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Soil Survey and Land Evaluation for Establishing the Demonstration
Farm in the Oudomxai Province, Laos.

Moo-Eon Park*, Ki-Wook Park', and II-Hwan Cho’

Retired Official Association of RDA, Suwon 441-707, Korea
'Rural Research Institute. KARICO. Ansan 426-170, Korea
2Seongduk Agriculture Company, Yeongigun 339-833, Korea

In order to select the demonstration farm site for agricultural investment by Korean fund, 14 sites were
investigated by soil morphological characteristics and were evaluated by rating method in the Qudomxai
province of Laos. Land evaluation was carried out by using eight factors, such as site accessibility, soil erosion
susceptibility, easiness of farm mechanization, imigation water obtainability, suitability of soil physical and
chemical properties for crop growth, cost for establishment of farm foundation and land obtainability. In
addition, one site to have been highly ranked was soil physico-chemically studied for farm planning. The site
of heavy clayey soil has hydraulic conductivity of 26.27~40.64 cm day'l, organic content of lower than 14 g
kg'l, available phosphate content of lower than 3 mg kg'l, exchangeable cations of lower than 0.38, 11 and 3.1
cmolc kg'l in K, Ca and Mg, respectively. Major important limitations for establishment of demonstration
farm were concluded as heavy soil-texture, high soil erodibility, low organic matter and phosphate contents,
and insufficient irrigation water in the Oudomxai province of Laos.

Key words: Rating method, Oudomxai soil, Land evaluation, Demonstration farm
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Fig. 1. Reconnaissance soil map by WRB classification system (FAQ).
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Fig. 2. Location of soil observation sites in the Qudomxai province, Laos.
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Table 1. Soil description of observation sites in Oudomxai province.

Site Soil description
o Location: About 15 km from M.Beng to north-east direction.
o Geographic setting: Low hill, 7~10% slope
o Drainage and landuse: Well, upland
: A, -+ 0-40 cm. Dark brown (7.5YR 4/4) CL; very sticky and very plastic.
By -+ 40-80 cm. Redish brown (S5YR 5/4) SiC; very sticky and very plastic.
By, --:80 +cm. Yellowish red (5YR 5/6) SiC; very sticky and very plastic.
o Location: Near Chantal about 6 km from M.Houn to M.Pakbeng.
o Geographic setting: Low hill, 7~10% slope
o Drainage and landuse: Well, upland
2 A, -+ 0-40 cm. Brown (7.5YR 4/4) CL; very sticky and very plastic.
Byi --+40-100 cm. Strong brown (7.5YR 5/6) SiC; very sticky and very plastic.
B, +-:100 +cm. Strong brown (7.5YR 5/6) SiC
o Location: Chantal about 4 km from M.Houn to M.Pakbeng.
° Geographic setting: Alluvial plain, 2~7% slope
° Drainage and landuse: Well, upland
3 A, ---0-30 cm. Brown (7.5YR 4/4) gravelly CL; sticky and plastic.
Byi -++30-70 cm. Strong brown (7.5YR 5/6) SiC; very sticky and very plastic.
By +-70 + cm. Strong brown (7.5YR 5/6) SiC
o Location: Chantal about 27 km from M.Houn to M.Pakbeng.
° Geographic setting: Hill foot, 3~6% slope
o Drainage and landuse: Well, upland
Ay +-0-30 cm. Dark brown (7.5YR 4/4) gravelly CL; very sticky and very plastic; granular structure; many plant
4 roots; smooth boundary.
Bi---30-60 cm. Yellowish brown (10YR 5/6) SiC; very sticky and very plastic; smooth boundary.
Bai++60-80 cm. Yellowish brown (10YR 5/6), SiC; common reddish yellow mottles (7.5YR 6/6); very sticky and
very plastic.
By -:80 + cm. Yellowish brown (10YR 5/6), SiC
o Location: North-east outskirts of M.Xai.
o Geographic setting: Hill, 15~30% slope
° Drainage and landuse: Well, upland
Ay -0-30 cm. Dark reddish brown (2.5YR 5/4) CL; very sticky and very plastic; granular structure; many plant
5 roots; smooth wavy boundary.
B¢+-30-130 cm. Red (2.5YR 5/8) SiC, very sticky and very plastic; subangular blocky structure; smooth wavy
boundary.
BC:--130 + cm. Crushed color reddish yellow (7.5YR 7/6) mixed with light reddish brown (2.5YR 6/4) strip, white
(7.5YR 8/1), brownish yellow (10YR 6/8) and spot of very dark grayish brown (10YR 3/2); Silt originated
from completely weathered mudstone; no structure; sticky and plastic.
° Location: 30 km from M.Xai to M.La.
o Geographic setting: Hill, 15~30% slope
° Drainage and landuse: Well, upland
Ay -0-20 cm. Dark yellowish brown (10YR 4/6) CL; sticky and plastic; granular structure; many plant roots;
6 smooth wavy boundary.
Bi--20-40 cm. Yellowish brown (10YR 5/8) gravelly CL; sticky and plastic; subangular blocky structure; smooth
wavy boundary.
C:-+40-80 cm. Brownish yellow (10YR 6/8) very gravelly LS; abrupt smooth boundary.
R---80 +cm. Bed rock of breccia consisted of various fragments colored with very pale brown, brownish yellow
and yellowish brown (10YR 7/7, 6/8, 5/8).
° Location: In front of the restrant of village in M.Houn.
7 o Geographic setting: Low hill, 2~7% slope.

Drainage and landuse: Well, upland
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Ay -0-20 cm. Dark reddish brown (SYR 3/3) SiL; sticky and plastic; granular structure; many plant roots; smooth
wavy boundary.
By +:20-70 cm. Yellowish red (SYR 5/8) SiCL; very sticky and very plastic: subangular blocky structure; abrupt
smooth boundary.
B2y -©70-100 cm. Reddish yellow (5YR 6/8) gravelly SiCL; gravels could be weathered siltstone fragments; diffuse
smooth boundary.
B3 --100 + cm. Reddish yellow (S5YR 6/8) very gravelly SiCL.
o Location: Near Namphou about 40 km from M.Houn to M.Pakbeng.
° Geographic setting: Mountain, 30~60% slope
o Drainage and landuse: Excessively well, upland
8 Ay -0-20 cm. Reddish brown (S5YR 4/4) gravelly CL; sticky and plastic; granular structure; many plant roots;
diffuse smooth boundary.
Bi---20-30 cm. Yellowish red (5YR 5/6) gravelly CL; sticky and plastic; smooth wavy boundary.
R---30 + cm. Bed rocks of hard gneiss.
° Location: Near Nampik about 10 km from M.Xay to M.Namo.
o Geographic setting: Hill foot, 7~15% slope
° Drainage and landuse: Well, upland
9 Ap--0-30 cm. Reddish brown (2.5YR 4/4) CL; sticky and plastic; many roots; abrupt smooth boundary.
B ++30-110 cm. Red (2.5YR 5/6) SICL; very sticky and very plastic; clay films; diffuse smooth boundary.
Bayr--110-260 cm. Red (2.5YR 5/8) SiCL; very sticky and very plastic; clay films; clear smooth boundary.
Bs3'--260-330 cm. Light red (2.5YR 7/8) CL; sticky and plastic; abrupt smooth boundary
C---330 + cm. Reddish brown (2.5YR 4/4) very gravelly SL; non sticky and non plastic.
° Location: Near Xiangle about 4 km from M.Beng to M.Xay.
o Geographic setting: Alluvial plain, 2~3% slope
° Drainage and landuse: Moderately well, soybean
Ay -0-20 cm. Dark grayish brown (10YR 4/2) CL; very sticky and very plastic.
10 B21---20-50 cm. Grayish brown (10YR 5/2) SiCL; many dark yellowish brown (10YR4/6) mottles; very sticky and
very plastic.
B --50-100 cm. Strong brown (7.5YR 5/6) SiCL; many yellowish red (SYR 4/6) mottles; firm; very sticky and
very plastic.
Ba3---100 + cm. Strong brown (7.5YR 5/6) SiCL
° Location: Vantang in M.Houn.
> Geographic setting: Local alluvial plain, 2~3% slope
° Drainage and landuse: Moderately well, upland (soybean)
Ay +-0-14 cm. Dark reddish brown (2.5YR 3/3) CL; very sticky and very plastic; subangular blocky structure; many
1 roots; smooth wavy boundary.
Bi---14-48 cm. Red (2.5YR 4/6) SiC; many dark reddish brown mottles (2.5YR 2.5/4); subangular blocky structure;
some gravels; diffuse smooth boundary.
C---48-80 cm. Reddish brown (2.5YR 4/4) SiC with abundant red shell fragments; firm; very sticky and very
plastic; diffuse smooth boundary.
R---80 + cm. Red shale bedrock with few clay mixture in cracks.
o Location: 200m from the Agricultural extension service center of the M.Houn.
° Geographic setting: Undulating hill foot, 2~7% slope
o Drainage and landuse: Well, upland (corn)
Ay +-0-30 cm. Dark reddish brown (SYR 3/3) SiL; sticky and plastic; granular structure; many plant roots; smooth
12 wavy boundary.
Bair+-30-100 cm. Yellowish red (SYR 5/8) SiCL; very sticky and very plastic; subangular blocky structure; abrupt
smooth boundary.
B2y --100-150 cm. Reddish yellow (SYR 6/8) gravelly SiCL; gravels could be weathered siltstone fragments; diffuse
smooth boundary.
B3 --150 + cm. Reddish yellow (5YR 6/8) very gravelly SiCL.
o Location: South outskirt of M.Xay.
13 ° Geographic setting: Low hill, 10~20% slope

o

Drainage and landuse: Well, upland (corn)
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Ay -0-40 cm. Dark reddish brown (2.5YR 3/4) SiCL; very sticky and very plastic; granular structure; many plant

roots; smooth wavy boundary.

By -+40-380 cm. Red (2.5YR 5/8) SiC; very sticky and very plastic; common coarse light reddish brown (2.5YR
7/3) mottles; thick clay films; subangular blocky structure; smooth wavy boundary.

BC:--380-1100 cm. Crushed color reddish yellow (7.5YR 7/6) mixed with light reddish brown (2.5YR 6/4) strip,
white (7.5YR 8/1), brownish yellow (10YR 6/8) and spot of very dark grayish brown (10YR 3/2); Silt
originated from completely weathered mudstone; no structure; sticky and plastic.

R:--1100 + cm. Bedrock of mudstone

o Location: About 25 km from M.Xay to Songcha.
° Geographic setting: Mountain, 30~60% slope

" o Drainage and landuse: Well, upland (corn)

Ay +-0-40 cm. Yellowish brown (10YR 5/6) CL; sticky and plastic; granular structure; many plant roots; smooth

wavy boundary.
R---40 + cm. Bedrock of gneiss.

=29} A el Qal HEAQ 20 km o2 HA

of W9 L & 1 (§ONE ol HrhH $Ao| wet
F48 2o

EPAe EQUISES 343 Bt AuE
MR SARE g ARANES NFAE B
A oj7lpoleh, EFAAAL A FolA 27
S FSEE, AE, ALY, EgrEE, =
oo EikE, RAEA Fo| wolHr EQHAHE

= 1 (FuDoA 5 (FAD7IRAE S538F9Et Universal
soil—loss equation (Brady, 1990)°4 Z9A 77
£} am, Eqe] mAAFARA S4eo] Uk §4
b o] WA 4 sl 270 meemAl Aol
AT G0mOVE ANE A AARA AR mEo]
A Sk G A% 5 (HZ o2 B

HAH EOl $2 B 4D A4S
])i sto] A 9ol wet g5 F3UATh
del AN Bl Fole AL, A
3k e, AS SASE 53 AL o
B 2o #AGe]l A= s&Yol 7t
A2 1 (o) S A o] ofY
AxGEf ] Eeder Aol HET olzwol

N
-

il oZ‘:

off ~— S

F A

olf —~ o.
_ll:: ohl, FIF

ja)
JZ‘J

-

[e]
RIS

filo

[e]
° pefsia, =90l $343 7

A% 5 (AWE
Jol 2 AARA Z9A] Aol o, AATLH
0oL, BISlt Aol Bt 1AHAl oleke 2
98 5 (AW sk, ARHAT Thade] Hol 49

ol B7IARIl Thssh AA gl BARA A

Br 32 Moo Al
o S x

Aol ol el ol 0k g HgaE
o] £ R 1 (§o) sto] Arhd U wet
g =9

Wi FEe 2719k A2 FEEs 2t
AEAEE AR AdEAE HelE HsiMe B
o] ok, s el WHE A4 5 9o
HHoA sHdE ol8sk= Aol 7P golsitt. uket

Y
:

A BHEE o]8T A9 PHORRE HA|7A| 9
Ae7F g0l 7}% T HERE A48T = ok whebA
J2 st o2 RE ] g FYAE
5THA o)4f HHstoiof 7L 7Hs
g 24E 5 ( 1 W= skal, 100 m ool Qlo] Ueh
Hgoll ot A7 7Hsst Tk e 1 (BODE
sto] AJha -Qoll wet g5 Fort
EoFsshd o] fEjde B e H&E 7]Eo]
oftzt AlHjE H|R7} &Ko R olgd 4= 9]
27tz aclo] Hry, BlRAES] Sl o
FoleudsE (CEC), Yol 5 zd
el d7]1231=(BS), AddEede] 7=
F71ETF (OM), ol 5=
20k SlekAo] gt BEAAJZo] QloHuF  NAFRI
(2010b) o] EFAAS Faste] &) fdt A=E
1 (W F3)olA 5 (W EPH7HA] 5558kt B2t
o].Od]:]- X—]E‘()‘]—Ekol _CL ]_150ko] 7ﬂ/\]— 60%0]}\}
o7 HAF} Rl §9 49 Ago] *‘d 2 5 (W%
EPHE ot AAHR AgH oFEo] Holal, HEF
ol W2 A BEoFS 1 (W9 F5)E sto] A &

Nofg

ol
o)

r{r e e rE

o i

Aol gl A== H2

), B4, i, 82d= (BD) 50l Z#EOH
=51 (Mg F2)lM 5 (e =74 552
ot EE Zo[7F 10 em 3Ol HReY ARESo] Sl
do EgFogA fgoz YLt 7 HA
U AAL 60%014to7 Fatal Hggo] 2o EokS
5 (¢ =¥ E 3tal, EES| g7k 30 cm ool
=4 1 mojyie] %“I'P% lb} uksol §lal, EAo] Af

¥z’

o3 H4eo] £

sol Ata ol o

as} =
]_Cd

Oi

Hm
o>
o
=
o 1:



1030

Table 2. Land evaluation for the establishment of model farm by rating method.

Rating factor for land evaluation

Site T
AF SE M w SC SP CF LO Total

1 5 3 3 5 1 3 3 1 24
2 3 3 3 3 1 3 3 1 20
3 3 2 2 2 1 3 2 4 19
4 3 3 3 3 1 3 3 4 23
5 1 4 4 5 1 3 4 4 26
6 1 4 4 4 2 4 5 4 28
7 2 3 2 3 1 3 2 5 21
8 4 5 5 3 3 5 5 1 31
9 2 3 2 4 1 3 3 3 21
10 2 1 1 2 1 3 2 5 17
11 3 3 3 4 1 3 2 1 20
12 2 3 2 3 1 3 2 5 21
13 1 3 3 3 1 3 3 5 22
14 3 3 5 5 3 5 5 1 30

*Rating factors

Accessibility (AF) estimated by time and distance for accessing to farm [0 (easy) —5 (difficult)]
Susceptibility to soil erosion (SE) estimated by stiffness and soil erodibility [1 (light) —5 (sever)]

Easiness for farm mechanization (FM) estimated by rock fragment, soil stickiness, etc. [0 (easy) —5 (difficult)]
Obtainability for Irrigation water (IW) estimated by distance from river [(1 (less 200 m) —5 (1 km more)]
Soil chemical properties (SC) for crop growth estimated by soil morphological properties, [1 (very good) —>5 (poorest)]

Soil physical properties (SP) for crop growth estimated by soil morphological properties [1 (very good) —5 (poorest)]]

Cost (CF) for establishment of farm foundation estimated by soil morphological properties [1 (low) —5 (highest)

Land obtainability (LO) estimated by land ownership and price by purchase or lease [1 (easy) —5 (difficulty)
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Table 3. Soil physical properties of the potential land (observation number 11) for establishment of model farm in the

Oudomxai province.

Particle distribution

Soil hydraulic

Soil samples Depth - Soil texture L.
Sand Silt Clay conductivity
cm % cm day”
Surface 0~15 17 34 49 SiCL
Padddy . . 26.27
Subsoil 20~40 7 46 47 SiCL
Surface 0~15 28 28 44 CL
Upland ) 40.63
Subsoil 20~40 28 28 44 CL
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Table 4. Soil chemical properties of the potential land (observation number 11) for establishment of model farm in the
QOudomxai province.
Sample pH EC OM  Av. P,Os Ex. cations Av. SiO;
Ca Mg K Na
(1:5) ds m' g kg 700 S —— POt S) N - —— mg kg’
Surface 6.3 0.05 13.8 1 8.1 2.0 0.19 0.12 92

Paddy .

Subsoil 6.6 0.03 3.6 0.2 11.1 3.1 0.09 0.17 99

Upland Surfac.e 5.6 0.05 12.1 3 1.6 1.1 0.38 0.30 -

Subsoil 5.4 0.05 10.9 2 1.1 0.8 0.22 0.06 -
= 857t Botd Fapgo] wie We Ao FAE Ak 2 favks 2do] AU shxAgdEGg ¥ B
weba] FgEA 2710 30 emolder A7 skl A o A= Aoz xSk Qlok. wheEba 2R sof Eok
FAE Tt debE 2AA IAFAES s + A 2R A Aishr] flsiAe dole 5 A=
© Aol EFRAE AEAZIAL 2SR FobA A o] dpghie] 1WA s A&How sleHy T
e & 5 QS Aos A Foll =estofop & Zloz AYZhErt

gl SEMolFE FHUEE EGRAETE B vt A ot A AEEAdS f7l=,
o] ¥ @2 28 L7)al Sl Ao® AR A3, it EGNEERY A& AR} d7el 9
(Roader et al, 1994), ol EYFAHT= EQH|SE g AT NI B2 FEANFAASY Ego] 2
7F AEAE] AR A 7] dleel 2rle 54 Al Zlodstiet. AHRt Bhe AEQFe] S-S AT
oz AZHET) Table 4= AHEH QA (11¥ &) AeliM= vt AEES Fae & Fdavt s
O] =3} Eoko] it akeha] SAS ZARE Zlo|t Ao HZrE)

A A9 =Rk Al st HE AEe] BT Wl SEE ule a5t
F S YEdaL i, Foleses Az = th el BRAYe Axr|er $7)17F vt 7|25
Tl B A ZAEA olztl A WEY] = 4 el o7 7 AlE T 7P e she A2
EFoll Hlste] gEAZolY EGHACR foleE0] WA olekal Az W= 8-, Aske &
ol AA Yezly] gEeR Ndct EYRIIESH ot o dE & AT TP &4 BRle
& =Ry WEY T3] 14 g kg olFl] £EoR PGS o] &5tz Zlolth AlfsEA S Bl
ol Wil & Qi FFE 3 mg kg olFtE L @ T2 8T ZS dulste] WS Al sk
< olth, E wehyd Fol2 77 K 0.38, Ca 11, o] A2 B 419, 8w, 10%, 11H 5 4
Mg 3.1 cmol. kg 'o|3t® EAwo] Hlwz e He 39 shdgroll tisto] pH Ho|HE o]&st] =S &
ofl ity RDA (1999)= ZraAfuo] Agdt 2xos g%t Aif B pH 72 FAEo $Ho] v Zlo
f71% 20~30 g kg, & A 150~450 mg kg, 2 FAste] 4v XHo) SRS HFH st FYrAs)
W3 K 0.45~0.8 cmol. kg ', WF Ca 5~7 cmol. At} Table 5+= 3hH49] 318t BAGH Aol
kg ', W% Mg 1.5~2.5 cmol. kg & AHAIFHL 9l AR shHsE fale FEFES FEsF uig ot
©ow NAFRI (2010b)= EFRAA] sjd7Eo= Bl A BwleR Z8shrlo wAde] fle Aoz AZE
= FAHE Ego] f71E 20~40 g kg |, & ¢ o 28y Wwies 288 de Wile Fol IR
10~25 mg kg ', W34 K 0,15~0.23 cmol. kg ', N, P, K, Ca, Mg 5 JEQA9 xE 1zs}lojof
WY Ca 5~10 cmol. kg ', W¥H4 Mg 1.0~3.0 cmol. gty 53] w@ W Al Al Bl g8l s
kg 'S AMEERIL gtk RDAQ}F NAFRIE H4Ho] A2 P AU (NAFRI, 2001). T AlRls7dol] s
gt 71E eAE Y Hushle oAt AER Aot A7t "HolA ol gstrlol 7k A w8
AR e BBl E wed ol Bl whEshA| HES 7Fe & Q= farming pondE HAT Zart
Tl kel wie- W Alo] ©e s AA Utk Farming pond= ZA717F Q= AYollM= 2=
= 3l Aeo]l P=2lo]7] wiZo] fEAkele] B mREoflA

Evenson (1994)& ShzAoel ofdt siebguists = = 417 3o} 2 % ik,

ARG A3 SR T B pHE SRMeld U7 Ve FYSW, ehos SEMolFelN FYEA
SO wokn NEH Cash Ki 39 o4 F7bE A BEE Y Fa% gojast HEdwel e 3
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Table 5. Chemical properties of river water at a distributary of Meckong river (near to observation number 4) in the

QOudomxai province.

EC General chmical component (mg L™)
pH (uS m’") Total N Total P K Ca Mg Na
7.2 0.301 1.51 0.10 6.36 42.33 6.45 13.40
Heavy metal component (mg LY
Al Fe Mn Cd Cu Pb Zn Ni Cr
0.5252 0.5764 0.0400 0.0000 0.0000 0.002 0.0213 0.0000 0.0000
AW B e EGUAN, oS RS 1Y A ol g 2 3
FF, WAESY BE, SE A4 Fom Ao

oz SEMolF g SUYRAE FHH 95
of olEPAY AUL Wot HESAE O UAY
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YRS W 9wt oA i molsfets
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