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INFLUENCE OF WEATHER ON THE YIELD OF PEPPER (v. PANNIYUR 1 (PIPER
NICRUM L.)
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Regional Agricultural Research Station, Ambalavayal 673 593. Kerala, India

Abstract : Influence of weather on the yield of black pepper variety Panniyur 1 was studied by resorting
correlation and regression analysis. Among the different weather variables, mean maximum temperature in
March first fortnight and June second fortnight, total sunshine hours received during February first fortnight,
March first fortnight and April second fortnight, total rainfall during March second fortnight and September
second fortnight- mean maximum relative humidi ty during March first fortnight and mean minimum relative
humidity during March second fortnight and July first fortnight were found to be significantly correlated with
the pepper yield of succeeding year. By combining three weather variables viz., mean maximum temperature
during March first fortnight, mean maximum temperature during June second Ibrtnigiit and mean minimum
relative humidity during July first fortnight, a regression equation was derived with an R2 ue y

can be used in predicting the pepper yield ai Thi.- end of July first fortnight
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INTRODUCTION

Black pepper is a weather sensitive crop and
the environment influences the yield consi-
derably (Pillai el a!,. 1987). Early work at
the Pepper Research Station, Panniyur has
shown that flowering process in pepper plant
is initiated by the application of water equi-
valent to 70 mm or more rainfall within a
period of three weeks, following a dry spell
(Anon., 1954). According to Pillai et at.
(1985) pepper requires a short spell of drou-
ght during summer months preceding to
flowering in June-July, Pillai et al. (1987)
reported that a break in rainfall occurring
during any part of the critical period of
reproductive phase would affect the pepper
yield considerably. Kantian et at. (1987)
reported that a dry spell from February to
April should prevail for satisfactory spiking
in pepper They observed a low yield in
Panniyurl on occurrence of summer showers.
An understanding of the weather effects on
yield will be helpful in developing prediction
models which facilitate the early forecasting
of pepper yields. Hence a study was
undertaken at the Regional Agricultural Res-
earch Station, Ambalavayal, Wayanad to find
out the effect of weather variables on the
yield in pepper cv. Panniyur 1.

MATERIALS AND METHODS

Yield data of 20 year old Panniyur 1 pepper
garden in an area of 4 ha recorded at the
Regional Agricultural Research Station, Am-

balavayal in the submountainous region of
Wayanad, Kerala were analysed against the
weather variables. An understanding of the
weather effects on yield will be helpful in
developing prediction models for the early
forecasting of pepper yields. The statistical
analysis was carried out with the stabilised
yield data of 11 years starting from 1988
converting block data into per hectare basis
Two node cuttings were used for planting as
a pure crop at a spacing of 3.6 x 3.6 m. The
crop was raised under rainfed condition. The
soil of the cropped area is deep forest loam,
acidic (pH 5.6). moderate in organic matter
(organic C 3.65%), medium in available P
(10 ppm) and high in K (333 ppm) as
reported by Sreekumaran, 1998) The fertil-
izer and crop protection measures were
followed as per the package of practice
recommendations of the Kerala Agricultural
University (KAU. 1978). The green spike
yield was used ' for deriving regression
equation with the weather variables. Fort-
nightly mean weather data (maximum and
minimum temperature, maximum and
minimum relative humidity, rainfall, number
of rainy days and sunshine hours) recorded at
the meteriological observatory of the
Regional Agricultural Research Station.
Ambalavayal were used for analysis. The
method of analysis involved two steps. At
first, all the weather variables were corre-
lated with yield. Then the variables with
significant correlation coefficients were
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seleclcd for regression analysis. The harvest
dala from January to March-April were cor-
related with llic weather data of previous year

starting from January. The correlation coef-
ficients obtained were tested for significance
at 5 and 1 per cent level of probability and

Table 1. The weather variables showing significant Correlation coefficients \ \ i lh pepper yield.

Variable

Maximum temperature

Sunshine hours

Rainfall

Maiimum relative humidity
Minimum relative humidity

Period
March first fort night
June second fortnight

February first fortnight
March liret fortnight

April second fortnight
March second tbrtnighl

September second fortnight
March first fortnight

March second fortnight
July first fortnight

Correlation

0.640
-0.739

-0,573
0.521

-0.648
-0.632

0.685
-0.787

-0.666
-0.810

Probability

0.032
0.008
0062
0.097
0029
0.034
0.018
0.003

0.023
0.002

significant ones selected for deriving reg-
ression equations.

RESULTS AND DISCUSSION

The yield of Panniyur 1 was correlated with
different weather variables and significant
coefficients are given in Table 1. The yield
was found to be positively correlated with the
maximum temperature (r = 0.64) and sun-
shine hours (r = 0.521) received during
March first fortnight. The maximum relative
humidity during March firsthalf(r= -0.787)
and rainfall during March second fortnight
are having negative effect on the yield.
Based on a preliminary analysis of rainfall
received during March-April. Kannan et al.
(1987) observed a similar trend in the yield of
pepper intercropped with coffee in Wayanad.
The present findings revealed that the temp-
erature and sunshine hours received during
the first half of March has a significant posi-
(ive effect on the yield of pepper in Wayanad.
The summer rainfall during March thus
indirectly reduces the yield of pepper cv.
Panniyur 1. Among (he other weather varia-
bles, the mean minimum relative humidity of
July first fortnight ( r = -0.810). total sun-
shine hours received during February first
fortnight ( r = -0.573) and April second fort-
nighl ( r = -0.648) and mean maximum
temperature during June second fortnight ( r
= -0.739) are found to have a negative corre-
lation on yield.

The values of the significant weather
variables along with the mean and standard
deviation are given in Table 2. Pepper yield
was highest during 1993 (9242,5 kgha'1) ,and

lowest in 1989 (226.5 kg ha ' ) W«d an
irregular bearing pattern in successive years.
The present studies show the triggering effect
of weather elements in inducing the irregular
bearing habit in Panniyur 1. The weather
during March has a significant effect on the
yield of pepper. High temperature and sun-
shine hours during March stimulate the
production of more number of spikes in
pepper grown in highrangcs. Rainfall and
humidity during March offset the drought
effect and cause a reduction in pepper yield
of succeeding year.

Stepwise regression analysis was carried out
for arriving a regression equation by inclu-
ding significant weather variables. By com-
bining three weather variables viz. maximum
temperature during March first fortnight (KI).
maximum temperature during June second
fortnight (x:) and minimum relative humidity
during July first fortnight (x3), final regre-
ssion equation was obtained with an R
of 0.926.
Y = 42658.04 + 1021.3x, «-2032.1x2 -
232.91.\3; where Y is yield in kg, XI = maxi-
mum temperature during March first fort-
night, \2 = maximum temperature during
June second fortnight, and x3 = minimum
relative humidity during July first fortnight.
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Table 2. Yield and relevant weather variables (mean fortnight values for the year 1988-1 'J9S)

Table 3. Observed .and pa îicted yiiiki for ihu
period 1988-1998 based on the regression equa-
tion

The beneficial effect drought in pepper
preceding flowering in June-July is already
established by Pillai etal. (19X5) High tem-
perature during June second fortnight is
found lo reduce the yield. June-July is ihc fl-
owering period in pepper and a continuously
dri//ling and wet atmosphere throughout the
flowering period seems lo be the optimum
condilion for maximum productivity in
pepper ( Nalini. 1983). The maximum tem-
perature during monsoon season is greatly
dependant upon the quantity and distribution

of rniu£aJ] and ihc influence of temperature
can be explained as a consequence of high or
low rainfall pattern. The high temperature
during this period may also cause spike
shedding which results in poor yield. The
minimum relative humidity during July first
fortnight is found to tune a negative effect on
the yield. A rise in mean minimum relative
humidity causes a reduction in \icld comp-
ared lo lower humidity. The effect of low
minimum relative humidity can be explained
on basis of rainfall and high temperature.
The rale and quantity of photosynthesis dur-
ing rainy season is highly influenced by these
factors and a low minimum relative humidity
thus indircclly contributes lo the high photo-
synthetic rate in pepper.

Above regression equation can be used in
predicting the current year crop yield in I he
end of July firs) fortnight. The actual yield
and predicted yield based on (he regression
equation are given in the Table 3. The
equation is more effective in predicting the
yield of high yielding years Con") compared
to low crop ( 'off) year. The present study
clearly establishes that the weather during
March and June-July is critical in deter-
mining the yield of Panmyur 1. The pepper
production of the current year can be fore-
casted with a high degree of precision using
I he above regression equation. However, the
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rale of weather in inducing irregular bearing
habit in Panniyur I along with other physio-
logic;)! and genetic factors needs to be inves-
tigated for developing a yield prediction
model.
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