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STABILITY OF PERFORMANCE OF ARECANUT VARIETIES OVER YEARS

U. S. NATARAJANE, S.S. NARAYANAN?, N.M. Navar3, K.N. MUrTHY?
AND M.K. NaIrS

Central Plantation Crops Research Institute, Regional Station, Vittal 574 243,
Karnaraka, India

ABSTRACT

A joint regression analysis for weight and number of nuts in arecanut was conducted.
Significant differences tetween varieties as well as between years for weight of nuts were observed.
The regression coefficients of the varietal means ov.r year means in most cases were significant.
Differential response to varying environmental values was observed between the varieties. The
highest yielding varieties ‘VTL. 11, “VTL. 17’ and ‘VTL. 294’ were found to be suitable for plant-
ing under favourable environments only, ‘VTL. 12’ and ‘VTL. 292’ with fairly high yield showed
stability in performance also.

An ideal crop variety is one that has a high mean yield but a low degree of
fluctuation in performance when grown over diverse environments. Hence testing
for stability in "performance has become an important item of work in most plant
breeding programmes. Assessment of stability in a plantation crop like arecanut is
difficult because the crop comes to bearing only after about five years and hence
requires a long term planning to carry out the work. Moreover, it is difficult to
repeat the experiments over several locations for want of adequate area for a crop
like arecanut with a long breeding cycle. However, if yearwise yield data are available
for a set of varieties, such data can be analysed taking years as environments. The
results of such an analysis in arecanut is reported in this paper.

MATERIALS AND METHODS

Data on weight of nuts as well as number of nuts per tree were obtained from two experi-
ments each with six replications. The individual plots had a single tree in an area of 7.29 sq.m.
Thirteen varieties were tested in Experiment 1 and 11 in Experiment II. Data were available for
eight years (1969-76) in Experiment I and for nine years (1969-77) in Experiment II. Taking years
as environments, the data were subjected to a joint regression analysis of the model proposed by
Perkins and Jinks (1968).
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RESULTS AND DiscussiON

The joint regression analysis showed that there were significant differences
between the varieties as well as between the environments for weight of nuts in both
the experiments (Table 1). With regard to the number of nuts, the environmental
differences alone were significant in Experiment II. Arecanut being a seed-propagated,
cross-pollinated crop, the individual trees of a variety in different replications are

TABLE 1

Mean squares from joint regressicn analysis for weight and
number of nuts in arecanut

Experiment 1 Experinent II
Source .
d.f. Weight  Number d. f. Weight Number

Varieties 12 184.64** 180760 10 133 19** 48997
Environments 7 170.04** 192398 8 218.42%*  1364:4**
Varjeties X En-

vironments 84 14.47 13172 80 12.19 7623
Heterogeneity between

regressions 12 35.16** 26432 10 30.79** 13265%*
Deviations 72 11.02 10962 70  9.53 6817
Within variety, pooled 60.00 304108 58.47 44959

** Significant at P=0.01

heterogencous to varying degrees. In such a situation, estimation of within variety
variance only is possible which is not a correct estimate of random error in the
experiments. Hence interaction mean squares could not be tested precisely.

The variety x environment interaction sums of squares were partitioned into
that due to heterogeneity of regressions and deviations. The mean squares due to
heterogeneity of regressions were found to be highly significant for weight as well as
number of nuts in both the experiments, indicating that a larger part of varietal res-
ponse is a linear function of environmental values. This facilitates selection of varieties
for high yield and for stability in performance expressed by unit regression coefficient.

The mean yiclds, the regression mean squares and the regression coefficients
are given in Table 2. In a few varieties, the regression mean squares were not
significant indicating the non-linear response of the varieties concerned over the
environmental values. In the other varieties, where there was linearity in response,
the regression coefficients were significantly different from unity as in the case of
‘VTL. 11’, “VTL. 17’ and ‘VTL. 29d’ for weight of nuts. These were also the high-
est yielding varieties. These varicties can be regarded as highly sensitive to environ-
ments because of their greater than unity regression coefficient and hence are suitable
for planting under favourable environments only. Among other varieties with unit
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regression coefficients for weight of nuts, ‘VTL. 12° and ‘VTL. 292’ were fairly
high yielding with more than 14 kg. of nuts per tree. These can be considered to
be stable yielders under all environments. There were a few other varieties with
unit regression coefficients but having slightly less yields. The performance of all
the varieties with regard to number of nuts was more or less of the same pattern
as in the case of weight of nuts. However, it has to be noted that the above
findings will hold true only when the individual trees within a variety are subjected
to inter se mating during seed production process because of high within family
variance.
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