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INFLUENCE OF WEATHER ON YIELD OF RICE

Asociation of westher clements with crop
growth and yields is well known. Although
there are numerous studies (Fisher, 1924, Cole
1938, Mallik, 1964, 1966; Inoue €t al., 1965;
Gangopadhyay and Sarker, 1965; Lomas and
E)“LISHUULI 1970 LomaS 1971 1973 1985
Sreenivasan and Banerjee, 1973; Chowdhury
and Gore, 1991) regarding crop-weather rela
tionships, our present knowiedge is still insuf-
ficient and we do not know the exact manner
in which various weather clements influence
and control the crops, crop phases and the
resulting yield. It is, therefore, desirabie to
have more such studies on as many growth
aspects, crops and weather elements as pos-
sible.

In spite of the importance of the rice crop as
one of the three basic cereds feeding the
world's population relatively little research
work has been caried out on weather-yield
relationships, especidly for India where rice is
grown as a major crop. Sreenivasan and
find out effect of rainfall on rice crop a
Karjat. Adopting this technique Sreenivasan
and Banerjee (1978) found that additional
rainfall above the normal, exerts negative
influence during sowing, tillering and flower-
ing stages of rice a Aduthurai and Coimba-
tore. Ali the studies cited above used Fisher's
technique except by Chowdhury and Gore
(1991) who have used curvilinear technique
forrice crop in Bhandara district and observed
that a combination of maximum temperature of
30.5"C, 81% relative humidity and rainfall of
1000 mm during physiological growth phases
is ideally suited to give optimum rice yield.
This paper anadyses rice production at
Pattambi (10 48 N 76 12'E) in Kerala and
investigates the relationship between weather
and rice yield by using curvilinear technique.
The study was carried out with the kharif rice
(Jaya). Yield data were obtained from the

Regiond Agricultural Research Station (Kerda
Agricultural  University) Pattambi. In this
station, the paddy is normally transplanted
between end of June to middle of July and
harvested in September-October. Twelve years
rice yield data during the period 1974-1990
were considered for this study. For some of
the years, data could not be considered as it
was missing or unreliable. Total rainfall, total
sunshine hours and average maximum and
minimum temperatures for the growing period
were collected from the crop weather observa
tory at Pattambi. Curvilinear technique as
described by Ezekiel and Fox (1959) and
Samui and Chowdhury (1994) was used for
analysis.

Comparison between reddud 7 and Z°

(Table 1) show that the new residuds decre-
ased in eight cases and increased in four cases.
Apparently the third estimates are nearer the
actuals than the second estimates. The approxi-
mation was terminated at this stage, since the
decrease in sum of squares of Z** is margina
than that of Z" and was felt that the curves
have approached the underlying true curves.

The curves shown in Fig i(a) to (d) represent
the net relation between the rice yield and
maximum and minimum temperature, bright
sunshine hours and rainfall. The inferences
ae

(i) Yield of rice (Jaya) at Pattambi increases as
the average daily minimum temperature incre-

ases from 21.5"C. The optimum value of the
minimum temperature is 23.5° C.

(i1) Yidd of rice (Jaya) at Pattambi decreases
as the average daily maximum temperature
increases from 29.1 C. The optimum value of
the maximum temperature is less than or equal
to 29.1 C. High temperature induces sterile
spikelets and hence reduction in yield.
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Fig 1(a). Apparent relation of rice yield (Jaya) to Fig 1(b). Maximum temperature and yield of rice
minimum temperature adjusted to maximum temp- (Jaya) adjusted to minimum temperature, sunshine
erature, sunshine hours and rainfall hours and rainfall
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Fig 1(c). Sunshine hours and yield of rice (Jaya)
adjusted to maximum and minimum temperatures
and rainfall

(iii) Yield slowly decreases as the tota bright
ssunshine (BSS) hours during planting to har-
vesting increases from 300 hours to 450 hours.
Beyond 450 hours of BSS, the fall is rapid.
The optimum value of the total bright sunshine
hours is less than or equal to 300 hours.

RAINFALL(mm)—>

Fig 1(d). Rainfall and yield of rice (Jaya) adjusted
to maximum and minimum temperatures and sun-
shine hours

(iv) Yield decreases with increase in tota
amount rainfall during planting to maturity
from 900 to 1100 mm. Yield appears to
remain more or less sationary so long the
total rainfall remains within 900 mm and
decreases asthe tota rainfall exceeds 900 mm.



RESEARCH NOTE

The optimum value of the total rainfall is 900
mm. The present study thus illustrates the
ability of thecurvilinear analysis both to bring
out a sies of crop weather relationships
which are not observable on the surface and to
provide a basis for estimating the probable
effect of new combinations of independent
factors upon the dependent one.
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