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ABSTRACT 

Based on the observations recorded for four years, at Kasaragod 
and Kayangulam, Kerala, India, on palms of ordinary tall variety, 
growing under rainfed conditions, appropriate prediction equations 
have been proposed to estimate the annual yield of coconuts, at selected 
periods of the year , based on a total count of nuts in different stages of 
maturity. 

INTRODUCTION 

Forecasting of crop yields is now a widespread practice. Advance 
knowledge of the yield levels is vital to planners , government agencies 
and estate managers; its utility is much more in multiharvested crops, 
where it is difficult to monitor all the harvests. Basically there are two 
different methods for forecasting crop yield. Of these, one is the 
traditional method, according to which forecasts are made on the basis 
of crop condition factor, which is determined visually , making it highly 
subjective. The other method which is both sciehtific and obJective, 
involves building up appropriate regression models, based on 
biometrical characters andlor weather parameters . A prediction model 
involving the use of biometrical characters as explanatory vari ables 
automatically takes into account, though somewhat indirectly, the 
integrated effect of weathe r, at least upto the stage of recording the 
observations on biometrical characters. 

In coconut, Abeywardena (1968) and Vijaya Kumar et al (1989) 
have developed crop forecasting formulae based on rainfall and other 
weather parameters, with a multiple correlation coefficient of 0 .94 and 
0.91 respectively. Nair and Unnithan (1986) and Jacob Mathew et al 
(1988) have also proposed regression models based on weather 
parameters. Use of these formulae is limited by the paucity of climatic 
information. Also for relatively small areas, it is not sufficiently sensitive 
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to show yield differences due to management factors. R eynolds ( 1979) 
has suggested that to get a fairly accurate estimate of annual coconut 
production in an area, 10 percent of the palms in that area may be 
selected, then obtaining a mean fjgure for large nuts by counting with 
the help of binocular, and mUltiplying this mean figure by the number of 
palms and then increasing it by percentage factor of 35, to compensate 
for not counting the smaller nuts. Ami R aj et al (1979) have also tried 
to estimate the yield in a calendar year using characters like number of 
nuts above and below fist size and the number of bunches as explanatory 
variables. In this paper, an attempt has been made to propose a 
regression model , based on biometrical characters, to predict the annual 
yield of individual coconut palms. The study involved in identification of 
suitable biometrical characters for this purpose, and suggests the best 
period for recording observations. This appears to be the first organised 
study in this line in coconut. 

MATERIALS AND METHODS 

Monthly observations recorded for a four year period beginning 
March 1979, for a group of 133 palms of ordinary tall variety - 83 palms 
spread over two plots at Kasaragod (North Kerala, India) and 50 palms 
from Kayangulam (South Kerala , India) - on bunch-wise yield of nuts, 
number of female flowers, number of bunches and number of leaves, 
have been made use of for this study, Kasaragod and Kayangulam are 
over 500 km apart, on the south west coast of India, with marked 
differences in the total rainfall and pattern of ra infall received. T he plot 
at Hill Block (HB) , Kasaragod had 40 palms aged about 20 years at the 
start of the experiment. T his was a pure coconut garden , withou t inter 
and mixed crops, during the experimental period. At E ast Block (EB) , 
Kasaragod, 43 palms have been selected belonging to the age group 
25-50 years, In this plot intercrops were being grown very often. At 
Kayangulam, the palms selected belonged to the steady bearing age, 
with many of them showing symptoms of root (wilt) disease. In ali the 
plots, the palms were growing under rainfed conditions, receiving the 
recommended doses of fertilisers. Corresponding to the observations on 
biometrical characters, recorded at every month, the yield of nuts 
obtained during succeeding 12 month period was compiled. Pearson's 
correlation coefficients were worked out·, month-wise and block-wise, 
for the annual yield of nuts with the following biometrical characters ­
total number of nuts in the first five bunches (that is, the first whorl) 
(xl), number of nuts above fist size (x2), total number of nuts in the 
crown (x3), number of bunches (x4) and number of functioning leaves 
(x5) (Table 1). Characters having high correlation with yield were then 
considered in simple and multiple regression models (Table 2) , to find 
out whether the variations in annual yield are reasonably explained by 
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these variables. Homogenity of the regression coefficients were then 
tested (Table 3), following Snedecor and Cochran (1968) and suitable 
prediction models have been proposed for different locations and 
periods (Table 4), by getting combined estimates for the coefficients. 

RESUL TS AND DISCUSSION 

All the characters under study were found to have significant 
correlation with yield in most of the months (Table 1). In this study, the 
count of nuts in the crown was considered in three different ways, viz. 
number of nuts in the first whorl (xl) , number of nuts above fist size (x2) 
and total number of nuts (x3). Among them, the correlation of xl with 
annual yield was comparatively low. This is not unexpected, because in 
any population, a certain percentage of palms will be showing alternate 
bearing tendency, and a count of nuts in first five bunches (first whorl) 
alone is not sufficient to accurately estimate the annual yield in a mixed 
population of regular and irregular bearers. Though , both x2 and x3 
were having high correlation with yield, irrespective of the month of 
observation, for further analysis x3 has been preferred, because it 
represents all the nuts which may come up for harvest in the succeeding 
one year period, and to avoid subjective error in identifying nuts above 
fist size, that is, above three months old especially on palms giving very 
large and very small nuts. Characters like number of bunches and 
number of leaves were also found to have a correlation of around 0.6 in 
most of the months. Low correlation obtained for these characters in 
some of the months can be due to sudden drooping of leaves and 
shedding of bunches, due to failure of monsoon , etc. 

Regression analysis showed that, depending upon the month of 
observation, about 75 to 95% of the variation in annual yield is 
explained by the variation in total number of nuts present in the crown 
(x3) (Table 2). Under Kasaragod condition, for both the blocks, the R2 
values were high and consistent for January, February and August to 
December. At Kayangulam, consistently high R2 values were obtained 
in most of the months. The more consistent results obtained for 
Kayangulam compared to Kasaragod , are due to the even distribution of 
rainfall in the different seasons, in the former place. Inclusion of 
characters like number of bunches (x4) and number of leaves (x5) in 
multiple regression models , independently or in combination , along with 
x3 was fbund to only marginally influence the R2 values , showing 
thereby that x3 (total number of nuts in the crown) alone is sufficient to 
accurately estimate the annual yield of nuts. . 
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Table 4. Prediction equations for estill 
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Table 4. Prediction equations for estimating the annual yield of coconuts based on 
a count of nuts in the crown 

Location Period of 
observation 

Prediction equation (Y = a + bx) 
R2 

a b SE (b) 

Kasaragod February 
June-July 
Oct-December 

2.491 
1.092 
0.479 

0.788 
0.874 
0.922 

0.0227 
0.0192 
0.0359 

0.800 
0.774 
0.858 

Kayangulam Jan-May -2.175 0.874 00178 0.933 
September -0 .123 0.860 0.0276 0.955 
December -2.024 0.867 0.0060 0.943 

Y : Estimated annual yield of the palm 
x : Total number of nuts in the crown 

Tests of homogenity of regression coefficients for the four different 
years in two blocks at Kasaragod revealed that the regression 
coefficients are homogeneous during February , June-July and October­
December. At Kayangulam, regression coefficients were homogeneous 
for January-May, September and December. The differences observed 
in regression coefficients , between years for the same month , is due to 
the changes in weather years factors . For those months where the 
regression coefficients are homogeneous between years , suitable 
prediction models have been evolved (Table 4). Wherever regression 
coefficients are homogeneous for consecutive months, equations have 
been given for the pooled periods, after testing for homogenity for the 
whole period . In view of the marginal increase in the R2 values and the 
favourable weather prevailing during the season, it is desirable to 
confine the observation to October-December at Kasaragod and 
January-May, September and December at Kayangulam. These 
regression models clearly show that about 87-92% of the nuts observed 
in the crown at any time of the year come up for harvest during the next 
one year period. The consistent values for regression coefficients (b) 
observed at Kayangulam are due to the even distribution of rainfall in 
the different seasons and the absence of any drastic changes in weather 
between years. The regression coefficients of February at Kasaragod is 
comparatively low due to the shedding of immature nuts in the 
succeeding summer months of March to May. In view of the low values 
for the intercepts (a) observed in both the locations , this can be taken as 
a general estimation procedure for any situation. 
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