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Abstract

Aerobic rice is a rice production technology in which rice is grown without standing
water in the field but having sufficient water supply by rain supplemented by irrigation when
necessary, and given essential nutrients and effective control of pests and weeds. By this
definition, upland rice that is grown on well drained soils on sloping land in the mountains can be
called aerobic rice. Modern aerobic rice is different from traditional upland rice in the crop
management, in which modern aerobic rice is given all necessary inputs for high yield, like
supplementary irrigation, fertilizer and control of pests, diseases and weeds.

The experiment 1 of this study was set to evaluate the effect of nitrogen (N) fertilizer on
yield and quality of a fragrant rice variety Pathum Thani 1 (PTT1) in aerobic condition with a
Randomized Complete Block design (RCB) ), with individual treatments applied to 8 x 4 m plots.
Seed of rice variety PTT1 was sown at 5 seeds per hill with spacing 25 x 25 ¢cm on February Sth,
2009 and harvested on July 2"d, 2009. The N fertilizer at rates of 8, 16, 24 and 32 kg N rai was
applied in 4 replicates, yield and yield components were compared among rates. Milling quality
and aroma quality test of the milled rice were evaluated. The results showed that grain yield of
PTTI (at 14% moisture) increased significantly with increasing rate of N fertilizer. From yield of
625 kg rai ' with 8 kg N rai , the yield of unhusked rice was increased by 18 kg rai  for every 1
kg N rai ' increase in the rate of N fertilizer. At the top rate of N fertilizer at 32 kg N rai'l, PTTI

yielded 1,063 kg rai . The increases in grain yield with increasing N rate were associated with



increased plant height, number of tillers and production of panicles. Thousand-seed-weight and
number of filled and unfilled seed showed significant difference among N rates. For milling rice
quality, it was found that the percentage of head rice was increased with the increasing of N
fertilizer rates. The jasmine aroma of PTT1 after milling was compared among the N rates by
testing based on smelling test of 20 testers. Most of the tester rated PTT1 at supplied with 8 kg N
rai " as the best aroma and the rice grown with 32 kg N rai ‘as the least aroma.

The experiment 2 was to compare yield, yield component and aromatic quality among
aromatic rice varieties, including KDML105, RD15, PTT1 and RD33, grown aerobically. The
yield of aerobically grown RD15 was 363 kg rai ~ which was higher than PTT1 (349 kg rai ), and
RD33 (312 kg rai') and KDMLI105 (308 kg rai ), respectively. The highest plant height was
RD33 (95.33 ¢cm) while the lowest was PTT1 (59.73 cm). PTT1 had the higher tillers per plant
and panicles per plant than other rice varieties, which were 20 tillers and 18 panicles, respectively.
There were no significant difference among rice varieties in terms of 1000 grain weight, % filled
grain and % unfilled grain. The harvest index of RD15 and PTT1 were 0.14. RD33 had the lower
harvest index than RD15 and PTT1 but higher than KDML105. The strongest aroma of the
aerobically grown rice was produced by KDML105, followed by PTT1 and RD15, with RD33
was the least aroma.

The experiment 3 was to evaluate yield and quality of rice variety Pathum Thani 1 in
aerobic and wetland condition and to determine the effect of spraying of N fertilizer (1% urea) at
different stage of flowering (25%, 50%, 75% and 100% after flowering), compared with spraying
with water at 50% flowering. The results showed that yield of PTT1 grown in wetland condition
was 68 g pot_] while yield in aerobic condition was 29.9 g pot_l. Plant height, tillers per plant,
panicles per plant, 1000 grain weight and % filled grain were lower and % unfilled grain was
lower aerobic than in wetland condition, with no effect of N spraying. Spraying N had
significantly different effects on milling quality of aerobic and wetland rice, especially in the yield
of head rice. The effect was small when N was sprayed at 50% flowering or earlier, but larger at
75% and 100% flowering. The aroma of PTT1 was stronger when grown in aerobic condition

than in wetland condition.



It is therefore concluded that the yield of PTT1 grown in aerobic condition increased, but
the aroma decreased with increasing rate of N fertilizer. Among four jasmine rice varieties, RD15
and PTT1 produced the highest yield, but KDML105 produced the highest quality, in both aroma
and head rice yield after milling. Spraying N fertilizer at late to end of flowering has potential to

increase % head rice yield in aerobic rice.



