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Effects of Fertilization Methods on Ethylene Evolution
and Shattering in Rice Grains
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ABSTRACT

The relationship between the rates of rice grain shattering caused by typhoon and characteristics
considered to be related with grain shattering such as heading date, amount of grain production and
ethylene evolution of rice plant grown under the different methods of fertilization was analyzed.

The grain shattering rates which was traced by the fallen grains after typhoon “Dinah” occured in
August 28 to 29, 1987, in the plots with nitrogen such as nitrogen alone, NP, NK, NPK, NPK+SiO,
and NPK+compost plot etc. was lower than that in without nitrogen plots such as no fertilizer, compost
alone, PK, P and K alone etc. and the amount of ethylene evolved from the leaf blades also showed the
same trends.

The correlation between the grain shattering rate and grain yield was negative but ethylene evolution

was positively correlated with grain shattering rate of rice plant.
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Table 1. The condition of gas chromatograph for
analyzing C,H,

Items Conditions

Porapak N, Stainless 2m x 3mm

Column packed D

Detertor Flame lonization Detertor (FID)
Carrier gas Nitrogen, 50ml/min.

Column temp. 55-60°C

Detector temp. 105°C

Sensitivity 10° x 4

Chart speed 10mm,/min.

injection volume 1.5 ml
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Fig. 1. Differences of the shattering rates of rice
grain due to the fertilization methods
during the period of typhoon “Dinah”
accompaning 12 .5m/sec. of wind velocity

with 71mm of rain.

Table 2. Heading date, rice grain yield and ethylene evolution due to fertilization methods.

Fertilization Heading Polished rice C,H, evolved
method date (T/ha) (nl.g. F.w™' hr.7Y)
W/O nitrogen
No fertilizer (-NPK) Aug.6 2.4 11.38
Compost only Aug.9 3.7 12.11
Phosporus only (-NK) Aug.8 3.3 13.17
Potassium only (-NP) Aug.8 3.1 9.84
P.K(-N) Aug.8 3.0 11.90
W/ nitrogen
Nitrogen only (-PK) Aug.10 4.9 7.52
N.P (-K) Aug.5 4.6 6.36
N.K (-P) Aug.10 4.8 6.27
N.P K Aug.10 5.0 8.06
N.P K+compost Aug.11 5.6 7.23
N.P.K+SiO, Aug .6 5.2 6.08
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Fig. 2. The relationship between shattering rates
and the yield of rice grains due to the
fertilization methods.
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Fig. 3. The relationship between the shattering
rates of rice grain and C,H, evolved
from rice leaves due to different fertiliza-
tion methods.
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