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Analysis of Effectiveness and Possibility for Improving Sugarcane Yield by

Irrigation in Sugarcane Planting Area around E-SAAN Sugar Mill
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ABSTRACT

Drought stress is a main problem of sugarcane production in the Northeast of
Thailand which causes the low yield. Application of irrigation could influence on
sugarcane yield. The objective of this study was to determine appropriate areas for
irrigation improvement in sugarcane planting areas in a radius of 60 km of the E-Saan
Sugar Industry Co., Ltd., Sam Chai District, Kalasin Province. Sugarcane planting areas
overlaid with soil type and climate zone were used to define a simulation mapping unit
(SMU) for inputting to the Canegro sugarcane model. Climate data set from year 2000-
2009 was used to stimulate model of sugarcane yield in rainfed and irrigated crop areas in
past 10 years. Sugarcane cv. KK3 was used in this study. Yield gap between rainfed and
irrigated crop areas overlaying with underground water map were calculated by each SMU
to find cost and benefit for irrigation method. Increasing of yield and cost of irrigation were
analyzed to determine suitable area for irrigation. Results from simulation showed that
irrigation could improve sugarcane yield by 1.1- 8.4 ton/rai depending on SMU. For each
SMU needed 138-658 mm for irrigation. Irrigated sugarcane production costed higher 815-
9,561 Bath/rai than rainfed sugarcane resulting in returns of -331-11,034 Bath/rai. According
to the obtained model, 381,359 rai of sugarcane planting area (60.45%) showed the most
suitable for improving sugarcane yield by irrigation, whilst 149,133 rai (23.64%) were the
lands that moderately suited to irrigation improvement. Irrigation system in another

100,005 rai (15.85%) of sugarcane planting areas in this study slightly increased the
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sugarcane yield and 418 rai (0.06%) were
not suitable for irrigation. This study
indicates that irrigation can improve
sugarcane yield but different in each area.
Thus, determination of suitable area for
irrigation can decrease the risk of

investment.
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Table 1 Summary of SMU number and their component

SMU number 1 2 3 4 5 6 7 8 9 10
Weather station  WS-2  WS-5 WS-1  WS-2 WS-3 WS4 WS4 WS-5 WS-1 WS-2
Soil group SG-4  SG-4  SG-6  SG-6  SG-6  SG6  SG-7  SG-16 SG-17 SG-17
SMU number 11 12 13 14 15 16 17 18 19 20
Weather station ~ WS-3 WS4 WS-5 WS-2 WS4 WS-5 WS-5 WS-1 WS-2 WS-3
Soil group SG-17 SG-17 SG-17 SG-18 SG-18 SG-20 SG-21 SG-22 SG-22  SG-22
SMU number 21 22 23 24 25 26 27 28 29 30
Weather station ~ WS-4  WS-5  WS-1 WS4 WS-5 WS-1 WS-2 WS4 WS-5 WS-1
Soil group SG-22 SG-22 SG-24 SG-24 SG-24 SG-25 SG-25 SG-25 SG-25 SG-35
SMU number 31 32 33 34 35 36 37 38 39 40
Weather station  WS-2  WS-3 WS4 WS-5 WS-2 WS-1 WS4 WS-1 WS-2 WS-3
Soil group SG-35 SG-35 SG-35 SG-35 SG-36 SG-38  SG-38  SG-40  SG-40  SG-40
SMU number 41 42 43 44 45 46 47 48 49 50
Weather station ~ WS-4  WS-5 WS-1  WS-2 WS-3 WS4 WS-5 WS-1 WS-2 Ws-4
Soil group SG-40 SG-40 SG-41 SG-41 SG-41 SG-41 SG-41 SG-44 SG-44  SG-44
SMU number 51 52 53 54 55 56 57 58 59 60
Weather station ~ WS-5 WS4 WS-2  WS-3 WS4 WS-5 WS-1 WS-2 WS4 WS-5
Soil group SG-44  SG-47 SG-48 SG-48 SG-48 SG-48 SG-49 SG-49 SG-49 SG-49
SMU number 61 62 63 64 65 66 67 68

Weather station ~ WS-2 WS-4  WS-5 WS-5 WS-1 WS-2 WS4  WS-5

Soil group SG-56 SG-56 SG-56 SG-59 SG-61 SG-61 SG-61 SG-61
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Figure 1 Division of sugarcane planting area into areas represented by weather stations
of the Department of Meteorology, Thailand. The areas were defined by the Thiessen
method. Areas of sugarcane growing are shown in different colors corresponding to the

respective weather stations
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Figure 2 Distribution in area of sugarcane growing in the study area, of soil groups
belonging to the Soil Database System of the Land Development Department, Ministry of
Agriculture and Cooperatives, Bangkok, Thailand. The numbers correspond to groups in

the classification of Land Development Department
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Table 2 Average annual rainfall of the five weather stations of studied area during the

year 2000-2009

Station name Average rainfall (mm y-') SD
Kalasin WS-1 1478.1 156
KhonKaen WS-2 1306.6 234
KosumPhisai WS-3 1309.5 178
SakonNakhon WSs-4 1486.5 315
Udonthani WS-5 1458.8 268

SD is the standard deviation

Table 3 Representative values of available water content (AWC), saturated hydraulic

conductivity (Ks), and bulk density (BD)

farmlands in the studied area

of the 23 soil groups that occur in sugarcane

Soil Group 4 6 7 16 17 18 20 21 22 24 25 35
AVC(mm mm™) 0.13 0.14 0.13 0.14 0.11 0.13 0.12 0.19 022 0.07 0.13 0.12

Ks (Cm hr?) 034 0.15 3.01 068 0.61 040 154 040 087 6.10 132 259

(BD g cm”) 144 143 149 137 161 141 158 140 155 140 149 157

Soil Group 36 38 40 41 44 47 48 49 56 59 61
ANVC(mm mm™) 0.13 025 0.12 0.10 0.08 0.12 0.13 0.13 0.13 0.13 0.12

Ks (Cm hr?) 1.70 231 6.84 10.1 1334 0.06 131 259 0.69 0.09 0.06

(BD g cm?) 1.48 160 1.71 168 170 137 151 156 151 144 137
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(Negative) (Figure 6)
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Figure 3 Classification of sugarcane fields in the study area by groundwater well capacity
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Figure 4 Average sugarcane yield of 10 years simulation conditions every SMU fromSMU
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Figure 5 Average water application for irrigated condition for sugarcane production in

each SMU from 2000-2009
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Figure 6 Classification of the sugarcane growing fields in study area, into ranks by ABC

analysis of the estimated benefit of irrigation development. Benefit was estimated from

yield modelling, sugarcane prices, and irrigation costs
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