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The Effects of Environmental Variability on Sugarcane Production in the North

and the Northeast of Thailand
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ABSTRACT

Environmental aspects e.g. soil type and weather directly affects plant production.
Sugarcane is an important economic crop in Thailand. Planting areas are scattering
around the sugar mill. The impacts of diverse environments on yield of sugarcane in the
North and the Northeast of Thailand were evaluated. Soil group classification data from
Department of Land Development and regional daily weather data from ECHAM were
used. Data from the years 2010-2039 of the area of 20 x 20 km predicted by PRECIS
were used as input for the evaluation by using CANEGRO model in DSSAT program.
Results showed that sugarcane planting areas in the North and Northeast of Thailand
were influenced by 1079 and 1980 environmental factors, respectively. It was found that
diverse environmental aspects, both spatial and temporal factors, greatly affected
sugarcane yield. Spatial variables are soil and weather factors while temporal variables are
the variations of rainfall. Zoning of sugarcane production areas as well as irrigation would
not decrease yield variations in all environments. However, yield variations decreased by
adequate application of water in each environment. Results indicated that interactions
between water and soil property were the main effects in sugarcane yield variations. To
minimize yield variation in sugarcane, it is necessary to improve irrigation and develop

drought tolerant varieties with higher water use efficiency.
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Table 1. The method on analysis for calculation the standard deviation of spatial

variability that cause from variation of weather

year 2010 2011 2012 e 2039

Weather grid
no. 1 S1Wi1 S1wH1 STW1 S1wi1
no. 2 S1W2 S1W2 S1TW2 S1W2
no. 3 S1W3 S1W3 S1TW3 S1W3
no. n S1Wn S1Wn S1Wn S1Wn
SD Sd1 Sd2 Sd3 = Sd30

S is the soil type which is the most growing area (found in sugarcane cultivation area)

Weather grid is grid that was found in sugarcane cultivation area in Northeast of Thailand since

2010 — 2039

S1W1, S1W2, S1WS...... S1Wn issimulation mapping unit that using for input to crop model and

Sdi, sd2, sd3, ....,sd39 is the standard deviation that cause from variation of weather in each grid

since 2010 — 2039
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Table 2. The method of analysis for calculate the standard deviation of spatial variability

that cause from variation of soil type.

year 2010 2011 2012 e 2039
Soil type
Soil 1 S1W1 S1WA1 STW1 S1WH1
Soil 2 S2WiH1 S2WiH1 S2W1 S2Wi1
Soil 3 S3WH1 S3W1 S3W1 S3Wi1
Soil n SnWi1 SnWi1 SnW1 SnWi1
SD Sd1 Sd2 Sd3 e Sd30

W is weather grid represent 1 grid that has the most growing area in sugarcane production.

Soil type is all types in sugarcane growing area in Northeast of Thailand.

S1W1, S1TW2, STWS...... S1Wn issimulation mapping unit that using for input to crop model and

Sd1, sd2, sd3, ....,sd39 is the standard deviation that cause from the variation of soil type since

2010 - 2039
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Northeast of Thailand in 2009/2010
Source : Official of Sugarcane and Sugar
2011
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Figure 2. Average of sugarcane yield and
standard deviation between simulation
mapping unit of sugarcane planting areas
in the Northeast of Thailand since 2010-
2039
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Figure 3. Sugarcane growing areas in the
North of Thailand in 2009/2010

Source : Official of Sugarcane and Sugar
2011
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Figure 4. Average of sugarcane yield and
standard deviation between simulation
mapping unit of sugarcane planting areas
in the North of Thailand since 2010-2039
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Table 3. Standard deviation of mean of sugarcane yield that cause from temporal

variability

SD of sugarcane

SD of sugarcane

Source of variation vield yield
(ton rai™) (ton rai™)
(Northeast) (North)
Changing daily solar radiation, daily
temperature and daily rainfall 1.8 24
Changing only daily solar radiation
Changing only daily temperature 12 0.7
Changing only daily rainfall 0.6 04
Changing daily solar radiation and 2.4 2.2
daily temperature
Changing dailysolar radiation and rainfall 1.2 0.9
Changing dailytemperature and daily 2.2 2.3
rainfall 2.6 25
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Figure 5. Zones of sugarcane growing
areas in the Northeast of Thailand that
separated by using density of growing

area per weather grid

Figure 6. Zones of sugarcane growing
areas in the North of Thailand that
separated by using density of growing

area per weather grid

Table 4. Average yields, spatial and temporal standard deviation in each zone in

sugarcane production in the Northeast of Thailand

Zone 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Yield (ton/rai) 161 172 158 156 161 167 173 174 172 178 178 187 196 145 210
Spatial SD (ton/rai) 30 38 30 31 25 25 2.8 2.8 32 19 43 36 37 40 16

Temporal SD (ton/rai) 26 23 23 24 23 2.3

2.1 20 25 2.1 23 23 22 26 18

Table 5. Average yields, spatial and temporal standard deviation

in each zone in

sugarcane production in the North of Thailand

Zone 2 3 4

Yield (ton/rai) 11.9 13.7 135 13.2
Spatial SD ((ton/rai) 43 4.7 33 3.7
Temporal SD (ton/rai) 24 2.6 2.5 25
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