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ABSTRACT

Studies were conducted on the relationship batween four weekly averages
. of 11 weather variables viz., temperature (maximum and minimum}, vapour pressure
—VP (forenoon and afternoon), relative humidity—RH (FN and AN), wind velocity,
hours of sunshine—HRS, rainfall, evaporation and rainy days and quarterly yield of
coconut. Theseven lag petiods viz., 6-8, 10-12, 17-18, 22-23. 30-31, 35-36 and
44-46 months prior to the harvest of nuts were identified as important. Of these,
the last five periods correspond to some of the important davelopmental phases of
tha inflorescence like differentiation of ovary and devalopment of stamens, growth
of branches of inflorescence and formation of primordia of male flower, process of
baginning of the primary bract of the inflorescence, differentiation of the outer or
second bract and initiation of primordium of inflorescence.

Introduction

Woeather plays an important role in determining the vyield of any crop.
In a perannial crop like coconut, the influence of weather on the yield is cumulative
since every bunch hastogo through a long, period of 44 months of development
from the primordial stage till maturity. The variations in weather parameters during
this period thus are bound to affectthe vyield. Studies conducted so far in this
direction by earlier workers like Patel (1938), Balasubramanian (1956), Abeywardena
(1968), Prasad Rao (1982), Jacob Mathew et a/. (1986) and Vijayakumar et a/.
(1986) have established the importance of summer rains. Vijayakumar et a/. (1986)
further listed the important weather variables which had significant correlation with
vield of one year ahead, two years ahead and three years ahead of harvest. Howaever,
in none of thesa studies the authors have indicated the critical phases of the develop-
ment of nuts during which the weather factors play a crucial role. In the present
_study, an attempt is made to identify the important weather variables during the
differant critical phases of development of nuts starting from ths primordial stage
up to harvestof nuts.

Materials and Mothods‘

At CPCRI, Kasaragode coconlits are generally harvested at an interval of
about 30 days. Monthly harvest data tor a group of 30 palms, growing under rain-
fed condition in Block RS 29, for the period 1961 to 85 were considered for this
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analysis. Since the harvest had been skipped in some of the months, the monthly
harvest figures have been grouped on the basis of the following four seasons. viz.
June to August (S. W. monsoon), September to November (N. E.monsoon),
December to Fsbruary (Winter) and March to May (Summer}. The weekly data
on 11 weather variables, Viz. temperature (maximum), vapour prassure—V?P
{forencon and afternoon), relative humidity—RH (FN and AN), wind velocity,
hours of sunshine—HRS, rainfall, evaporation and rainydays available at CPCRI,
Kasaragod- were made use of for finding out the influence of weather variables on
yield. The data were furthar grouped into four-week-blocks and in the case of
rainfall and rainydays, four week totals and in the case of other vatiables, block
averages were considered for analysis. As the coconut primordium is formed about
44 months prior to harvest, for correlation analysis, not only cutrent month’s
weather, but lag periods up to 208 weeks (4 years or 48 months} were used. Since
weather data have been considered in four-week-blocks and yield data on quarterly
basis, for working out ths lag periods, it was assumed that the weather variables
and yield correspond to the middle of each period. Lag periods were first calcu-
lated on weekly basis and then converted into months _fo'r easier interpretation,
Hence the resuits and discussions are mainly bassd on monthly lag periods.

Results and Dtscusslon

Table-1 gives an idea about the monthly variation of weather parameters at
Kasaragod.

Based on significant correlations obtained and their concentration within

a particular period, seven lag periods were identified as important (Table-2).

These were 24-36 weeks (6-8 months), 41-52 weeks (10-12 months), 72-80

weeks (17-18 months), 92-100 weeks (22-23 months), 128-137 weeks (30-31

_months), 162-160 weeks (35-36 months) and 187-200 weeks (44-46 months). All

thesa lag periods, except the first one, coincide with'soms of the important develop-
mental phases of inflorescence as described by Patel (1938).

During lag 6-8 months, two of the parameters, namely, temperature—(max.)
and hours of sunshine had positive influence on vyield whereas RH (AN),
wind velocity and rainy days had negative influence. It appears from this that
warm and sunny days during this period hslp retention of tender nuts in the bunch,
while more humid days coupled with high wind velocity and rain are not good and
may lead to premature nutfall.

During lag 10-12 months, that is during the process of opening of spathe
and immediately there fafter, VP (FN&AN), RH (FN) and -rainfall had positive
influence on yield, while wind velocity and evaporation had negative influence.

During lag 17-18 months, that is when ovary is first differentiated and
when anthsr lobas and stamans develop, temperature {max.}, rainfall, rainy days and
evaporation had positive influence, while RH (FN & AN) and wind velocrty had
negative effect.
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Lag 22-23 months brought out the importance of HRS, rainfall and RH{AN)
which had positive correlation with yield and evaporation which had negative
correlation. During this period, growth of rachille or branches of the lnfloreSconce
takes place and pnmordlum of male flowers are formed.

During lag 30-31 months. that is during the process of beginning of fourth
bract or the primary bract of the inflorescence temperature (max.), rainfall, evapo-
ration and rainy days had positive influence while VP (FN) and HRS had negative
influence.

During lag 356-36 months, VP (FN&AN), RH(FN&AN) and rainfall had a
positive influence and temperature (max. and min.} had a negative influence.
During this period differentiation of the outer or second bract takes place.

During lag 44-46 months, that is during initiation of primordium and befére
RH (FN) 'and HRS had positive influence while temperature (mm }. HH(AN)
evaporation and rainy days had negative influence.

The' results thus show (Table 3) that temperature (max) had a positive
influence towards the later partof development (lag 6-8, lag 10-12 and lag 17-18
months) of the inflorescence. Towards the early part (lag 35-36 months) it had a
negative influence, Temperature (min) showed its intluence which is negative,
towards early part of development of the inflorescence. These suggest that towards
initiation of pnmordlum and early part of development of the inflorescence, cooler
days and nights are preferable. VP (FN&8AN) exhibited it's influence which is
positive, towards the early period (lag 35-36 months) and the last period (lag 1012
months). During the middle period its effect was not observed.

Table 3: Influence of weather at the difference stages of the dsvelopment of
nuts—Summary of results

Variables Lag period in months
: 6-8 10-12 1718 22-23 30-31 35-36 44-46

Temp (Max): + + + + -
Temp (Min) . -— —
VP (FN) -+ — +
VP (AN) + +
RH (FN) — + — - + +
RH (AN) — — + + —
wv - —_ —
HRS 4+ + —_
Rainfall + + + + + i
Evaporation — + — + —-
Rainydays — + —_

+ Indicates significant positive correlation at 1X% or 89 level
— indicates significant negative corralation —doe—
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RH (FN} exhibited a positive influence during the early period of develoment
(lag 44-46 and lag 35-36 moanths), while it had a negative influence during middle
period. RH (FN) showed a negative influence during the formation of primordium
{lag 44-46 months), thereafter its influence was positive till lag 22-23 months and .
then again negative towards the later periods. Wind velocity had only a negative
influence that too towards the later periods of development (from lag 17-18 months)_
HRS generally had a pesitive influence except during lag 30-31 months when it had
negative influence. Rainfall had positive influence throughout except during the
initiation of primordium (lag 44-46 months) when it was negative. Rainy days
however did not show the same trend. But, like rainfall, it had a negative influence
at the time of initiation of primordium. The trend of evaporation was alternatively
negative and positive during the development of inflorescence and at the time of the
primordium initiation it's effect was negative.
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Discussion

N. Mohankumaran (KAU, Vellayani): Weather data and correlation 46 to 48 months
prior to harvest may also be examined (since according to Patel, the
- flower bud initiation in coconut take place about 44 months prior
to harvest of a particular bunch). Detailed studies will have to ba
conducted on the influence of the weather parameters (i} during the
pre—initiation period (ii) during the period between initation and
spathe opening and (iii) during post-spathe opening period.

K. Vijayakumar: The suggestions will be taken care of in our future studies.
0. P. Bishnoi (HAU, Hisar);: Use of weather variables during different phenon-
phases may be better correlated and utilised to improve vield

prediction regression rather than using calender month. metecro-
logical data. .

K. Vijayskumar: Agreed. The same will be attempted in future studies.
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