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Land suitability for sugarcane in Northeast Thailand
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Abstract

The purpose of this study is to analyze an integrated land suitability for sugarcane by using GIS. The study
area, Northeast Thailand covers an area of about 170,000 km” and is the largest area for sugarcane production in
Thailand. A set of land qualities relevant to sugarcane cropping were studied and identified based on the FAO
guideline for land evaluation. These land qualities include water availability (W), nutrient availability index (NAI),
particle size (P), rooting conditions (R) and topography (T). Each of which is considered as a thematic layer in the
GIS database. The diagnostic factors and the factor rating for each land quality were determined based on the
previous study. The suitability evaluation model for sugarcane in the Northeast is based on the equation: suitability =
W x NAI x P x R x T The result yielded 4 classed: highly suitable, moderately suitable, marginally suitable and
unsuitable. The suitability result in the area covers 10.26, 17.99, 11.25 and 42.80 % of the total area for high,
moderate, marginal and none suitability respectively. The suitability classes were checked against the field study and

the previous work of other agency with kappa coefficient of about 0.82
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Land use requirement Factor Rating
Land Quality Diagnostic Unit S1(1.0) S2(0.8) S3(0.4) N(0.1)
Factor
Water Availability Annual Rainfall | mm. >1600 1,100-1,600 | 800-1,100 <800
(W)
Nutrient Available NAI=NxPx >0.32 0.05-0.32 0.0001-0.05 <0.0001
Index (NAI) K x pH
N % >0.2 0.1-0.2 <0.1
P | ppm >25 6-25 <6
K | ppm >60 30-60 <30
pH - 6.1-7.3 7.4-7.8 7.9-8.4 >8.4
5.1-6.0 4.0-5.0 <4.0
Particle Size (P) Soil Texture | class | C,L,SCL,SIL, SiCL,SL SiC,LS C(%clay>65),
Si,CL,L G, SC, AC, S




Land use requirement Factor Rating
Land Quality Diagnostic Unit S1(1.0) S2(0.8) S3(0.4) N(0.1)
Factor
Rooting Conditions Soil Depth cm. >100 50-100 25-50 <25
®)
Topography (T) Landform  x | Class @mmﬁuﬁuﬂﬁ'mnminﬁ 2
Slope & %

HNTN: Soil Texture(P);

Y v o & ' Ao
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CL=Clay Loam, SiC=Silty Clay; SiCL=Silty Clay Loam; C=Clay, L=Loam, SiL=Silty

Loam, LS=Loamy Sand, SCL=Sandy Clay Loam, SL=Sandy Loam, S=Sand, G=Gravel Soil

U @

Y (Landform) (1@2AUA1A%Y (Slope) ﬁwwi"uﬂgﬂf?’@ﬂ

Landform Foot Slope & Mountain &
Flood Plain Low Terrace Middle Terrace High Terrace
Slope (%) Erosion Surface Rock Outcrop
0-2 N N s1 $2 s1 N
25 - s1 $2 $3 $2 N
5-12 - - - $3 s3 N
>12 - - - - N N
Wingmg:  SI=1.0, S2=08, S3=04, N=0.
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2LYNAIMNT 4339.83 | 11.77 | 31.79 | 096 | 13.06 | 39.92 | 119 1.31
v.ola5s 4,161.66 | 1435 | 18.69 | 113 | 57.03 | 472 | 249 1.59
v.500100 8,299.45 | 17.19 | 1091 | 524 | 63.81 | 019 | 1.43 1.22
.09 11,424.61 | 7.61 7.16 8.16 3219 | 43.12 1.27 0.48
A ALINY 8,839.98 | 921 | 8.68 | 353 | 64.64 | 753 | 493 1.48
2.a0aUAT 9,605.76 | 15.79 | 9.85 | 2551 | 42.86 | 1.04 | 2.11 | 285
i].fﬁu‘ﬂg 8,124.06 | 4.22 10.15 1.59 77.09 2.99 2.29 1.67
VUUDINY 7,332.28 | 16.50 4.68 37.60 | 27.56 6.86 2.84 3.96
ARUTGRTELREY 3,859.09 | 2.64 | 38.03 | 2450 | 1845 | 1232 | 1.09 | 297
28193y 3,161.25 | 29.04 | 2091 | 272 | 3429 | 932 | 273 | 0.99
%.qmmﬁ 11,730.30 | 11.65 | 26.43 | 23.80 | 22.96 | 10.23 2.89 2.05
1.9Ua51¥51H 15,744.85 | 14.86 | 18.30 | 6.14 | 39.63 | 16.62 | 1.65 | 2.8l
safann 168,825.35 | - - - - - - -
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1 zjm'iyﬂmmaudw 3,339.20 | 15.5 | 28.89 | 833 | 12.75 | 32.36 | 0.66 | 1.51
2 f;ju*ﬁﬂmdauﬁ 3 604.85 | 0.1 | 023 | 1.49 | 17.28 | 80.77 | 0.06 | 0.06
3 fcjuﬁ”ﬂmﬁ'auﬁ 4 803.84 | 0.53 | 11.8 | 798 | 18 | 60.12 | 0.74 | 0.84
4 ijmfﬂmfhuﬁ 1,748.72 | 431 | 1.96 | 12.24 | 238 | 54.44 | 128 | 1.98
5 zjuﬁﬂmdauﬁ 6 643.66 | 12.32 | 628 | 27.88 | 3426 | 4.55 | 7.68 | 7.03
6 aq'uﬁﬂmdauﬁ 7 2,467.45 | 1651 | 6.15 | 39.54 | 2034 | 824 | 2.61 | 6.59
7 zjfu‘lj‘ﬂmff’m‘ﬁ 8 1,893.07 | 19.81 | 2.24 | 4543 | 25.08 | 0.94 | 3.05 | 3.44
8 zjmi’?ﬂmdauﬁ 9 440.78 | 122 | 52.36 | 3.45 | 208 | 514 | 025 | 581
9 'cjmfwﬁqu 940.03 | 13.81 | 1151 | 7.84 | 632 | 017 | 078 | 2.7
10 q‘ufwﬁ?ma 1,271.46 | 13.08 | 8.04 | 4431 | 31.55 | 0.04 | 147 | 15
11 a;mi”mm 1,175.70 | 13.97 | 2024 | 1121 | 43 | 997 | 127 | 033
12 zjnﬁﬂm 2,71446 | 13.1 | 23.51 | 23.05 | 20.18 | 17.99 | 126 | 0.91
13 zjm‘iyuaﬂmudn 2,758.52 | 16.49 | 9.66 | 7.16 | 27.42 | 37.42 | 1.59 | 0.25
14 zjuﬁwmmmmauuu 3,292.37 | 19.05 | 15.97 | 30.76 | 28.63 | 1.35 | 2.88 | 1.37
15 ’ejiJ‘lfWﬁiﬂimmﬂua'N 3,049.46 | 2001 | 5.5 | 31.05 | 3497 | 2.16 | 244 | 3.86
16 a;mfwmu 876.66 | 0.04 | 0.01 0 | 5712 | 4211 | 0.65 | 0.08
17 a;m‘iyﬂau 1,049.52 | 1825 | 898 | 22.54 | 104 | 37.14 | 236 | 034
18 ajuﬁym g 611.93 | 03 | 042 | 048 | 486 | 4947 | 0.72 | 0.01
19 fcjm‘i”wﬁmﬂm 71598 | 9.1 | 034 | 5822 | 30.71 | 038 | 057 | 0.67
20 zjm‘iywﬁwmu 70338 | 14.84 | 1429 | 41.96 | 23.51 | 1.62 | 3.04 | 0.74
21 fjul‘fwﬁaﬂﬁywﬁw 2,60832 | 1336 | 9.73 | 31.73 | 3634 | 1.79 | 2.81 | 4.24
22 ’ejiJ‘lfng}ﬁfJﬁyﬁmJ 1,738.42 | 8.83 | 445 2973 | 513 | 152 | 27 | 147
23 zjmfwﬁ'aﬂﬁywqu 3,469.86 | 15.03 | 14.98 | 2333 | 41.64 | 0.17 | 212 | 2.73
24 zjuﬁywﬁaa i 1,501.77 | 18.75 | 31.95 | 0.74 | 9.58 | 3794 | 05 | 0.53
25 EjZJ‘IjliﬁI’JleIN‘ﬂiw 1,382.04 | 1.95 | 16.99 | 122 | 1524 | 64 0 0.6
26 zjuﬂywﬁmgﬂ 796.16 | 11.05 | 40.49 | 0.68 | 26.8 | 13.89 | 496 | 2.13
27 tjuﬁwﬁwwmq 3,366.74 | 16.85 | 12.5 | 2822 | 2725 | 7.71 | 4.1 | 337
28 a;m‘fwﬁqa?; 730.03 | 23.8 | 0.67 | 43.12 | 277 | 139 | 245 | 087
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29 fcjmfw%munu 2,545.62 | 2.68 | 20.82 | 2343 | 1638 | 356 | 1.05 | 0.05
30 tjnﬁw%mua‘n 2,77098 | 556 | 832 | 1.79 | 7935 | 047 | 237 | 2.15
31 tcjmfﬁdauﬁ 2 3,803.82 | 622 | 2078 | 7.54 | 4636 | 1439 | 285 | 1.86
32 fjumfﬁdauﬁ 3 3,22894 | 10.56 | 29.79 | 529 | 387 | 739 | 538 | 2.89
33 chiJiiﬁffhuﬁ 4 524515 | 1145 | 1324 | 44 | 6733 | 0 1.96 | 1.61
34 EjllileiWWi‘ﬁll 2,076.88 | 1.19 | 207 | 732 | 23.12 | 4474 | 1.85 | 1.07
35 zjm‘fwwaﬂ 914.65 | 3.24 | 24.74 | 32.04 | 27.01 | 12.06 | 0.69 | 022
36 fjm‘fmmmauuu 3,866.82 | 8.96 | 2327 | 11.42 | 1791 | 2727 | 2.12 | 9.05
37 chll‘LiWWE]W]EJuﬁN 2,423.61 | 323 | 39.64 | 10.84 | 29.76 | 937 | 6.12 | 1.04
38 ﬁjuﬁwa"mszmu 889.31 | 147 | 921 | 325 | 23.05 | 3271 | 09 | 0.16
39 icjm‘fwéﬁug 1,738.78 | 4.17 | 28.11 | 13.11 | 4543 | 4.82 | 208 | 23
40 fjm‘fwﬁnfw?mu 2,523.97 | 6.93 | 29.06 | 10.04 | 22.96 | 2546 | 4.09 | 1.46
41 fcjm‘iywén% 4 4,075.00 | 29.48 | 18.99 | 4.11 | 33.96 | 9.55 | 276 | 1.15
42 rcjm:iym‘ﬁmmauuu 3,202.81 | 1093 | 40.53 | 1141 | 24 | 721 | 245 | 346
43 tcjmfmﬁﬂn@audn 4227.93 | 10.71 | 35 6 | 2977 | 661 | 6838 | 5.03
44 fjm‘iywz-‘hwmﬂm 1,839.92 | 3.12 | 3021 | 622 | 43.12 | 15.04 | 1.6 0.7
45 dn1§151 iU 687.62 | 6.37 | 3846 | 3.09 | 1578 | 3354 | 09 | 185
46 tcjm‘iywémzwa 76287 | 195 | 1.85 | 286 | 3.65 | 89.58 | 0.06 | 0.04
47 'gjuﬁyﬁwmwm 77127 | 027 | 55.14 | 624 | 23.75 | 1095 | 329 | 037
48 fcjm‘iywﬁaamamm 671.64 | 1.65 | 498 | 3.41 | 3933 | 1.87 | 339 | 056
39 ('cjuffsﬁ) 48,267.59 - - - - - - -
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49 fjmfmamuuu 2,87035 | 3.6 | 2423 | 894 | 58 27 | 153 1
50 dnﬁwgamudw 1,014.43 | 827 | 2061 | 62 | 5336 | 746 | 158 | 2.5l
51 chmfmuad’mﬁ 2 3,740.05 | 4.92 | 13.05 | 2.82 | 75.32 214 | 175
52 zjm‘fmadauﬁ 3 2,744.03 | 1401 | 1323 | 096 | 63.22 | 022 | 583 | 2.52
53 tjm‘fwﬁfﬂsw 144727 | 72 | 416 | 913 | 339 | 531 | 219 | 0.68
54 tcjmfwéﬁ 4933.01 | 376 | 105 | 1.51 | 7447 | 483 | 3.13 | 18
55 tcjmfwén%q‘lns 2,973.76 | 548 | 2799 | 893 | 5481 | 033 | 1.08 | 1.39




d' ' dy a dy = 9 12 Y ' :’ @ = A '
MINN 7 (79) mammwuwmmzfmmmmJgnaasJiwquuﬂumﬂmzauaaﬂmmmua (99)

A A ° A Aa o v A~ o a A
4.0 HaN e naailudesazvesnunman: TueeniReatie
YN
(M3.01.) S1 S2 S3 N C U W
56 ALY 3,632.74 | 22.72 18.23 4.66 50.23 2.17 1.13 0.86

57 YR UFVY 3,219.95 | 27.89 | 20.34 233 41.49 3.21 3.09 1.66

58 PR ULBE 1,672.17 | 6.48 17.05 7.45 224 43.28 0.42 2.91

59 wihd lautiow 2,165.67 7.76 17.23 3.25 20.32 38.5 1.01 11.93

60 wihd Tau g 483836 | 1562 | 1488 | 742 | 4433 | 152 | 176 | 078

61 PR NEADY 3,935.11 | 4.49 19.58 | 2259 | 38.17 | 10.33 3.56 1.29

63 YU UAN 956.1 | 7.34 3.6 0.6 87.12 - 0.67 0.68

64 SOVERITRRPEK 1,372.03 0.12 21.5 5.01 28.54 39.05 3.13 2.64

65 mihaaenda 3,974.50 | 4.35 18.51 5.21 42.25 26.51 2.14 1.03

66 whanlziie 6922 | 1.26 23.21 3.42 57.86 9.52 2.78 1.96

67 P INTINDY 1,871.37 | 3.19 25.56 8.5 4262 | 17.64 1.05 1.44
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q
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62 cjuﬁywﬁwmm 1,770.84 | 4.47 | 17.82 2.9 69 0.21 3.51 2.1
q
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q
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68 VIS INAUWAN 903.7 | 16.68 0.56 0.93 79.9 - 1.01 0.92
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60 | duihdniay 1,343.81 | 9.02 | 1625 | 171 | 67.99 | - 346 | 1.57
70 | quihéiazima 2,599.55 | 631 | 7.69 | 037 |8279 | - 158 | 1.26
71 fcjm‘iwﬁnf?rmﬁaa 70033 | 8.68 | 1068 | 9.67 | 68.61 | - 1.94 | 0.42
72 aq'm?iywﬁu?mﬂwqi 2,801.78 | 1229 | 847 | 171 |[7535| - 1.52 | 0.66
73 | quinieug 1,778.69 | 13.67 | 925 | 7.1 | 49.74 | 1457 | 4.03 | 1.64
74 | quiniiegeqe 840.05 | 22.93 | 21.94 | 832 |2766 | 18 | 079 | 037
75 zjmfwﬁ'aﬂ Ty 3,643.53 | 589 | 8.86 | 071 | 7626 | 3.85 | 3.11 | 132
76 tjm?iywﬁ’aﬂm 1,588.90 | 9.29 | 6.98 | 4.83 | 52.54 |20.19 | 527 | 09
77 | quiiwelng 665.16 | 15.63 | 27.87 | 1.28 | 47.04 | 446 | 338 | 0.33
78 | quinhedisay 3,356.65 | 485 | 102 | 285 |7472| 159 | 475 | 1.03
79 aq'm?iywﬁ’aﬂmﬂ 1,177.80 | 11.66 | 12.1 | 0.77 | 70.83 | - 329 | 135

39 (tju;jma) 71,223.89 | - - - - - - -

gurinthén
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82 ﬁjm‘iywﬁmuﬁ 38085 | 0 | 4.13 | 24.53 | 4645|2384 | 093 | 0.11

3% (tjmf"m'h&'n) 844.06 | - - - - - - -

sanamn | 167,02992 | - - - - - - -
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