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Crop yield forecast poses a formidable challenge to the
statistician in developing a most appropriate statistical
technique/model satisfying optimum statistical properties.
Such a reliable forecast, before harvest, is likely to provide
valuable information to the farmers/researchers/policy
makers on sales, storage, export, price fixation, grading,
marketing to horticultural industries and also to the
government for advance planning so as to ensure sustainable
crop production in the years ahead. On contrary, researchers
are interested to know explicitly by which stage of a standing
crop, yield could be predicted more accurately and what are
all the key indicators of crop yield (crop logging parameters)
across all the stages along with the desired optimum values
(bench mark values) of such identified significant indicators
across important crop growth stages. Such information
would facilitate for the horticulture production experts to
incorporate suitable agro-management measures at the early
crop stages.

 Crop improvement research may also be benefited, as
selection can be made in the early stages based on the
identified significant crop-logging parameters leading to
development of markers. Thus, crop logging is a systematic
process in which the record of crop’s progress from start till
harvest as dictated by biometrical traits (such as plant
height, girth, leaf length, breadth, leaf area, no of branches,
plant spread etc) are monitored.  In the present study, by
adopting crop growth modeling as a tool of precision farming
in brinjal, significant biometrical traits (along bench mark
values) across crop growth stages which can explain the
crop yield were identified.

This study utilized the data collected on brinjal
(Solanum melongena L.) plants at farmers field at Kolar
during year 2008 for yield along with eight yield attributing
characters such as plant height (X1), girth (X2), plant spread

(NS, EW) X3 & X4, no of branches (X5) and leaves (X6),
leaf length, breadth and leaf area (X7, X8 and X9).across
four growth stages (26 DAP: Seedling stage; 52 DAP:
Vegetative phase; 72 DAP:  Flowering stage; 89 DAP:
Fruiting phase). To understand about the yield-biometrical
factors relation across growth stages, multiple linear
regression models were constructed for each of the stages,
as below.

Y = Xb + e
where Y is the response vector of order (n×1), X  is a matrix
of order (n×k+1) with n rows corresponding to observations
and k is a parameter vector corresponds to number of
independent variables, of order (k+1) × 1 and e is the error
component of y assumed to be a random variable with zero
mean and constant variance across the values of  x, assumed
to follow normal distribution.

The least squares estimator of the parameter vector β is

b
Ÿ

-= = ¢ ¢b Y( )C C C1 with V(b) = (X' X)–1 σ2.

Diagnostics for influential data point are an important
part of the regression model-builder’s arsenal of tools.
They are intended to offer the analyst insight about the data,
and to signal which observations may deserve more scrutiny.
Outliers were identified using cook’s statistic and residuals.
A detailed note about outliers and their role in regression
analysis is discussed in Hocking and Pendleton (1983),
Hocking (1996), and from application point of view in
Venugopalan and Rawal (2011), which are being followed
in the present work. Finally,  Step-wise regression models
were developed to identify significant crop-logging
parameters, for all the four stages. Adequacy of the fitted
models was tested based on the measure of co-efficient of
determination (Kvalseth 1985) and based on Mallows Cp
statistic (Mallows 1973). SAS V 9.3 software available at
IIHR, Bangalore was used for development of models.

Model derived results of seedling stage data (Table 1)
indicated that only three variables, viz. plant height, plant
girth and plant spread north south could explain the
variability in yield to the extent of 71.3 %. Optimum values
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of the identified significant crop-logging parameters
indicated that to have a good hold on the crop growth at 26
DAP (seedling stage), 22 cm of plant height, 10 cm of plant
girth and 50 cm north-south plant–spread, is ideal.  Results
of step-wise regression models of vegetative stage indicated
that only four variables, viz. plant height, number of leaves
and primary branches and plant spread east-west could
explain the variability in yield to the extent of 78.  Further
optimum values of the identified significant crop-logging
parameters indicated that to have a good hold on the crop
growth at 52 DAP (vegetative stage), 47 cm of plant height,
58 leaves and 71 cm of east-west plant–spread, is ideal.

Results of optimized models for flowering stage (Table
2) indicated that only two variables, viz. plant spread north-
south and plant spread east-west could explain the variability
in yield to the extent of 71.20 % as against 80.3 %. Optimum
values of the identified significant crop-logging parameters
indicated that to have a good hold on the crop growth at 72
DAP (flowering stage), 93 cm of  north-south plant–spread
and 63 cm of  east-west plant–spread. Results of optimized
models for fruiting stage indicated that plant height and
girth, number of leaves and plant spread east-west could
explain the variability in yield to the extent of 88% as
against 89% (when all the biometrical characters are included
in the model). Further optimum values of the identified
significant crop-logging parameters indicated that to have a
good hold on the crop growth at 89 DAP (fruiting stage), 83
cm of plant height, 15 cm of girth, 180 leaves and 133 cm
of east-west plant–spread, represent an ideo-type crop
canopy structure in brinjal.

Before drawing final conclusion about the adequacy of
the selected models for all the four crop growth stages,
randomness and normality assumptions of model generated
residuals were tested by using run and Shapiro-Wilk tests,
respectively, and found satisfied, which also ensured the
suitability of the selected  model.

SUMMARY

Crop-logging models developed showed that brinjal
(Solamun melogena L.) crop yield could be predicted well
in advance as early as 26 DAP using three biometrical traits
(plant height, plant girth and plant spread north south ) to an
extent of 71 %. As the DAP increases prediction of yield
could be possible to an extent of 88%. Identification and
removal of outliers in data set increased the prediction of
models in the range of 31%, 33%, 34 and 8% respectively
across four crop growth stages.
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