60 34.30 48.7 85 77 0.60
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Proposed by: S. Panichapong et.al-1961
Revised by:  1. P. Hemsrichart, 1988
                          B. Boonsompopphan,
                     2. A. Suchinai, 2004

THA TUM SERIES  Field Symbol: Tt

Distribution: Occupies moderate extent in Northeast Thailand.

Setting: Tha Tum  soils are formed from alluvium and occur on the lower  parts  of the peneplain.
Relief is level to nearly level. Slope is 1 percent or less. Elevation varies  from 120 to 140 m
above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation is  from 1,100 to 1,400 mm. Mean annual air temperature varies from 26 to
28oC.

Drainage, Permeability and Runoff: Somewhat poorly drained to poorly drained. They are subject to
recurrent flash flood by river water and impounded rain water up to 1 meter deep for 3 to 4
months. Ground water table falls below 1.5 m during the peak of the dry period. Permeability
is moderate over slow. Surface runoff is slow.

Vegetation and Land Use: Mainly used for transplanted rice and broadcasted rice; Some are natural
grass land.

Characteristic Profile Features: The Tha Tum series is a member of the fine, mixed, semiactive,
isohyperthermic, Aeric (Plinthic) Endoaqualfs. They are deep soils and are characterized by
a brown or pale brown or grayish brown sandy loam or loam A horizon overlying a pale
brown, pinkish gray, reddish gray, or gray clay or sandy clay argillic B horizon which in turn
overlies sandy 2C horizon. Dominant red and/or yellowish red mottles occur in the subsoil.
Reaction is medium acid over strongly acid to very strongly acid. The pH value may
increase to neutral or mildly alkaline at transitional zone between B and C horizon.

Typifying Pedon:  Profile code no. is NE-N-31/44 (moist color unless otherwise stated).

Location: 250 m east of Ban Non Bo, Tambon Mueang Tao, Amphoe Phayakkhaphum Phisai
Changwat Maha Sarakham

Sheet Name: Amphoe Chumphon Buri Sheet No.: 5369 I
Coordinate: 279083 Elevation: 133 m
Relief: level to nearly level Slope:: <1%
Physiography: lower part of peneplain
Parent material: alluvium
Drainage: somewhat poorly drained Permeability: moderate over slow
Runoff: slow Ground water depth: >1.5 m
Flooding depth: 10-15 cm Duration: 4-5 month Frequency: every year
Annual rainfall: 1,415 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: transplanted and broadcasting rice
Other:
Described by: Udol & staff Date: 26 Jan.1981
Revised by:

Horizon Depth (cm) Description

Ap 0-11 Brown (7.5YR 5/2) loam; few fine strong brown (7.5YR 5/8) mottles;
massive; slightly hard, friable, slightly sticky, slightly plastic; many very
fine roots; strongly acid (field pH 5.5); clear, smooth boundary.

AB 11-23 Pale brown (10YR 6/3) loam; common medium yellowish red (5YR 5/8)
mottles; massive; slightly hard, friable, slightly sticky, slightly plastic; few
very fine roots; strongly acid (field pH 5.5); gradual, smooth boundary.
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Bt1 23-55 Dark reddish gray (5YR 4/2) clay; common fine red (2.5YR 4/8) mottles;
massive breaking to fine subangular blocky structure, firm, very sticky,
very plastic; continuous thick clay coating on ped faces and in pores; few
very fine roots; plinthite 20-30 %, very strongly acid (field pH 5.0);
gradual, smooth boundary.

Bt2 55-87 Reddish gray (5YR 5/2) clay; common medium prominent red (2.5YR
4/8) and common fine and medium distinct yellowish red (5YR 5/8)
mottled; strong fine and medium subangular blocky structure; firm, very
sticky, very plastic; continuous thick clay coating on ped faces and in
pores; few very fine roots; plinthite 5-8%; very strongly acid (field pH 5.0);
clear, smooth boundary.

Bt3 87-148 Pinkish gray (5YR 6/2) clay; many medium and coarse red (10R 4/6) and
many fine and medium strong brown (7.5YR 5/8) mottles; massive
breaking to coarse subangular blocky structure; firm, sticky, plastic;
patchy thin clay coating on ped faces and in pores; plinthite 3-5%; very
strongly acid (field pH 5.0); clear, smooth boundary.

2C 148-180 Pinkish gray (5YR 7/2) sandy; common medium yellowish red (5YR 5/8)
mottles; nonsticky, nonplastic; strongly acid (field pH 5.5); (this horizon
described by Auguring).

Type location: : The Tha Tum series was a named for Amphoe Tha Tum Changwat Mahasara
Kham, which a profile were first described and proposed.

Range of Profile Feature:

The thickness of the A horizon varies from 10 to 25 cm and has 7.5YR and 10YR hues, values
of 3 to 6 and chromas of 2 to 4. Texture of silt loam may occur in places; structure is weak to
moderate fine to medium blocky. Field pH value is from 5.0 to 6.0.

The B horizon has 7.5YR or 5YR hues or 10YR hues. values of 4 to 7 and chromas of 2 or less.
Structure is moderate to strong medium and/or coarse blocky. Field pH value is from 5.0 to 6.0.

The 2C horizon occurs at some depth below 1 m but within 1.5 m. The matrix color has 7.5YR
or 5YR or 10YR hues; values of 6 to 7 and chromas of 2 or 1. Structure is single grain to weak
blocky. Field pH value is from 6.0 to 8.0.

Similar Soil Series:
Kula Ronghai series (Ki): has higher pH value in the B horizon (6 to 8) and dominant brownish

mottles. Classified as Natraqualfs.
Roi Et series (Re): has lighter texture in the B horizon and no dominant red mottles.

Principal Associated Soils: These include Kula Ronghai, Roi Et soils.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-31/44

(oven  dry  basis) Soil  series : Tha  Tum  (Tt)

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

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

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

4/12384 0-11 AP 43.6 47.9 8.5 0.0 0.4 2.1 13.6 27.5 l l 4.6 3.7 3.0 12

4/12385 11-23 AB 33.8 42.3 23.9 0.1 0.3 2.2 11.7 19.5 l l 5.0 3.7 2.3 10

4/12386 23-55 Bt1 15.2 24.6 60.2 0.5 0.4 0.9 4.4 9.0 c c 4.7 3.5 2.6 19

4/12387 55-87 Bt2 23.3 24.1 52.6 0.1 0.4 1.2 9.5 11.6 c c 4.8 3.5 2.6 21

4/12388 87-148 Bt3 40.7 15.8 43.5 0.0 0.4 3.0 20.5 16.8 c c 4.5 3.3 1.9 19

4/12389 148-180 2C 91.5 0.6 7.9 0.0 0.0 3.3 77.9 10.3 s s 4.8 3.6 2.2 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)/ 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 0.5 0.67 1.00 0.20 0.03 0.60 1.83 4.30 6.13 3.20 37.6 57 30 0.38

11-23 2.9 0.48 1.70 0.20 0.02 0.90 2.82 5.80 8.62 5.90 24.7 48 33 0.33

23-55 4.4 0.35 5.00 0.40 0.04 3.60 9.04 14.90 26.94 18.90 31.4 48 38 0.09

55-87 3.1 0.24 5.00 0.40 0.04 3.70 9.14 11.60 20.74 15.90 30.2 57 44 1.00

87-148 1.9 0.07 4.00 0.50 0.04 2.80 7.34 8.20 15.54 10.90 25.1 67 47 1.00

148-180 0.9 0.01 1.50 0.30 0.04 1.60 3.44 2.20 5.64 3.80 48.1 91 61 0.75
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Proposed by: C. Changprai, 1966
Revised by:    1. P. Hemsrichart, 1988
                            B. Boonsompopphan,
                        2. K. Malairotsiri, 2004

THA UTHEN SERIES Field Symbol: Tu

Distribution: Occupies small extent in Northeast Thailand.

Setting: Tha Uthen soils are formed from wash deposit of sandstone overlying  siltstone and occur on
the middle  part of peneplain.. Relief is nearly level to gently undulating which slopes range
from 1 to 4 percent. Elevation is from 130 to 170 m above sea level. The climate is Tropical
Savanna (Köppen 'Aw'). Average annual precipitation is from 1,500 to 2,200 mm. Mean
annual air temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Moderately well drained. Permeability is rapid over slow.
Surface runoff is medium to rapid. Ground water table falls below 2 meters during the peak
of the dry period.

Vegetation and Land Use: Mainly under mixed deciduous forest with some shifting cultivation.

Characteristic Profile Features: The Tha Uthen series is a member of coarse-loamy over clayey-
skeletal siliceous over kaolinitic, subactive, noncemented, isohyperthermic, Oxyaquic
Haplorthods. They are moderately deep soils which are characterized by a gray or grayish
brown loamy sand A horizon overlying a brown or dark brown sandy loam upper spodic B
horizon and light yellowish brown or brownish yellow sandy loam or sandy clay loam lower
spodic B horizon which in turn overlies a light gray or very pale brown or whitish clay 2C
horizon. Semi-consolidated ironstone layer occur at a depth between the spodic horizon and
2C horizon. This horizon is variable in depth and thickness, but mainly occur at depth
between 50 cm and 80 cm from the surface. Reddish and yellowish mottles occur in the
lower B and the C horizon. Reaction is medium to strongly acid throughout the profile.

Typifying Pedon: Profile code no. is NE-N-29/11, (moist colours unless otherwise stated).

Location: Ban Don Du, Amphoe Tha Uthen Changwat Nakhon Phanom.
Sheet Name: Amphoe Si Songkhram Sheet No.: 5844 II
Coordinate: 418460 Elevation: 130-170 m
Relief: nearly level to gently undulating Slope:: 1%
Physiography: middle part of peneplain
Parent material: washed deposit
Drainage: moderately well drained Permeability: rapid over slow
Runoff: medium to rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 2,163.3 mm Mean temp: 25.9 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mixed deciduous forest with some shifting cultivation
Other:
Described by: C. Changprai Date: 19 Feb. 1969
Revised by:

Horizon Depth (cm) Description

A 0-16 Gray (5YR 5/1) loamy fine sand; weak medium subangular blocky
structure; soft, friable, nonsticky, nonplastic; common fine interstitial
pores; common earth worms; common fine and few medium roots;
strongly acid (field pH 5.5); clear, smooth boundary.

E 16-30/32 Grayish brown (10YR 5/2) loamy fine sand with light gray spots (10YR
7/2); weak fine and medium subangular blocky structure; soft, friable,
nonsticky, nonplastic; many fine interstitial pores; many earth worm
casts; common fine roots; strongly acid (field pH 5.5); clear, slightly wavy
boundary.
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Bhs1 30/32-47/49 Dark brown (7.5YR 3/2) to reddish brown (5YR 4/4) sandy loam;
massive; slightly hard, slightly firm, nonsticky, nonplastic; common fine
tubular pores; many fine and few medium roots; medium acid (field pH
6.0); abrupt, wavy boundary.

Bhs2 47/49-54/58 Light yellowish brown to very pale brown (10YR 6-7/4) sandy loam; weak
medium subangular  blocky  structure; soft, friable, nonsticky, nonplastic;
many fine tubular pores; contain 2-5 percent ironstone gravels;  many
fine roots;  medium acid  (field pH 6.0); abrupt, wavy boundary.

B2C 54/58-90 Mixed, yellow (10YR 7/6), light yellowish brown (10YR 6/4) and red
(2.5YR 4/6) clay with 90 percent  ironstone gravels;  many fine roots;
medium acid  ( field pH 6.0 ) ; abrupt, wavy boundary.

2C 90-150 Mixed, white (10YR 7/1), very pale brown (10YR 7/4) and red (10YR 4/6)
clay with 10-15 percent ironstone gravels; firm, sticky, plastic; strongly
acid (field pH 5.5).

Type Location: The Tha Uthen series was named for Amphoe Tha Uthen in which soils of this series
were first described at the same location as of typifying pedon mentioned above.

Range of Profile Feature:

The thickness of the A horizon varies from 15 to 30 cm and has 10YR, 7.5YR or 5YR hues,
values of 5 to 6 and chromas of 2 or 1. Structure is weak fine to medium blocky and/or single
grain. Field pH value is from 4.5 to 5.5.

The E horizon has 10YR or 7.5YR hues, values of 5 to 6 and chroma of 2 to 4. Structure and pH
are similar as above.

The spodic B horizon has 10YR, 7.5YR or 5YR hues, values of 3 to 6 and chromas of 2 to 4.
Structure is weak medium and/or coarse blocky and/or massive. Field pH values vary from 5.5
to 6.0. Below the spodic B horizon is a layer of extremely gravelly clay and has mixed color of
10YR or 7.5YR and 5YR or 2.5YR hues, values of 4 to 7 and chromas of 4 to 6. Structure is
massive or weak coarse blocky. Field pH value is from 5.5 to 6.0.

The 2C horizon has 10YR hues, values of 7 to 8 and chromas of 1 to 4. Structure is weak
coarse blocky. Field pH value is from 5.0 to 6.0.

Similar Soil Series:
Ban Thon series (Bh): has thicker and well developed spodic horizon and no ironstone layer.

Principal Associated Soils: These include Khorat and Ubon soils. The Khorat and Ubon soils
occupy on higher position whereas Ubon occupy on the lower ones..



119

ANALYSIS  RESULTS Profile  code  no.:NE-S-29/11

(oven  dry  basis) Soil  series : Tha  Uthen  (Tu)

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-587 0-16 A 77.5 17.3 5.2 ls ls 4.9 3.8 3.4 19

P-588 16-30/32 E 77.1 17.7 5.2 ls ls 5.0 4.2 2.9 22

P-589 30/32-54/58 Bhs 75.4 19.0 5.6 sl sl 5.5 4.6 41.5 46

P-590 54/58-90 B2C 61.8 16.3 21.9 scl gc 5.2 4.2 5.8 34

P-591 90-150 2C 39.3 18.1 42.6 c c 5.3 3.9 2.2 46

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

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

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

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

0-16 0.1 0.43 0.30 0.01 0.04 0.10 0.45 1.00 1.45 1.40 26.9 32 31 0.01

16-30/32 0.4 0.47 0.30 0.03 0.04 0.20 0.57 2.80 3.37 2.20 42.3 26 17 0.01

30/32-54/58 2.4 1.44 0.20 0.01 0.10 0.10 0.41 16.50 16.91 7.00 125.0 6 2 0.02

54/58-90 0.9 0.52 0.20 0.10 0.10 0.20 0.60 6.80 7.40 4.80 21.9 13 8 0.01

90-150 0.8 0.05 0.30 0.01 0.10 0.20 0.61 9.50 10.11 8.00 18.8 6 6 0.00
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Proposed by: F.R. Moormann et.al-1961
Revised by: 1. P. Hemsrichart, 1988
                         B. Boonsompopphan,
                     2. A. Suchinai, 2004

UBON SERIES  Field Symbol: Ub

Distribution: Occupies moderate extent in Northeast Thailand.

Setting: Ubon soils are formed from wash deposit and occur on the lower parts of peneplain.  Relief
is level to nearly level which slopes are 2 percent or less. Elevation is from 150 to 180 m
above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation is from 1,100 to 1,500 mm. Average annual air temperature varies from 26 to
28oC.

Drainage, Permeability and Runoff: Naturally somewhat excessively drained or well drained but
their drainage class are altered to moderately well drained or somewhat poorly drained at the
present condition due to soils be used for submerged paddy rice cultivation. They, therefore,
are flooded by impounded  rainwater up to 20 cm deep for 2 to 3 months, but out badly in the
dry season when the ground water level  drops to  3 meters or more  below  the surface.
Permeability is rapid. Surface runoff is slow.

Vegetation and Land Use: Mainly used for transplanted rice. Small shrubs occupy abandoned areas.

Characteristic Profile Features: The Ubon series is a member of  loamy, siliceous, semiactive,
isohyperthermic, Aquic Grossarenic Halpustalfs. They are very deep sandy soils and are
characterized by a dark brown, brown or grayish brown loamy sand A horizon overlying a
pinkish, light brown or light reddish brown loamy sand horizon, at least more than 100 cm
deep and then in turn overlies a light gray or gray sandy loam or sandy clay loam Bt horizon.
Mottles of strong brown or reddish yellow and/or yellowish brown color normally occur
throughout the profile. Reaction is medium to slightly acid.

Typifying Pedon: A profile taken from Amphoe Mueang, Changwat Ubon Ratchathani. Topographic
map No. 6039-IV, Coordinate 018074: Profile code no. is NE-N-33/34 (moist color unless
otherwise stated).

Typifying Pedon: Profile code no.: NE-N-33/34

Location: Ban Sa Hong, Tambon Kham Phang, Amphoe Kaset Wisai Changwat Roi Et.
Sheet Name: Amphoe Kaset Wisai Sheet No.: 5740 III
Coordinate: 399166 Elevation: 130 cm
Relief: level Slope:: <1%
Physiography: lower part of peneplain
Parent material: washed deposits
Drainage: moderately well drained Permeability: rapid
Runoff: slow Ground water depth: >180 cm
Flooding depth: 20 cm Duration: 2-3 month Frequency: -
Annual rainfall: 1,415 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: paddy field
Other:
Described by: Udom Thongdee Date: 14 April, 1981
Revised by:

Horizon Depth (cm) Description

Ap 0-18 Dark brown to brown (7.5YR4/2) loamy sandy; weak medium
subangular blocky structure breaking to single grain; very friable,
nonsticky, nonplastic; common very fine interstitial pores; many very
fine and fine roots; slightly acid (field pH 6.5); clear, smooth boundary.
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BA1 18-56 Light reddish brown (5YR6/4) loamy sand; few fine distinct strong
brown (7.5YR5/6) mottles; very weak coarse subangular blocky
structure breaking to single grain; very friable, nonsticky, nonplastic;
very fine interstitial pores; few very fine and fine roots; slightly acid (field
pH 6.5); gradual, slightly wavy boundary.

BA2 56-94 Light reddish brown (5YR6/4) loamy sand; common medium distinct
strong brown (7.5YR5/6) and common fine distinct pinkish gray
(7.5YR6/2) mottle; very weak coarse subangular blocky structure
breaking to single grain; very friable; nonsticky, nonplastic; few very fine
interstitial pores; slightly acid (field pH 6.5); abrupt, smooth boundary.

Bt1 94-120 Pink (5YR7/3) loamy sand; common fine distinct pinkish gray (7.5YR6/2)
mottles; moderate medium and coarse subangular blocky structure;
friable; nonsticky, nonplastic; few very fine interstitial pores; slightly acid
(field pH 6.5); gradual, wavy boundary.

Bt2 120-164 Pinkish gray (5YR7/2) sandy loam; common medium distinct strong
brown (7.5YR5/6) mottles; moderate medium and coarse subangular
blocky structure; nonsticky, nonplastic; few very fine interstitial pores;
slightly acid (field pH 6.5); gradual, wavy boundary.

Bt3 164-200 Light gray (5YR7/1) and pinkish gray (5YR7/2) sandy loam; many
coarse distinct strong brown (7.5YR5/8) and many coarse prominent
red (10R4/8) mottles; strong medium and coarse subangular blocky
structure; firm, slightly sticky, slightly plastic; few fine interstitial pores;
slightly acid (field pH 6.5).

Type Location: The Ubon series was named for Changwat Ubon Ratchathani, in which soils of this
series were first described.

Range of Profile Feature:
The thickness of the A horizon is variable, but of the Ap horizon is from 10 to 30 cm. The colors
of the A horizon is 10YR or 7.5YR hues; values of 4 to 7 and chromas of 2 to 4. Structure is
single grain and/or weak blocky. Field pH value is from 5.5 to 6.5.

The subsurface horizon has 5YR or 7.5YR hues; values of 5 to 7 and chromas of 2 to 4.
Structure is weak medium and coarse blocky breaking to single grain. Filed pH values is from
5.5 to 6.5.

The upper B horizon has 5YR or 7.5YR hues, values of 6 to 8 and chromas os 3 to 4. The lower
B horizon has similar hues and values as above, chromas of 1 to 3. Structure of the B horizon is
moderate and/or strong medium and coarse blocky. Field pH values vary from 5.5 to 6.5.

Similar Soil Series:
Roi Et series (Re): has finer texture and argillic B horizon.
Nam Phong series (Ng): has a similar textural profile but is a Grossarenic Haplustalfs. Its

drainage class is somewhat excessively drained to well drained

Principal Associated Soils: These include Roi Et, Nam Phong and Khorat and Dan Khun Thot.

Remark: Some of Ubon Soils may be classified as Aquic Grossarenic Paleustalfs or Aquic Arenic
Paleustalfs.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-33/34

(oven  dry  basis) Soil  series : Ubon  (Ub)

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

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

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

0-18 Ap 81.0 18.0 1.0 ls ls 4.1 3.8 1.6 11

18-56 BA1 86.6 10.4 3.0 ls ls 4.8 4.1 1.1 11

56-94 BA2 81.9 17.6 0.5 ls ls 6.1 5.4 0.6 12

94-120 Bt1 79.9 16.1 4.0 ls sl 5.6 4.0 1.2 10

120-164 Bt2 76.8 16.6 6.6 sl-ls sl 5.3 3.9 1.8 7

164-200 Bt3 65.4 18.9 15.7 sl scl 5.6 4.1 1.0 14

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

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

0-18 0.8 0.34 0.40 0.10 0.02 0.30 0.82 1.70 2.52 1.40 140.0 59 33 0.25

18-56 0.9 0.06 0.30 0.04 0.02 0.20 0.56 0.20 0.76 0.30 10.0 100 74 0.09

56-94 1.9 0.02 0.30 0.10 0.01 0.20 0.61 0.40 1.01 0.30 60.0 100 60 0.07

94-120 1.4 0.04 0.50 0.10 0.02 0.50 1.12 0.40 1.52 1.00 25.0 100 74 0.06

120-164 2.3 0.06 0.60 0.10 0.03 0.40 1.13 0.60 1.73 1.00 15.2 100 65 0.08

164-200 2.9 0.14 0.80 0.20 0.02 0.50 1.52 1.70 3.22 1.70 10.8 89 47 0.06
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Proposed by: F.R. Moormann-1961
Revised by:   1. B. Boonsompopphan,
                           P. Hemsrichart, 1988
                       2. S. Sukchan, 2004

UDON SERIES  Field Symbol: Ud

Distribution: Occupies small extent in Northeast Thailand.

Setting: Udon soils  are formed from wash deposit  and occur on the lower part of peneplain . Relief
is nearly level to gently undulating which slopes range from 1 to 3 percent. Elevation is from
120 to 170 m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average
annual precipitation is from 1,100 to 1,500 mm. Mean annual air temperature varies from 26
to 28oC.

Drainage Permeability and Runoff: Somewhat poorly drained soils. Ground water table falls below 3
m during the peak of the dry period. Permeability is moderate. Surface runoff is medium.

Vegetation and Land Use: Sparse vegetation. Parts are used for transplanted rice cultivation and
salt-making sources.

Characteristic Profile Features: The Udon series are a member of coarse-loamy, mixed, active,
nonacid, isohyperthermic, Typic Halaquepts. They are deep, stratified soils and are
characterized by a light brown, brown or grayish brown loamy sand or sandy loam A horizon
overlying variable color and texture, but mainly are pinkish gray, light brownish gray or gray
sandy clay loam, sandy clay or clay alternating with sandy loam or loamy sand B and C
horizons. These soils are mottled throughout the profile with brownish and/or yellowish
colors. They contain large quantity of soluble salts. The white salt crust at the surface in the
dry season is a main diagnostic feature for these soils. Reaction is slightly acid to mildly
alkaline over moderately alkaline.

Typifying Pedon: Profile code no. is NE-S-20/52 (moist colors unless otherwise stated).

Location: Amphoe Non Thai Changwat Nakhon Ratchasima
Sheet Name: Amphoe Non Thai Sheet No.: 5439 III
Coordinate: Elevation: 120-170 m
Relief: nearly level to gently undulating Slope:: 1-3%
Physiography: lower part of peneplain
Parent material: washed deposits
Drainage: somewhat poorly drained Permeability: moderate
Runoff: medium Ground water depth: >3 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,070 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: sparse vegetation, transplanted rice cultivation & salt making
sources
Other:
Described by: S. Kittiyarak Date: 18 Jan. 1972
Revised by:

Horizon Depth (cm) Description

Ap 0-12 Light brown (7.5YR 6/4) sandy loam; common fine yellowish red mottles;
weak fine subangular blocky structure; soft, friable, nonsticky, nonplastic;
common fine roots; slightly acid (field pH 6.5); gradual, smooth boundary.

Apg 12-30 Pinkish gray (7.5YR 7/2) sandy loam; few and common fine reddish
yellow mottles; weak fine subangular blocky structure;  slightly hard, firm,
nonsticky,  nonplastic;  few fine roots; neutral (field pH 7.0), abrupt,
smooth boundary.
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Bg1 30-60 Gray (10YR 6/1) clay with few spots of sand; few fine strong brown and
brownish yellow mottles; weak to moderate fine to medium subangular
blocky structure; slightly sticky, plastic; common rounded ironstone
nodules (Ø 3 mm) and few spots of soft iron-manganese nodules;
moderately alkaline (field pH 8.0); clear, smooth boundary.

Bg2 60-90 Light gray (10YR 7/1) sandy loam; many fine yellow mottles; moderate
fine to medium subangular blocky structure; slightly sticky, slightly plastic;
common fine tubular pores; few slightly hard iron-manganese nodules
moderately alkaline (field pH 8.0) clear,smooth boundary.

Bg3 90-105 Light gray (7.5YR 7/2) sandy clay loam; many medium reddish yellow
mottles; moderate fine to medium subangular blocky structures; firm,
slightly sticky, nonplastic; few soft iron-manganese nodules; common fine
tubular pores; moderately alkaline (field pH 8.0); clear, smooth boundary.

Bg4 105-120 Light gray (10YR 7/1) sandy loam; many medium reddish yellow mottles;
moderate fine to medium subangular blocky structure; slightly sticky,
slightly plastic; common fine tubular pores; moderately alkaline (field pH
8.0); clear, smooth boundary.

Bg5 120-150 Light gray (10YR 7/1) clay with some discernable sand fraction; many
medium brownish yellow mottles; moderate fine to medium subangular
blocky structure; slightly sticky, plastic; few soft iron-manganese nodules;
strongly alkaline (field pH 8.5).

Type Location: The Udon series was named for Changwat Udon Thani, in which soils of this series
were first described in Amphoe Mueang, Changwat Udon Thani.

Range of Profile Features:

The thickness of an A or Ap horizon is from 10 to 30 cm and has 10YR, 7.5YR or 5YR hues,
values of 5 to 7 and chromas of 2 to 4. Structure is weak platy and/or weak fine and medium
blocky. Field pH values vary from 6.5 to 8.0.

The subsoil (B horizon) has 7.5YR or 10YR hues, values of 5 to 7 and chromas of 1 to 4.
Textures is variable and stratified of sand and clay materials. Structure is weak fine blocky to
massive. Field pH values are from 7.0 to 8.5.

Similar Soil Series:
Kula Ronghai series (Ki): has natric horizon and contain less soluble salt.
Roi Et series (Re): has lower pH values throughout the profile and contain very small of soluble

salts.

Principal Associated Soils: These include Roi Et, Khorat and Ubon series.
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ANALYSIS  RESULTS Profile  code  no.:NE-S-20/52

(oven  dry  basis) Soil  series : Udon (ud)

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-267 0-12 Ap 57.0 36.5 6.5 sl sl 5.4 4.9 - 1.4 29

Pc-268 12-30 Apg 52.0 41.5 6.5 sl sl 6.7 5.5 - 1.3 21

Pc-269 30-60 Bg1 42.5 38.0 19.5 l c+s 7.3 6.1 0.9 1.3 32

Pc-270 60-90 Bg2 58.5 26.5 15.0 sl scl 7.5 6.4 0.6 1.1 41

Pc-271 90-105 Bg3 67.0 6.0 27.0 scl scl 7.7 6.6 0.6 0.8 50

Pc-272 105-120 Bg4 57.0 25.0 18.0 sl sl 7.6 6.7 0.3 0.9 73

Pc-273 120-150 Bg5 64.0 21.0 15.0 sl c+s 7.7 6.7 0.6 0.8 64

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

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

0-12 0.9 0.37 2.20 0.80 0.10 6.20 9.30 0.90 10.20 3.10 47.7 100 91 0.72

12-30 1.0 0.05 1.40 0.50 0.04 1.90 3.84 0.60 4.44 2.90 44.6 100 86 0.28

30-60 3.0 0.18 4.40 2.20 0.10 6.30 13.00 1.60 14.60 11.60 59.5 100 89 0.31

60-90 1.9 0.41 3.70 2.00 0.10 6.40 12.20 1.10 13.30 9.80 65.3 100 92 0.28

90-105 1.1 0.27 3.00 1.60 0.10 5.90 10.60 1.00 11.60 7.70 28.5 100 91 0.44

105-120 1.8 0.21 3.80 2.30 0.20 8.00 14.30 1.30 15.60 11.60 64.4 100 92 0.30

120-150 1.1 0.03 3.10 1.80 0.10 7.20 12.20 1.20 13.40 8.90 59.3 100 91 0.36
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Proposed by: C. Changprai-1966
Revised by:    1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2. A. Suchinai, 2004

WARIN SERIES Field Symbol: Wn

Distribution: Occupies moderate extent in Northeast Thailand.

Setting: Warin soils are formed from washed deposit from sandstone and occur on the  upper part of
peneplain. Relief is undulating. Slopes range from 2 to 8 percent. Elevation is from 180 to
250 m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average annual
precipitation is from, 1,100 to 2,200 mm. Mean annual air temperature varies from 26 to 28oC.

Drainage, Permeability and Runoff: Well drained soils. Permeability is moderate. Surface runoff is
medium to rapid. Ground water table falls below 5 meters during the peak of the dry period.

Vegetation and Land Use: Originally mixed deciduous forest and dipterocarp forest. Parts are
cleared for upland crops such as corn, cotton, sugar cane, kenaf, water melon and some
fruit crops  such as pineapple, custard apple and kapok.

Characteristic Profile Features: The Warin series are a member of  fine-loamy, siliceous,
isohyperthermic Typic Kandiustults. They are deep soils which are characterized by a dark
brown, brown or dark grayish brown sandy loam or loamy sand A horizon overlying a
yellowish red or reddish yellow sandy clay loam B horizon. Reaction is medium to strongly
acid over strongly acid to very strong acid.

Typifying Pedon: Profile code no. is NE-N-29/17 (moist colors unless otherwise stated).

Location: near Ban Dong Ma-ek, Amphoe That Phanom Changwat Nakhon Phanom.
Sheet Name: Amphoe Pla Pak Sheet No.: 5943 III
Coordinate: 680830 Elevation: 180-250 m
Relief: gently undulating to undulating Slope:: 2-8%
Physiography: upper part of peneplain
Parent material: washed deposit from sandstone
Drainage: well drained Permeability: moderate
Runoff: medium to rapid Ground water depth: >5 m
Flooding depth: - Duration:- Frequency: -
Annual rainfall: 2,163.3 mm Mean temp: 25.9 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mixed deciduous forest and dipterocarp forest. Parts are

cleared for upland crops such as corn, cotton, sugar cane etc
Described by: C. Changprai Date: 21 Feb. 1969

Horizon Depth (cm) Description

Ap 0-10/14 Dark brown (7.5YR 3/2) sandy loam with some patches of yellowish red
(5YR 4/8); massive; hard, firm, nonsticky, nonplastic, few fine roots; few
medium animal holes; common pieces of fine charcoal; strongly acid;
(field pH 5.5) clear, wavy boundary.

BA 10/14-26 Yellowish red (5YR 5/6) sandy loam; massive; hard, firm, slightly sticky,
slightly plastic; common fine tubular pores; few large termite holes; few
large roots; very strongly acid; (field pH 5.5); gradual, smooth boundary.

Bt1 26-48 Yellowish red (5YR 4/8) sandy clay loam; moderate medium subangular
blocky structure; hard, firm, sticky, plastic; broken thin clay coating in
pores; common fine tubular pores; few large termite holes; few fine roots;
very strongly acid (field pH 5.0); gradual, smooth boundary.
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Bt2 48-100 Yellowish red (5YR 4/8) sandy clay loam; moderate medium subangular
blocky and some strong fine granular structure; hard, firm, sticky, plastic;
continuous moderately thick clay coating in pores; common fine tubular
and interstitial pores; very strongly acid (field pH 5.0); gradual, smooth
boundary.

Bt3 100-120 Yellowish red (5YR 4/8) sandy clay; common medium red (2.5YR 4/8)
and white (5YR 8/2) mottles; sticky, plastic; very strongly acid (field pH
5.0); gradual, smooth boundary.

Bt4 120-150 Yellowish red (5YR 5/8) sandy clay; hard, firm, sticky, plastic very
strongly acid (field pH 5.0); abrupt, smooth boundary.

BC 150-175 Reddish yellow (7.5YR 6/6) sandy clay; few fine yellowish red (5YR 4/8)
and light gray (10YR 7/2) mottles; sticky, plastic; very strongly acid (field
pH 5.0); abrupt, smooth boundary.

2Cc 175-240 Yellowish brown (10YR 5/8) and red (2.5YR 4/8) clay with about 80
percent ironstone; very strongly acid (field pH 5.0).

Type Location: The Warin series was named for Amphoe Warin, Changwat Ubon Ratchathani, in
which soils of this series were first described at site near school about 1.5 km east of the
Ubon Ratchathani Agricultural Experiment station.

Range of Profile Feature:

The thickness of the A horizon varies from 10 to 30 cm and has 7.5YR or 10YR hues, values of
3 to 5 and chromas of 2 to 4. Structure is weak medium and/or coarse blocky. Field pH value is
from 5.0 to 6.5.

The B horizon has 5YR hue, values of 4 to 6 and chromas of 6 to 8. Textures of clay loam may
occur. Structure is moderate medium and/or coarse blocky. Field pH value varies from 4.5 to
5.5.

The C horizon usually occur at some depth below 150 cm from the surface and has paler color.

Similar Soil Series:
Hang Chat series (Hc): has distinct argillic B horizon and higher clay fraction in the subsoil.
Yasothon series (Yt): has redder color in the B horizon.

Principal Associated Soils: These include Khorat, Yasothon, Yang Talat and Phon Phisai series.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-29/17

(oven  dry  basis) Soil  series : Warin  (Wn)

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-620 0-10/14 AP 54.6 28.6 16.8 sl sl 4.3 3.7 0.0 6.5 64

P-621 10/14-26 BA 54.0 25.4 20.6 scl sl 4.5 3.7 0.0 5.1 67

P-622 26-48 Bt1 53.4 20.2 26.4 scl scl 4.6 3.7 0.0 5.8 75

P-623 48-100 Bt2 49.7 23.2 27.1 scl scl 4.4 3.6 0.0 2.9 70

P-624 100-120 Bt3 43.3 26.4 30.3 cl sc 4.5 3.7 0.0 2.2 61

P-625 120-150 Bt4 46.8 17.1 36.1 sc sc 4.4 3.7 0.0 1.8 43

P-626 150-175 BC 47.0 14.1 38.9 sc sc 4.8 3.8 0.0 2.0 49

P-627 175-240 2Cc 41.6 22.9 35.5 cl gc 5.1 3.9 0.0 3.1 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)/ KCl extr. conduty 

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

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

0-10/14 0.9 0.66 0.40 0.20 0.10 0.20 0.90 7.40 8.30 6.40 38.1 14 11 0.06

10/14-26 0.3 0.31 0.50 0.20 0.20 0.20 1.10 4.20 5.30 3.50 17.0 31 21 0.02

26-48 0.8 0.26 0.40 0.30 0.20 0.20 1.10 4.30 5.40 3.80 14.4 29 20 0.02

48-100 0.8 0.19 0.40 0.30 0.20 0.20 1.10 5.60 6.70 4.80 17.7 23 16 0.02

100-120 0.9 0.14 0.40 0.20 0.20 0.20 1.00 6.40 7.40 5.80 19.1 17 14 0.02

120-150 0.6 0.08 0.30 0.10 0.10 0.20 0.70 5.40 6.10 5.70 15.8 12 11 0.02

150-175 1.0 0.07 0.40 0.10 0.10 0.20 0.80 5.50 6.30 5.00 12.9 16 13 0.02

175-240 0.9 0.08 0.40 0.10 0.10 0.20 0.80 6.30 7.10 5.80 16.3 14 11 0.01
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Proposed by: L. Monchareon-1965
Revised by:   1. B. Boonsompopphan,
                           P. Hemsrichart, 1988
                       2. K. Malairotsiri, 2004

YANG TALAT SERIES Field Symbol: Yl

Distribution: Occupies small extent in the Northeast Thailand.

Setting: Yang Talat soils are formed from washed deposit from sandstone and  occur on the upper
part of peneplain. Relief is undulating and range of slope is from 2 to 8 percent. Elevation is
from 170 to 240 m above sea level. The climate is Tropical Savannah (Köppen 'Aw').
Average annual precipitation is from 1,100 to 1,500 mm. Mean annual air temperature is
27oC.

Drainage, Permeability and Surface Runoff: Somewhat excessively drained soils. Permeability and
surface runoff are rapid. Ground water table falls below 2 m all year round. They dry out
deeply in the dry season.

Vegetation and Land Use: Mostly dipterocarp forest, many areas are used for upland crops, such as
kenalf

Characteristic Profile Feature: The Yang Talat series are a member of the coarse-loamy, siliceous,
semiactive, isohyperthermic, Oxyaquic (Ultic) Halpustalfs. They are deep soils and are
characterized by a dark brown or dark reddish brown loamy sand or sandy loam A or Ap
horizon overlying a reddish brown or light reddish brown sandy loam argillic B horizon.
Reaction is medium acid to slightly acid throughout the profile. Faint mottles may occur in
very deep subsoil.

Typifying Pedon: Profile code no. is NE-N-30/68 (moist colors unless otherwise stated).

Location: Soil Conservation Center Changwat Khon Kaen.
Sheet Name: Changwat Khon Kaen Sheet No.: 5541 I
Coordinate: 211695 Elevation: 170-240m
Relief: gently undulating to undulating Slope:: 2-8%
Physiography: upper part of peneplain
Parent material: washed deposit from sandstone
Drainage: well drained Permeability: rapid
Runoff: rapid Ground water depth: >2 m
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,207.6 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: mostly dipterocarp forest, many parts are used for kenaf and
other upland crops
Other:
Described by: L. Monchareon Date: 1965
Revised by:

Horizon Depth (cm) Description

A 0-15 Dark brown (10YR 3/4) loamy sand; weak fine subangular blocky
structure breaking to single grain; very friable, nonsticky, nonplastic,
many fine tubular and interstitial pores; common fine few medium and
one coarse roots; medium acid (field pH 6.0); clear, smooth boundary.

AB 15-28 Brown (7.5YR 5/4) loamy sand; weak fine subangular blocky structure
breaking to single grain; very friable, nonsticky, nonplastic; many fine and
few medium tubular and interstitial pores; one termite hole; few fine, few
medium roots; medium acid (field pH 6.0); clear, smooth boundary.
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Bt1 28-52 Strong brown (7.5YR 5/6) and reddish brown (5YR 5/4) sandy loam;
weak fine and medium subangular blocky structure; very friable, slightly
sticky, slightly plastic; patchy thin clay coating on ped faces; many fine,
few medium tubular and interstitial pores; few fine, medium and coarse
roots; slightly acid (field pH 6.5); gradual, smooth boundary.

Bt2 52-95 Light reddish brown (5YR 6/4) and strong brown (7.5YR 5/6) sandy loam;
weak fine and medium subangular blocky structure; very friable, slightly
sticky, slightly plastic; patchy thin cutans on ped faces; many fine, few
medium tubular and interstitial pores; very few fine and few medium
roots; slightly acid (field pH 6.5); gradual, smooth boundary.

Bt3 95-120 Light reddish brown (5YR 6/3) sandy loam; many fine and medium
distinct strong brown (7.5YR 5/8) mottles; moderate to strong medium
and coarse subangular blocky structure; slightly firm, sticky, plastic;
patchy thin clay coating on ped faces and in pores; hard and packed
horizon; common fine tubular and interstitial pores; very few very fine
roots; slightly acid (field pH 6.5).

Type Location: The Yang Talat series was named for Amphoe Yang Talat, Changwat Kalasin in
which soils of this series were first described.

Range of Profile Features:

The thickness of an A or Ap 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. Structure is single grain and/or weak fine blocky. Field
pH values are from 5.5 to 6.5.

The subsurface horizon has 5YR or 7.5YR hues, values of 4 to 6 and chromas of 3 or 4.
Structure is weak coarse blocky and/or single grain. Field pH values are from 5.5 to 6.5.

The B horizon has 5YR hue, values of 4 to 6 and chromas of 3 or 4 in the upper part of the
horizon while the lower part ones has 7.5YR or 5YR hues, values of 6 or 7 and chromas of 4 to
8. Textures of sandy clay loam may occur in very deep subsoil, usually below 1 m. Structure is
weak medium to coarse blocky. Field pH values are from 5.5 to 6.5.

Similar Soil Series:
Huai Thalaeng series (Ht): is browner colors (10YR or 7.5YR hues) in the B horizon, and lower

pH in the subsoils..

Principal Associated Soils: These include Yasothon, Khorat and Warin Soils.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-30/68

(oven  dry  basis) Soil  series : Yang  Talat (Yl)

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

0-15 A 77.5 18.7 3.8 ls ls 5.5 4.9 8.5 67

15-28 AB 78.4 17.1 4.5 ls ls 5.5 4.7 8.8 24

28-52 Bt1 71.2 18.0 10.8 sl sl 6.0 4.6 9.7 44

52-95 Bt2 72.0 16.2 11.8 sl sl 5.7 4.4 3.7 42

95-120 Bt3 67.0 19.0 14.0 sl sl 5.6 4.2 5.0 70

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

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

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

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

0-15 0.4 0.58 0.07 2.10 0.70 0.20 0.30 3.30 2.60 5.90 3.70 97.4 89 56 0.18

15-28 1.8 0.20 0.02 1.30 0.30 0.10 0.30 2.00 1.70 3.70 1.80 40.0 100 54 0.15

28-52 0.7 0.16 0.02 1.80 1.50 0.10 0.40 3.80 1.80 5.60 3.90 36.1 97 68 0.08

52-95 2.6 0.04 0.01 1.40 1.80 0.10 0.30 3.60 1.50 5.10 3.60 30.5 100 71 0.06

95-120 0.4 0.02 0.01 1.70 1.90 0.20 0.30 4.10 1.90 6.00 4.30 30.7 95 68 0.05
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Proposed by: S. Panichapong et.al
Revised by:    1. B. Boonsompopphan,
                            P. Hemsrichart, 1988
                        2. K. Malairotsiri, 2004

YASOTHON SERIES Field Symbol: Yt

Distribution: Occupies moderate extent in Northeast and small extent in North Thailand.

Setting: Yasothon soils are formed from washed deposit from sandstone and occur on  the upper part
of peneplain. Relief is undulating  which slopes range from 2 to 8 percent. Elevation is from
190 to 280 m above sea level. The climate is Tropical Savanna (Köppen 'Aw'). Average
annual precipitation varies from 1,100 to 1,500 mm. Mean annual air temperature is from 26
to 28oC.

Drainage, Permeability and Runoff: Somewhat excessively drained. Permeability and surface runoff
are rapid. Ground water table falls below 5 meters during the peak of the dry period.

Vegetation and Land Use: Originally, dipterocarp and mixed deciduous forests. Parts are cleared for
upland crops such as kenaf, corn, castor bean, cotton and some fruit trees - banana,
mango, jack fruit.

Characteristic Profile Features: The Yasothon series are a member of the fine-loamy, siliceous,
semiactive, isohyperthermic, Typic  Paleustults. They are deep soils which are characterized
by a dark brown or dark reddish brown sandy loam A horizon overlying a yellowish red or
red loam or sandy clay loam B horizon which in turn overlies a red or dark red sandy clay
loam or sandy clay argillic B horizon. Reaction is slightly acid to medium over strongly acid
to very strongly acid.

Typifying pedon: Profile code no. is NE-N-30/86 (moist colors unless otherwise stated).

Location: Ban Ton, Amphoe Mueang Changwat Khon Kaen.
Sheet Name: Changwat Khon Kaen Sheet No.: 5541 I
Coordinate: Elevation: 260 m
Relief: gently undulating Slope: 2%
Physiography: upper part of peneplain
Parent material: washed deposit from sandstone
Drainage: well drained Permeability: rapid
Runoff: rapid Ground water depth:
Flooding depth: - Duration: - Frequency: -
Annual rainfall: 1,207.3 mm Mean temp: 26.7 oC Climate type: Tropical Savannah
Natural vegetation and/or land use: dipterocarp and mixed deciduous forests
Described by: S. Cherchot Date: 1971

Horizon Depth (cm) Description

Ap 0-11 Dark brown (7.5YR 4/2) and reddish brown (5YR 4/3) sandy loam; weak
to moderate fine and coarse subangular blocky structure; friable, slightly
sticky, slightly plastic; many fine roots; slightly acid (field pH 6.5); clear,
smooth boundary.

Bt1 11-35 Reddish brown (5YR 4/4) and dark reddish brown (5YR 3/4) sandy clay
loam; weak medium and coarse subangular block structure; friable,
slightly sticky, slightly plastic; patchy thin organic matter coating; many
fine roots; medium acid (field pH 6.0); gradual, smooth boundary.

Bt2 35-77 Red (2.5YR 4/6) sandy clay loam; weak fine and coarse subangular
blocky structure, friable, slightly sticky, slightly plastic; continuous thick
clay coating on ped faces and in pores; many fine, common medium and
few coarse roots; very strongly acid (field pH 4.5); gradual, smooth
boundary.
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Bt3 77-120 Dark red (2.5YR 3/6) and red (2.5YR 4/6) sandy clay loam; weak to
moderate fine and medium subangular blocky structure; friable, slightly
sticky, slightly plastic; continuous thick clay coating on ped faces and in
pores; few fine, common medium and few coarse roots; very strongly
acid (field pH 4.5).

Type Location: The Yasothon series was named for Amphoe Yasothon, Changwat Ubon
Ratchathani, in which soils of this series were first described in the eastern part of Amphoe.

Range of Profile Features:
The thickness of the A 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. Structure is granular and/or blocky. Field pH value is from 5.5 to 7.0.

The B horizon has 2.5YR or 5YR hues, values of 3 to 5 and chromas of 6 to 8 in the upper part
where-as the lower part has 2.5YR or 10R hues, values of 4 to 6 and chromas of 6 to 8.
Structure is weak fine and/or medium blocky. Field pH value is from 4.5 to 5.5.  They are very
porous.

Similar Soil Series:
Warin series (Wn): has 5YR hue in the B horizon.
Sadao series (Sd): has udic moisture regime and coarse-loamy family.
Mae Taeng series (Mt): has clayey texture in the B horizon.
Chum Phuang series (Cpg): is coarse loamy particle size class.

Principal Associated Soil: These include Khorat, Warin, Yang Talat  soils, whereas  the Yasothon
soils occupy on the higher position.
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ANALYSIS  RESULTS Profile  code  no.:NE-N-30/86

(oven  dry  basis) Soil  series : Yasothon (Yt)

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

0-11 Ap 61.2 33.0 5.8 0.2 1.4 9.8 34.5 15.3 sl sl 6.0 5.3 2.8 44

11-35 Bt1 51.8 29.1 19.1 0.4 1.3 9.0 15.9 25.2 l scl 6.0 4.9 2.8 33

35-77 Bt2 50.3 29.9 19.8 0.3 1.6 9.2 27.6 11.6 l scl 4.9 3.7 3.3 35

77-120 Bt3 49.7 26.8 23.5 0.3 1.5 9.4 15.0 23.5 scl scl 4.9 3.7 1.4 29

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

(cm) to % % SUM Extr. SUM CEC CEC B/Cx100 (Bx100)/ 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 0.5 0.80 4.30 1.00 0.10 0.20 5.60 3.10 8.70 5.20 89.7 100 64 0.45

11-35 1.5 0.50 4.50 1.30 0.06 0.20 6.06 3.60 9.66 6.60 34.6 90 63 0.26

35-77 1.2 0.30 1.90 0.70 0.10 0.20 2.90 6.50 9.40 6.00 30.3 48 31 0.11

77-120 1.1 0.20 2.50 0.70 0.06 0.20 3.46 6.20 9.66 6.30 26.8 55 36 0.10
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สรปุ

จากผลการจําแนกชุดดินตาง ๆ ที่จัดตั้งในภาคตะวันออกเฉียงเหนือของประเทศไทย
จํานวน 44 ชุดดิน ตามระบบอนุกรมวิธานดิน 2546 (Soil Taxonomy, 2003) จําแนกไดเปน

 7   อันดับ (Order)
 9  อันดับยอย  (Suborder)
21 กลุมดินใหญ  (Great Group)
34 กลุมดินยอย   (Subgroup)
43 วงศดิน  (Family)
44 ชุดดิน  (Series)
ดังรายละเอียดของการจําแนกตามตารางที่ 1

และไดเปรียบเทียบการจําแนกดินตามระบบอนุกรมวิธานดิน 2546 (Soil Taxonomy,
2003)  กับการจําแนกดินตามระบบอนุกรมวิธานดินในอดีต คือ ป พ.ศ. 2518 (Soil Taxonomy, 1975)
และ ป พ.ศ. 2541 (Soil Taxonomy, 1998) ตามตารางที่ 2
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ตารางที ่ 1 สรุปผลการจาํแนกดนิทีจ่ดัตัง้ในภาคตะวนัออกเฉยีงเหนอืของประเทศไทย ตามระบบอนกุรมวธิานดนิ
ป 2003

No Order Suborder Great group Subgroup Family Symbols Series
1 Spodosols Orthods Haplothods Oxyaquic col/csk,sili/kao,subact,

noncemented
Tu Tha Uthen

2 Oxisols Ustox Kandiustox Rhodic vf,kao Ci Chok Chai
3 Pc Pak Chong
4 Typic vf,kao Lo Loei
5 Vertisols Aquerts Natraquerts Typic vf,smec Tsr Thung Samrit
6 Epiaquerts Ustic f,smec Br Buri Ram
7 Endoaquerts Ustic vf,smec Pm Phimai
8 f,mixed,subact Ss Si Songkhram
9 Ultisols Aquults Kandiaquults Aeric fl,mixed,subact Re Roi Et
10 Paleaquults Aeric Plinthic f,kao Nn Nakhon Phanom
11 lsk,mixed, subact Pn Phen
12 Aeric (Plinthic) fl,mixed,act Bt Buntharik
13 (Aeric) Plinthic fl,mixed,semiact Rn Renu
14 Epiaquults Aeric (Plinthic) lsk/frag,mixed,subact On On
15 Ustults Kandiustults Typic (Oxyaquic) fl,sili Kt Khorat
16 Typic col,sili Cpg Chum Phuang
17 fl,sili Wn Warin
18 Paleustults Typic (Oxyaquic) col,mixed,subact Ckr Chakkarat
19 Typic (Oxyaquic Plinthic) csk,kao Pp Phon Phisai
20 Typic col,mixed,semiact Ht Huai Thalaeng
21 fl,sili,semiact Yt Yasothon
22 fl,sili,subact Suk Satuek
23 f,mixed,semiact Sn Sung Noen
24 Haplustults Plinthaquic lsk,mixed,semiact Bb Borabue
25 fl,kao Kmr Khemarat
26 Petroferric lsk/frag,mixed,subact Sk Sakon
27 Alfisols Aqualfs Natraqualfs Typic fl,mixed,act Ki Kula Ronghai
28 Endoaqualfs Aeric (Plinthic) f,mixed,semiact Tt Tha Tum
29 Paleustalfs Arenic l,sili Bpi Ban Phai
30 Typic (Plinthic) lsk,kao Ska Sa Kaeo
31 Rhodustalfs Typic fl,mixed Si Sikhio
32 csk,kao Su Surin
33 Haplustalfs Aquic Grossarenic l,sili,semiact Ub Ubon
34 Oxyaquic (Arenic) l,sili,subact Msk Maha Sarakham
35 Oxyaquic (Ultic) col,sili,semiact Yl Yang Talat
36 Grossarenic l,sili Ng Nam Phong
37 Ultic fsi,mixed,semiact Tp That Phanom
38 Typic s,sili Kg Khambong
39 f,mixed,act Ct Chatturat
40 Inceptisols Aquepts Halaquepts Typic col,mixed,act,nonacid Ud Udon
41 Endoaquepts Fluvaquentic col,mixed,nonacid St Si Thon
42 Ustepts Dystrustepts Typic col,mixed,act Cph Chumpon Buri
43 Entisols Psamment Quartzipsamments Ustic s,sili,coated Dk Dan Khun Thot
44 Ustipsamments Typic l,sili Cu Chan Thuek
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ตารางที่ 2   แสดงการเปรียบเทียบการจําแนกดินตามระบบอนุกรมวิธานดิน ป1975, 1998 และป 2003

No Symbols Series Taxonomy 1975 /Taxonomy 1998 Taxonomy 2003
1      Bb Borabue fl/sk Aquic Plinthustults

lsk, mixed, semiact Plinthaquic Haplustults lsk, mixed, semiact Plinthaquic Haplustults

2 Bpi Ban Phai -
l, sili, act Arenic Haplustalfs l, sili, Arenic Paleustalfs

3 Br Buri Rum f, mont Typic Pellusterts
f, smec Ustic Epiaquerts. f, smec Ustic Epiaquerts

4 Bt Buntharik fl, mixed Aeric Paleaquults.
fl, mixed, act Aeric (Plinthic) Paleaquults fl, mixed, act Aeric (Plinthic) Paleaquults

5 Ci Chok Chai c, kao Typic Haplustox
vf, kao Rhodic Kandiustox vf, kao Rhodic Kandiustox

6 Ckr Chakkarat -
col, mixed, subact Typic (Oxyaquic) Paleustults col, mixed, subact Typic (Oxyaquic) Paleustults

7 Cpg Chum Phuang col, sili Oxic Paleustults.
col sili Typic Kandiustults col sili Typic Kandiustults

8 Cph Chumphon Buri l, mixed, a Typic Ustifluvent.
col, mixed, act Typic Dystrustepts col, mixed, act Typic Dystrustepts

9 Ct Chatturat f, mixed Typic Haplustalfs
f, mixed, act Typic Haplustalfs f, mixed, act Typic Haplustalfs

10 Cu Chan Thuek sili Typic Ustipsamments
mixed Typic Ustipsamments l, sili Typic Ustipsamments

11 Dk Dan Khun Thot Ustoxic Quartzipsamments
coated Ustic Quartzipsamments s, sili, coated Ustic Quartzipsamments

12 Ht Huai Thalaeng col, sili Oxic Paleustults
col, mixed, semiact Typic Paleustults col, mixed, semiact Typic Paleustults

13 Kg Khambong s, sili Udic Paleustalfs.
s, sili Typic Haplustalfs s, sili Typic Haplustalfs

14 Ki Kula Ronghai fl, mixed Typic Natraqualfs
fl, mixed, act Typic Natraqualfs. fl, mixed, act Typic Natraqualfs

15 Kmr Khemarat -
fl, kao, subact Typic (Plinthaquic) Paleustults fl, kao, Plinthaquic Haplustults

16 Kt Khorat fl, sili Oxic Paleustults
fl, sili (Oxyaquic) Kandiustults fl, sili Typic (Oxyaquic) Kandiustults

17 Lo Loei f, kao Ultic Paleustalfs
vf, kao Typic Kandiustox vf, kao Typic Kandiustox

18 Msk Maha Sarakham -
l, sili, subact Oxyaquic (Arenic) Haplustalfs l, sili, subact Oxyaquic (Arenic) Haplustalfs

19 Ng Nam Phong Ustoxic Quartzipsamments.
l, sili, semiact Arenic Haplustalfs l, sili, Grossarenic Haplustalfs

20 Nn Nakhon Phanom c, mixed Aeric Plinthic Paleaquults
f, kao Aeric Plinthic Paleaquults f, kao Aeric Plinthic Paleaquults

21 On On csk, kao Oxic Plinthaquults
lsk/frag, mixed, subact Aeric (Plinthic) Epiaquults. lsk/frag, mixed, subact Aeric (Plinthic) Epiaquults.

22 Pc Pak Chong c, kao Oxic Paleustults
vf, kao Rhodic Kandiustox vf, kao Rhodic Kandiustox

23 Pm Phimai
vf, smec Chromic Ustic Endoaquerts vf, smec Ustic Endoaquerts

24 Pn Phen lsk/c, kao Typic Plinthaquults
lsk, mixed, subact Aeric Plinthic Paleaquults lsk, mixed, subact Aeric Plinthic Paleaquults

25 Pp Phon Phisai csk, mixed Typic Plinthustults.
csk, kaoTypic (Oxyaquic Plinthic) Paleustults csk, kao Typic (Oxyaquic Plinthic) Paleustults

26 Re Roi Et fl, mixed Aeric Paleaquults
fl, mixed, act Typic Kandiaquults fl, mixed, subact Aeric Kandiaquults

27 Rn Renu fl, mixed Aeric Plinthic Paleaquults
fl, mixed, semiact (Aeric) Plinthic Paleaquults fl, mixed, semiact (Aeric) Plinthic Paleaquults

28 Si Sikhio fl, sili Rhodic Paleustalfs
fl, mixed, semiact Typic Rhodustalfs. fl, mixed, Typic Rhodustalfs.

29 Sk Sakon lsk, mixed Petroferric Haplustults
lsk/frag, mixed, subact Petroferric Haplustults lsk/frag, mixed, subact Petroferric Haplustults

30 Ska Sa Kaeo -
lsk, kao Typic (Plinthic) Paleustalfs lsk, kao Typic (Plinthic) Paleustalfs

31 Sn Sung Noen c, mixed Typic Paleustults
f, mixed, semiact Typic Paleustults f, mixed, semiact Typic Paleustults
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ตารางที่ 2   (ตอ)
No Symbols Series Taxonomy 1975 /Taxonomy 1998 Taxonomy 2003
32 Ss Si Songkhram f, mixed, a, Vertic Tropaquepts

f, mixed, subact Ustic Endoaquerts. f, mixed, subact Ustic Endoaquerts.

33 St Si Thon col, mixed, nona Aeric Tropaquepts
col, mixed, subact, nona Fluvaquentic Endoaquepts col, mixed, nona Fluvaquentic Endoaquepts

34 Su Surin csk, mixed Rhodic Paleustalfs
csk, kao Typic Rhodustalfs csk, kao Typic Rhodustalfs

35 Suk Satuek fl, sili Oxic Paleustults
fl, sili, subact Typic Paleustults fl, sili, subact Typic Paleustults

36 Tp That Phanom fsi, mixed Ultic Haplustalfs.
fsi, mixed, semiact Ultic Haplustalfs fsi, mixed, semiact Ultic Haplustalfs

37 Tsr Thung Samrit vf, nona Vertic Tropaquepts
vf, smec Typic Natraquerts vf, smec Typic Natraquerts

38 Tt Tha Tum f, kao Aeric Tropaqualfs
f, mixed, semiact Aeric (Plinthic) Endoaqualfs f, mixed, semiact Aeric (Plinthic) Endoaqualfs

39 Tu Tha Uthen col/csk, sili Entic Tropaquods.
col/csk, sili/kao, subact, noncemented Oxyaquic
Haplorthods

col/csk, sili/kao, subact, noncemented Oxyaquic
Haplorthods

40 Ub Ubon Aquic Quartzipsamments
l, sili, semiact Aquic Arenic Haplustalfs l, sili, semiact Aquic Grossarenic Haplustalfs

41 Ud Udon col, sili, nona Typic Tropaquents
col, mixed, act, nona Typic Halaquepts col, mixed, act, nona Typic Halaquepts

42 Wn Warin fl, sili Oxic Paleustults
fl, sili, subact Typic Kandiustults. fl, sili, Typic Kandiustults.

43 Yl Yang Talat col, sili Ustoxic Dystropepts
col, sili, semiact Oxyaquic (Ultic) Haplustalfs col, sili, semiact Oxyaquic (Ultic) Haplustalfs

44 Yt Yasothon fl, sili Oxic Paleustults
fl, sili, semiact Typic Paleustults fl, sili, semiact Typic Paleustults

หมายเหตุ
soil temperature = Isohyperthermic

f = Fine vf = Very-fine fl = Fine-Loamy col = Coarse-Loamy
fsi = Fine-Silty l = Loamy csk = Clayey-Skeletal lsk = Loamy-Skeletal
sili = Siliceous mont = Montmorillonitic smec = Smectitic kao = Kaolinitic
subact = Subactive semiact = Semiactive act = Active superact = Superactive
a = acid nona = Nonacid
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ภาคผนวก

ภาพหนาตดัชดุดนิ



Pak Chong Phen Roi Et Sung Noen Sakon

Phimai Phon Phisai Si Khio Renu Si Thon



Surin Si Songkhram



Ban Phai Buri Ram Buntharik Chumphon Buri Chok Chai

Chakkarat Chum Phuang Chatturat Chan Thuek Dan Khun Thot



Khambong Khemarat Nam Phong Nakhon Phanom On

Huai Thalaeng Kula Ronghai Loei Maha Sarakham Khorat



That Phanom Tha Tum Ubon Warin Yasothon

Satuek Thung Samrit Tha Uthen Udon Yang Talat
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