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Agricultural Zoning for Alternative Combination of Land use in Northeast Thailand
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Abstract

Land suitability evaluation is generally
established based on individual crop types which
provide inadequate information for alternative
combination of land use. In this study agricultural

zoning is accomplished with objective of integrated



analyzing of land quality for economic crop suitability
accompanied by delineating units of land as to their
suitability for alternative combinations of land use with
respect to economic and environmental issues.
Northeast Thailand is the study area, which covers an
area of about 170,000 Km2. The economic crops in
the area are rice, sugar-cane, cassava and rubber
tree. The suitability evaluation for each crop was
conducted, based on the method described in FAO
guidelines. An overlay process of defined land quality
layers with the suitability model provided the land
suitability for each crop. The land qualities for each
crop are water availability, soil properties, salt hazard
potential and topography. Land suitability layers with
their class attributes were prepared for rice, sugar-
cane, cassava and rubber tree. The resultant maps
were checked against the ground investigation for
reliability analysis. Economic return and soil erosion
for each land unit of suitability map were also
estimated. Simultaneously, overlay was then
performed of the suitability layers and conservation
areas with selection criteria of identifying highly and
moderately suitable classes. The zoning that matches
land uses to the highly and moderately suitable land
areas was recommended with respect to the
conservation area and alternative economic returns.
The highly suitable areas for rice, cassava, sugar-
cane, rubber tree, rice-sugar cane, sugar cane-
cassava, sugar cane-rubber tree, cassava-rubber
tree and sugar cane-cassava-rubber tree cover areas
of about 5.90, 5.04, 3.10, 0.48, 0.30, 3.85, 1.14, 1.51
and 1.87 respectively. The suitable area for rice,
cassava, sugar-cane, rubber tree, rice-sugar cane,
sugar cane-cassava, sugar cane-rubber ftree,

cassava-rubber tree and cassava-sugar cane-rubber

tree accountfor 10.23, 6.46,0.69,0.87,1.18, 2.05,
6.28, 0.86 and 3.78 respectively.
Keywords: Zoning, Rice, Cassava, Sugar-cane,

Rubber tree.
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s el 2,000 1,200-1,500 1,100-1,200 <1,100 [/ (2553)
2. fatiaanandlu Radclite saite (W)
; 0.100-  0.001- bing — —
1azleminnn NAI=N*P*K*pH| - | >0.500 <0.001 2. faianaly Radciiffe
) - 0500  0.100 [rochette nd
o " " . * * *
a3 (NAI) 1962) dselemisnm |NAI=N*P*K*pH - | >0.500 0.100-0.500 0.001-0.100 < 0.001 e
- -
ulnsaulupu () | % >02 0102 <01 - 2WNINT (NAI) (1982)
Naanaialuau (P) |ppm >25 6-25 <6 - . insauludu (N | % >0.2 0.1-0.2 <0.1 -
AU
Twunadenlupu (K)| ppm|  >60 30-60 <30 B veavlefaludu (P) | ppm | >15 10-15 3-10 -
7l a1 (2553) { Fenluf Foduay
amflunsaifusng - 6173 7478, 7984, >84, WungLmed luaw (K) ppm | >30 <30 - R
[lufiu (pH) 516.0 4.0-5.0 <4 pudunsaflusne| - | 5.0-7.3  7.3-8.0, 3.5-4.0 >8.0,
3.anulu _ (LA (pH) 4.05.0 <35
B v " Aaudineg, ~
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> sic, CL, 1 (0)
4.ms¥nEiin v L, SIL, Si, C.G.SC, [
R wanu class LS SCL, luazAny sic. sicL C
1BAURAY (1) SL AC.S,SS.Fl 555 ’ ’ .
SiC o t4 (%clay>65),
4NN | CL, imiuas
5 AN19EMIVER au & LBAU class SL LS G,SC.A oy
’ v = PR9LUBAY (I SCL, SiL, pous (2553
. ANNANTBIAL cm.| >100  50-100 2550 <25 [uaeni o C.S8,SS,
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a o ] a AT (2553,
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7. ANTNNUN (G) . al - . o 4 luazAny
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AL Panaumsandes |l I wniwld (D) s saline oz (2553)
nnmEnANIeR Al <2 24 412 >12 7an il |gidugu ANARLS s RATIg LAY -
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NNEUR iiedu : L=Loam, SiCL=Silty clay loam, SiL=Silty loam, SCL= Sandy clay loam, CL=Clay loam, SL=Sandy 8.!?1%11@6%’18 . o
loam, C=Clay, LS=Loamy sand, SC=Sandy clay, SiC=Silty clay, S=Sand, G=Gravel soil, SC=Slope complex, . Ll“immmsgrymﬂ VIWVLE I .
AINNITA <2 2-4 4-12 >12 |
AC=Alluvial complex, F=Fragmental, SS=Skeleton soil au /ﬂ Piw (2539)
AnamwnsiiaAuLAs : High = ﬁvwﬁ‘ﬁ‘iuﬂni:wumnmﬁamn%ﬂ, Medium = Ffifitinanssnumninderunand, Low n3au (H)

= winiiuansznuanindetion, Non-saline = fufin A
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AATUABINUN AU U U= 1AS
Slope (%)
Landform
0-2 2-5 5-12 >12
Flood plain N - - -
Low terrace N S1 S2 S3
Middle terrace S1 S2 S3 S3
High terrace S2 S3 S3 N
Foot slope & Erosion surface S1 S2 S3 N
Mountain & QOutcrop N N N N

NG \iefu : L=Loam, SiCL=Silty clay loam, SiL=Silty loam, SCL= Sandy clay loam, CL=Clay loam, SL=Sandy
loam, C=Clay, LS=Loamy sand, SC=Sandy clay, SiC=Silty clay, S=Sand, G=Gravel soil, SC=Slope complex,

AC=Alluvial complex, F=Fragmental, SS=Skeleton soil
o a s & dd o & "
AngamwnisifiaRuAa : High = AR HansznUaNINAesNNTgR, Medium = HuAfiElkanszmuaniniethunans, Low =

Aufinduansznuainindeiien, Non-saline = fufiihifiin
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Slope (%)
Landform
0-2 2-5 5-12 12-35 >35
Flood plain N N N N N
Low terrace N S§2 82 S3 N
Middle terrace S1 s2 82 S3 N
High terrace S1 S2  S2 S3 N
Foot slope & Erosion surface S1 S2  S2 S3 N
Mountain & Outcrop N N N N N
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(Nutrient availability index)
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FRUNLAMETTUL GIS WAZATUIDIHAAMAINANNIN 1
¥, My e Lo 4
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NAI =

NxPxKxpH (1)
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(Oxygen availability)
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5.2.3.4 N199NENUNADUUDAYW (Water retention)
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5.2.3.5 @N1IENITUEIRANURITIN

(Rooting conditions)
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5.2.3.6 n1sRtnaaNInLAwly (Excess of salts)
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5.2.3.7 AMWAURN (Topography)
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5.2.3.8 AMNIREWNLANNITNANSDU

(Erosion hazard)
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Land Suitability = WX NAIxOXxIXRxDxG xH (3)

Tt Land Sutabilty = AMamisnzaNTesiiAudmsL
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5.2.5 NSATINAALANINYNGIAY
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(Cohen, J., 1960)

5.2.6 MSAATIZAAULATHFANARNT
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£ o o o yvaa o |
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m@mmmuﬁiaﬁunu (Benefit cost ratio) 199 B/C ratio

(Boardman et al, 1996) Tneifiaganiiundiaszifiilu
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Q q
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NUNUATH AR T
B/Cratio = B, (1+1)
C.(1+1) (4)
Tnefl  BIC ratio = Benefit cost ratio

B, = Total annual return,

C, =Total annual cost
n = Number of year or project duration
t = The production period in each year

i = Discount rate
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