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PENNAPA SRISAWAT : EFFICIENT WATER SUPPLY FOR SUGARCANE PRODUCTION
UNDER DRIP IRRIGATION SYSTEM. THESIS ADVISOR : ASST. PROF. THITIPORN
MACHIKOWA, Ph.D., 76 PP.
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Sugarcane is mostly grown in the Northeast which is usually cultivated and
harvested from December to March during a period of low rainfall. New planting or
regerminated sugarcane often face a severe water deficit which directly impacts both
quality and quantity of sugarcane production. Therefore, the sugarcane practice with
drip irrigation is most effective in the early stage of planting since it can maintain
optimal soil moisture and reduce the effects of drought stress on growth, physiological
processes, and yield. However, the efficiency of drip irrigation also depends on the
water controlling method. This research aimed to study the effects of drip irrigation on
growth, yield, and physiological process of sugarcane and to compare the effects of
the drip irrigation controlling method between a water balance model and a wireless
sensor system on growth, yield and water use efficiency of sugarcane. A series of 3 drip
irrigation experiments was conducted using sugarcane cultivar Khon Kaen 3 (KK3). The
1" experiment was conducted under field conditions using a randomized complete
block design (RCBD) with 3 replications. The treatments were 3 irrigation methods
including i) Control (rainfed condition), ii) Drip irrigation with half water supply, and i)
Drip irrigation with full water supply. The results showed that drip irrigation with full
water supply produced the highest growth and yield (19.7 tons/rai) which was 19.4%
and 31.1% higher than drip irrigation with half water supply and rainfed conditions,
respectively. The 2" experiment was conducted under greenhouse conditions. The
experimental design was RCBD with 3 replications. The treatments were 3 irrigation
methods including i) Well irrigated (control) ii) Water deficit at 3 months after planting
(MAP), and iii) Water deficit at 7 MAP. The results showed that the well-irrigated
treatment could maintain suitable physiological processes (photosynthesis rate,

transpiration rate, and stomatal conductance) at all growth stages. Both water deficit



conditions had significantly negative effects on physiological processes especially
during their water deficit periods which consequently had negative impacts on growth
and productivity. The water deficit at 7 MAP had more negative effect on yield than
the water deficit at 3 MAP. The cane yield of well irrigated treatment was 44.4% and
52.6% more than water deficit conditions at 3 MAP and 7 MAP, respectively. The g
experiment was conducted in 2 soil textures (sandy clay loam (SCL) and loamy sand
(LS)). The experimental design was RCBD with 3 replications. The treatments were
4 irrigation methods including i) Control (no irrigation) + Soil fertilizer application i) Drip
irrigation controlled by water balance model + Soil fertilizer application, iii) Drip
irrigation controlled by water balance model + Fertigation, and iv) Drip irrigation system
controlled by sensor + Fertigation. The results showed that the drip irrigation
controlled by the sensor produced the highest yields of 19.0 and 21.3 tons/rai which
was 55.7% and 26.0% higher than no irrigation in SCL and LS soils, respectively.
Comparing the irrigation controlling methods, found that there was no significant
difference between either irrigation method (sensor or water balance model) in cane
yield, but the drip irrigation controlled by the wireless sensor had higher irrigation water
use efficiency (IWUE) than the drip irrigation controlled by the water balance model
since it used 7.1 and 15.5% less water than the drip irrigation controlled by water
balance model in LS and SCL soil, respectively. From the results, it can be concluded
that drip irrigation controlled by the wireless sensor had higher precision for irrigation
control than the water balance model. Additionally, it was more convenient and easier
to use than the water balance model. However, the cost of the wireless sensor was

still expensive for small scale farmers.
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