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Pre-harvest estimates of rice yield is
of immense help to the policy makers and
the planners for making advance planning
for food and other relief measures in areas
of impending crop failure, planning food
imports and exports in case of an anticipated
deficit and surplus, respectively and early
recognition of areas of developing food
crisis. Keeping this in mind an attempt has
been made to develop agrometeorological
rice yield-forecasting model for  the
Ludhiana district of Punjab. The study was
conducted to examine the rice yields in
Ludhiana district over the last 29 years
(1970-98). The purpose of this examination
is three fold. First, to search the evidence
of a slackening in the rate of yield increase.
Second, to ask if the rates of yield increase
during this period have been positively or
negatively affected by weather. Finally,
what are the prospects in the near term for
the adoption of available technology?

MATERIALS AND METHODS

The yearly production (q) and area (ha)
under rice crop for the period 1970 to 1998
in respect of Ludhiana district have been
collected from Statistical Abstract of Punjab.
For each year the total production of the
district was divided by the total acreage to
calculate the rice productivity.

The weekly data of different weather
elements for the years 1970 to 1998 were
collected from the agrometeorological
observatory, Department of Agronomy and
Agrometeorology, PAU, Ludhiana for the
months covering life cycle of the crop except
the harvesting period, since the forecast is

to be given before harvesting.

Technology trend

Since 1950 crop yield in many
meteorological sub-divisions registered a
general upward trend due to advances in
the field of agricultural technology, like use
of high yielding variety seeds, timely
operations, better irrigation and drainage
facilities, large scale use of fertilizers and
pesticides etc. All these have contributed to
the sharp rise in crop yield as compared to
the yield of earlier years.

In this model, technology trend is used
through suitable time-scale dummy variable
to account for the effect of technology on
rice yield (Prasad and Dudhane, 1989),
wheat yield (Appa Rao, 1983 and Sarkar,
2000), and corn and soybean (Swanson and
Nyankori, 1979) yield.

Method of analysis

The traditional multiple regression
technique has been employed to develop
yield-forecasting models. Firstly, a basic
model has been developed by using weather
parameters (Table 1) without including
technological trend from a data series of 29
years, from 1970 to 1998. Secondly, a
modified model has been obtained by
introducing an assumed technological trend
in the basic model keeping other
independent variables constant.  The
development of modified model was
intended to improve the accuracy of forecast
of rice yield, by superimposing the impact
of agricultural technology in the form of
linear time scale dummy variable. The
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of the models a total of nine parameters
(maximum, minimum and mean
temperature, rainfall, sunshine hour, number
of rainy days, maximum, minimum and mean
relative humidity) were tested and out of
those parameters maximum temperature,
minimum temperature, rainfall, sunshine
hour, number of rainy days, and maximum
relative humidity, which are statistically
significant at the mandatory levels, were
used in the final equation. Lastly, the model
has been verified  with independent data
for the years from 1999 to 2002 outside their
sampling series. The performance of the
model has been examined critically by
computing percentage deviations of
estimates and forecast yield figures.

Sensitive periods and parameters

Out of all the periods, the sensitive
periods of statistical and phenological
significance were selected in terms of
standard meteorological weeks (SMWs) for

a0 = Regression constant

a i = Regression coefficients for
meteorological predictor variables

xi = i th meteorological predictor variable i
= 1, 2, ……n

a j = Regression coefficients for
technological trend variables.

xj = jth technological trend variable

In the correlation and regression
technique significant correlation between
yield and the meteorological parameters
were identified. The critical periods when
weather parameters exert significant
influence on yield were located by analyzing
the correlation coefficients for statistical and
phenological significance. They were then
used to calculate the multiple correlations
with the yield. Multiple correlations of all
the combinations were calculated by
dropping one or more variables, which were
found less significant. In the development

Meteorological Sensitive Period Stage of rice crop Effect on
Parameters (SMWs) rice yield

Maximum temperature 41st -42nd late reproductive stage - ve

Minimum temperature 32nd -33rd early reproductive stage - ve

Rainfall 26th-27th late vegetative stage - ve

Number of rainy days 25th -27th late vegetative stage - ve

Sunshine hours 32nd -34th mid reproductive stage + ve

Maximum relative humidity 29th -30th early reproductive stage + ve

Table 2: Sensitive period and corresponding weather parameters.
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Table 4: Verification of the models over independent data set

Year Tech. 
Trend 

Yebl 
(kg ha-1) 

Yebe 
(kg ha-1) 

Yebp 
(kg ha-1) 

Yr 
(kg ha-1) 

% 
deviation 
for Yebl 

 

% 
deviation 
for Yebe 

 

% 
deviation 
for Yebp 

 
 

1999 
2000 
2001 
2002 

 
- 
- 
- 
- 

 
3658 
4178 
3344 
3490 

 
3416 
4036 
3055 
3153 

 
3813 
4471 
3554 
3265 

 
3611 
3947 
3898 
4322 

 
+1 
+6 
-14 
-19 

 
-5 
+2 
-22 
-27 

 
+6 
+13 
-9 

-24 
 

Basic models

Modified models
Year Tech. 

Trend 
Yeml 

(kg ha-1) 
Yeme 

(kg ha-1) 
Yemp 

(kg ha-1) 
Yr 

(kg ha-1) 
% 

deviation 
for Yeml 

 

% 
deviation 
for Yeme 

 

% 
deviation 
for Yemp 

 
 

1999 
2000 
2001 
2002 

 
18.00 
18.00 
18.00 
18.00 

 
3805 
3932 
3485 
3571 

 
3740 
3900 
3781 
3772 

 
3880 
3995 
3658 
3638 

 
3611 
3947 
3898 
4322 

 
+5 
0 

-10 
-16 

 
+4 
-1 
-3 
-13 

 
+7 
+1 
-5 

-15 
 Yebl = yield estimated by linear basic model, Yebe= Yield estimated by exponential basic model, Yebp=

Yield estimated by power basic model, Yeml= Yield estimated by modified linear model, Yeme= Yield
estimated by modified power model, Yemp= Yield estimated by modified power model, Yr= Reported
yield.

The satisfactory performance of the
modified models suggests that it can be used
to forecast rice yield in the Ludhiana district
which represents the central region of
Punjab.
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