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ABSTRACT

The irrigation scheduling for sugarcane in Nakhon Sawan Province was developed using the
DSSAT-CANEGRO simulation model based on the management-allowed depletion (MAD) technique.
Two sugarcane planting conditions—new planting and ratoon—were taken into consideration.
The simulation study included 7 cases: (1) sugarcane planting under rain-fed system, (2) sugarcane
planting under irrigated system with the MAD of 50% (50MAD), (3) 55% (55MAD), (4) 60% (60MAD),
(5) 65% (65MAD), (6) 70% (7OMAD), and (7) 75% (75MAD). The DSSAT-CANEGRO model reasonably
simulated irrigation scheduling for sugarcane at different MAD levels. The irrigation scheduling for
sugarcane with the 60MAD is recommended because it provided a compromised alternative between
sugarcane product (fresh sugarcane of 14 ton/rai, sucrose of 1 ton/rai (7.5%)) and irrigation practice
(irrigation requirement 15 times with a total of 400 mm). Irrigation requirement of the 60MAD was less

than that of the conventional 50MAD.
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Figure 1 Boundary of Nakhon Sawan Province and location of sugarcane field
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Figure 2 Mean monthly rainfall and temperature of Nakhon Sawan Province (1970-2017)
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Figure 3 States of soil moisture (from oven dry to saturation) and its availability to crops
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Figure 4 Sugarcane yield from simulation compared with statistical data and rainfall data (2007-2017)
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Table 1 Components of sugarcane production and yield, It is the average from simulation of

35 growing years (1981-2016)

Components Cases
RAIN 75MAD 70MAD 65MAD 60MAD 55MAD 50MAD

rainfall (mm)

planted cane 1175.9 11759 11759 11759 11759 11759 1175.9

ratoon 1175.9 11759 11759 11759 11759 11759 11759
irrigation (mm)

planted cane 0.0 154.8 218.4 317.2 397.6 451.6 4947

ratoon 0.0 168.3 239.5 3415 4295 479.3 515.7
number of Irrigation

planted cane 0.0 4.6 6.8 10.5 14.0 16.8 19.5

ratoon 0.0 5.0 7.5 11.3 15.1 17.8 20.3
crop evapotranspiration (mm)

planted cane 715.3 837.3 895.2 975.0 1042.5 1089.9 11184

ratoon 725.6 857.0 919.1 10019 1069.5 11158 1141.0
sugarcane yield (ton/rai)

planted cane 10.64 11.23 11.72 12.53 13.32 13.41 13.52

ratoon 11.07 11.69 12.16 12.92 13.59 13.70 13.78
sucrose yield (ton/rai)

planted cane 0.51 0.63 0.72 0.85 0.97 1.01 1.03

ratoon 0.53 0.65 0.73 0.86 0.97 1.00 1.02
sucrose content (%)

planted cane 482% 558% 6.11% 6.72% 7.24% T749% 7.62%

ratoon 4.84% 5.54%

6.02% 6.61% 7.09% 7.24% 7.38%
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Figure 5 Compared sugarcane yield of irrigation scheduling with irrigation
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Figure 6 Compared sucrose yield of irrigation scheduling with irrigation
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