Thesis Title Sugarcane Yield Response to Water and Nitrogen

Management Systems
Author Mr. Aung Moe Myo Tint

M.S. (Agriculture) Agricultural Systems

Examining Committee

Asst, Prof. Dr. Attachai Jintrawet Chairman

Lecturer. Phrek Gypmantasiri Member

Lecturer. Dr. Preecha Prammanee Member

Asst. Prof. Dr. Soonthorn Buranaviriyakul Member
ABSTRACT

This study attempts to improve the sugarcane productivity by establishing an
understanding of its response to nitrogen applications under different water
management systems. The study consists of three parts; field survey, field experiment
and simulation. The field survey was carried out in Nawaday Sugar-mill area, Pyay
Township, Union of Myanmar. Field survey was aimed to obtain knowledge about
existing farming systems, bio-physical and socio-economic factors contributing to low
productivity of sugarcane in the study area, together with current practices of growers
in sugarcane cultivation. The field experiment was conducted to examine the response
of sugarcane to nitrogen under different water management systems, at the
experimental station of the Multiple Cropping Center, Chiang Mai University. The
split-plot experimental design was used for the study. Four urea-nitrogen fertilizer
rates (0,100, 200, 400 kg N ha’l) were applied under different water management
systems with three replications. The sugarcane variety (U-Thong 5) was used. The
pre-germinated seedlings were transplanted after 31 days after sowing (DAS) with a

30 cm x 30 cm spacing. Specific weighted urea fertilizer was applied as basal and



vi

mixed with soil. One day after transplanting, the irrigation plots were irrigated with
estimated crop requirement and the minimum water (0.5 liter plant ') was applied for
the rainfed plots. The irrigation was scheduled with one-week interval with estimated
crop water requirement. The CANEGRO-DSSAT process-oriented crop model

incorporated with a nitrogen sub-model was tested against observed data.

The results of the field survey revealed that farmers in the area have been
growing sugarcane on marginal soils, most are sandy soils with relatively low in total
nitrogen contents, ranging from 0.09 to 0.16%. Although 91.3% of cane growers have
been adopting sugarcane based rotational cropping system, their management could
not replenish soil nutrients to meet crop demand for better sugarcane yields. There
were only 7.5% of cane growers who applied urea fertilizer at planting as basal while
46.3% of cane growers applied the fertilizer at earthing-up stage. Their application
rate of urea fertilizer at basal was ranged from 31 to 124 kg urea ha™'. Sufficient
additional nitrogen application and substantial irrigation in early crop growth was one

of the prime factors to build up vigorous sugarcane growth and development.

Results of the field experiment indicated that an initial urea application
enhanced root weight and density per unit volume. The highest root dry matter of 9.69
and 4.05 gm hill" was observed at the 200 kg N ha™! under irrigation and at the 100 kg
N ha™ under rainfed, respectively. The maximum above ground dry matter yield of
sugarcane 92.53 and 11.85 gm hill"' were recorded at 200 kg N ha™! under irrigation
system and 100 kg N ha' under rainfed system, respectively. However, the maximum
nitrogen use efficiency was achieved at 100 kg N ha" application in both water

management systems.

The model overestimated sugarcane above ground biomass of all treatments,
with MSD ranging from 0.0030 to 5.8517 tonnes ha™'. However, the model can be
used as a tool to simulate on the dynamgcs of carbon accumulation and nitrogen under
different water management systems, Fﬁnher investigations are needed to improve the

accuracy of the model.
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