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Abstract

The study on improvement of water and fertilizer use efficiency for sweet corn
production were carried out at 3 provinces, Chiang Mai, Nakhon Phanom and Kanchanaburi
provinces during October 2016 - March 2018. The aims of this study were to (1) determine
major nutrient requirement and crop removal by various sweet corn varieties grown in Thailand
and (2) evaluate the efficiency of fertilizer application for quality sweet corn production under
drip irrigation system. Sweet corn samples in each study area were collected 2 times at early
tasseling stage, (about 50 days after planting) and harvesting stage (about 75 days after
planting). Fresh and dry weights of above ground plant parts (stalk and ear) were recorded
and nutrient contents (nitrogen, phosphorus and potassium) in each plant parts were analyzed
for evaluation of nutrient requirements and crop removal. For the evaluation of fertilizer use
efficiency under drip irrigation system for quality sweet corn production, the experimental
design was a randomized complete block design (RCBD) with 4 replications and 4 treatments.
The treatments were as follows; (1) fertilizers was applied at the rate of 30.5 N/rai, 7.5 kg
P,0s/rai and 7.5 K,0 kg/rai (common practice rate by sweet corn farmer) and water supplied
by furrow irrigation, (2) applied fertilizer at the rate of 25 N/rai, 7.5 kg P,0s/rai and 7.5 K,0
kg/rai (based on nutrient crop requirements and soil analysis data, site specific fertilizer
application, SSFA) and water supplied by furrow irrigation (3) applied fertilizer at the rate of
SSFA and water supplied by drip irrigation and (4) applied fertilizer at the rate of SSFA by
fertigation system. After planting, growth yield and yield component of sweet corn were
recorded.

The study found that the average nutrition requirements of 16 sweet corn verities for
1 crop of sweet corn production were as follows: 24.83 kg N/rai, 4.31 kg P/rai (9.91 kg P,0Os/rai)
20.56 kg K/rai (24.67 kg K,O/rai), 7.07 kg Ca/rai, 2.52 kg Mg/rai and 2.51 kg S/rai. In
addition the amount of nutrients accumulated in yield (crop removal), were as follows: 7.17
kg N/rai, 1.99 kg P/rai (4.57 kg P,0s/rai) 5.87kg K/rai (7.04 kg K,O/rai), 1.20 kg Ca/rai, 0.82
kg Mg/rai and 1.16 kg S/rai. The amount of nutrients accumulated in yield of sweet corn was
used as a guideline to determine the appropriate fertilizer application rates for sweet corn

production. However, amount of available nutrients in the soil should be considered together



to maximize efficiency of fertilizer management. For the fertilizer use efficiency under drip
irrigation trails, the results showed that fertilizer and water managements by the treatment 4,
(applied fertilizer at the rate of SSFA (25 N: 7.5 P,05: 7.5 K,0 kg/rai) by drip fertigation
system improved growth (height and dry weight of above ground plant part) yield and quality
of sweet corn yield significantly. Hi-brix 59-sweet corn grown in the research field of Mae
Hia, Research Demonstrative and Training center, Faculty of Agriculture, Chiang Mai University
and farmer’s field at Mae Ai district, Chiang Mai province had the highest yield 4.03 and 3.12
ton/rai respectively when fertilizers were applied by drip fertigation system. The same result
was also observed on Hi-brix 53-sweet corn grown in farmer’s field at Phanom Thuan district,
Kanchanaburi province, yield of sweet corn was 3.17 ton/rai. In contrast, Sugar star plus—
sweet corn grown in farmer’s field at Phon Swan district, Nakhon Phanom province fertilized
by drip fertigation system had low yield of 2.66 ton/rai. The low yield of sweet corn obtained
by drip fertigation system treatment might cause by improper amount of water supplied to
crop by drip irrigation system. However, the results of this study indicated that fertilizer
application by drip fertigation system generally was more efficiency than by soil application
with furrow irrigation. Moreover, drip fertigation enhanced plant nutrient uptake especially for
phosphorus uptake. Even though, drip fertigation systems are costly but they save much

water, up to 50%.
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