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Curvilinear Study on the effect of weather on
growth of Sugarcane
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ABSTRACT . The technique of curvilinear eoeretetiou study haa been applied in st,udyiog the effect
of meteorol ogical Iectors on the groweb of sugarcane, It b... been found t.hat at. Poona of all the
meteorclogtcal factors the maximum and minimum tempcraturce influen ce elongation most &od that their
optimum values are equal to 87 .:;0 }O' and lese th en or loquat to 68~lI' reepeettvely. RaiDlaU has alight
effect 8 8 the crop i~ Irrigated. GUt\'CIi for estimating the height of crop by taking into account tho
combined effect of the se three Iectcre have been worked out by this t echnique.

t , Introduction

Crop-weather relat ionships by simple
correlation methods have been studied by
~l aIlik et al. (1960). Similar studies hy partial
correla tion . huvc also been made by Hooker
( l!lO7) nud by Gnngopadhyaya and Sarker
(1963). However, in the linear correlat ion
(simple 01' partial) and regrCJ*iiOll studies,
there is an inherent assumption that tile
change in the dependent variable
accompanying unit changes in each
independent variahie is of exactly the same
amount, no matter how large or how small
the independent variable is. Crop-weather
relations, being not so simple, cannot be
expressed by linear correlat ions. Also thero
may be an optimum point of a particular
erop-characteristic with regard to one or
more of the weather factors upon which the
emIt-chara cteristic depends, Linear re
gressions are obviously unable to bring out
such relations. Such information may be
brought out by determining the curvilinear
relation between the dependent and each
independent variable, while simultaneously
eliminating the effects of the ether factors.

If X. be the crop-characteristic and X"
X, etc bo the independent factors (metcoro
logical factors and time factor ) npon which

Xl depends, our problem is to find out a
regression equation of th e ty po

X. = a + /,(X.)+/,<X, )+I ,(X, )+... . (I)

Tho expression I. (X.) is a general func
tion meaning any regular change in Xl with
changes in X, whether describable by a
stra ight line or a curve.

In the present study an attempt has been
made to see how tho height of the sugarcane
crop at Poena depends npon thc weathcr
factors of the elongation phase. The tech
niqnc of analysis is similar to what hus
been described by Ezekiel and Fox (1959)
ami used by Gangopadbyoya and Sarker
(1961) in developing a formula connecting
yield and crop growth of sugarcane.

The partial regression curves have been
found by th e method of "successive graphic
approximations" in preference to titting
mathematica l expressions as the former in
volves no prior assumption as to the shapes
of the curves.

2. Procedure

The be~ht values of sugarcane at Poona
along with the associated meteorological
factors have been ta ken from 1915-46 to
1960-61, collected under thc Crop-Weather
























