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In the present study an attempt was made to find out relationship of thirteen plant characters,
considered to be yield attributes with incidence of brown spot disease of rice. Days to flower,
height of the plant in association with other characters, were found to be positively correlated
with this disease. Number of total tillers per hill and percentage of non effective tillers showed
negative relationship while length and breadth of flag leaf had positive contributing effect. Angle
of flag leaf in association with other characters did show any signiflcant correlation, but when
considered alone showed positive contribution indica ing important intrinsic role of this character.
Angle of second and third leaf were negatively, panicle length and grain density positively
correlated with the disease. Spikelet sterility and grain weight did not have any effect.

INTRODUCTION

Rice ( Oryza sativa L. ) the most important cereal in South East Asia, including
India suffers from attack of a large number of diseases. The disease situation in
rice is rapidly changing particularly with the shift to new high yielding dwarf indica
varieties and adoption of new pakage of practices for their effective exploitation.
Severe incidence of a number of new diseases on rice have noticed (Khatua, 1980).
The present situation definitely indicates the need of integrated management with
emphasis on use of resistant varieties. As the rice crop is attacked by a large
number of diseases, a variety thus will require resistance against a number of them
under varying agroclimatic conditions. But it is quite likely that high degree of
vertical resistance which may be desirable from both theoretical and practical stand
point against major diseases can not possibly be incorporated into a single variety,
hence attention has to be paid to broad based multiple horizontal resistance against
major pathogens which will enable a variety to be moderately to fairly resistant to
major pathogens. Field or horizontal resistance is dependent to a large extent on
expression of morphological characters with which it may be linked in direct or
indirect manner.

Ifnportancc of anatomical characters in relation to resistance to brown spot disease
has been emphasised (Chattopadhyay and Chakrabarti, 1957). Attempt has been
made to correlate morphological characters with resistance to brown spot diseases.
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Ono (1953), Dasgupta and Chattopadhyay, (1975) found the relationship of the
position of the leaf with the incidence of brown spot disease and Gangopadhyay
and Chattopadhyay (1974) the leaf angle in seedling phase. It has been felt that
there might be some relationship between the morphological characters which are
considered to be yield attributes and reaction towards disease in a variety. The
present study was undertaken with the objective of finding out existence of relation-
ship, if any,between some characters including reaction towards bacterial leafl blight,
determining plant type and yield potential in a number of varieties with incidence
of brown spot disease. Influence of a factor both in the plant type as a whole and
when considered individually has been studied.

-

Table 1. Multiple correlation coefficient for relation of brown spot disease with bacterial leaf
blight and thirteen plant characters.

~ Seasons Multiple correlation coefficient F. ratio Confidence level
K-1 - 0.77146 3.780 99.936
K-l 0.78486 4.125 99.970
K- 0.7670 3.674 99.918
B-1 080638 4.2496 99.265
B-II 0.80804 5.5960 899.8977

K-1 Kharif crop at Mohanpur, 1875
K-l Kharif crop at Mondouri, 1975
K-lll  Kharif crop at Mondouri, 1976
B-l Boro crop at Mondouri, 1976
B-ll  Boro crop at Mondouri, 1977

MATERIALS AND METHODS

Present investigation consisted of five discreet field experiments on rice conducted
during both Kharif ( July-November ) and boro ( January-June ) from 1975 to 1977
in the Teaching Farm at Mohanpur-Mondouri of the Bidhan Chandra Krishi
Viswavidyalaya, West Bengal. Fifty one cultivars of rice including both tall and
dwarf high yielding indicas and japonicas having different grades of resistance
against brown spot were taken for the study. Usual cultivation practices were
followed in all the seasons.

Randomised block design was followed in all the experiments with three repli-
cations. [Each block ( replication ) was divided into two sub-blocks. One sub-block
was meant for tall varieties and other for dwarf varieties. In each replication,
seedlings of each variety were transplanted in four consequitive rows of four metre
length, with a spacing, row to row 25 cm and plant to plant 15 c¢cm. On each side
of each block, there was plot of two metre width along the length for planting of
highly susceptible variety ( Benibhog). Rows in these plots were arranged in
opposite direction to the main block of experimental varieties.
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Observations‘were recorded for incidence of brown spot, bacterial leaf blight disease
and thirteen plant characters ( Table-2 ). Standard evaluation system as developed
by International Rice Research Institute ( Anonymous, 1975 ) was used for disease
scoring at dough stage. In case of brown spot whole plant ( hill ) was taken
into account in disease scoring and flag leaves in bacterial leaf blight. Grain
density meant number of grain per centimetre length of the panicle. Score values
for spikelet sterility was assigned using 0-9 scale ( Anonymous, 1975 ). Angle of
leaf was measured with the help of protector within 24 hours of flower emergence.

Statistical analysis of the recorded data were carried out for proper interpretation. .

Coefficient of correlation (r) was calculated using formula describsd by Chandel
(1970 ). The multiple linear regression analysis on the observed data had been
done on Burroughs B 6738 computer system, using BASIS, the Burroughs advance
statistical analysis system, to find relationship of incidence of brown spot with
bacterial leaf blight ( X, ) and thirteen plant characters ( X,—X,, ). This pro-
gramme performed multiple linear regression by fitting an equation of the form
Y=A; + A X, + AXs+ e An X, where

Y —the dependent variable ¢

A=constant, X, to X, the independent variable

Regression coefficient and partial correlation coefficient (r, ) were determined using
the same computer system. Significance of correlation coefficient (r), regression
€oeﬂicient, partial regression coefficient ( rp ) were tested by ‘t" test (Chandel, 1970)

RESULTS AND DISCUSSION

Results of the study with fifty one varieties of rice including tall and dwarf ‘indica’,
dwarf ‘japonica’ and thirteen plant characters normally considered as yield attributes
were presented after statistical analysis, in Tables 1 and 2. Data presented in
Table 1 showed existence of a good relationship between the plant morphological
characters and incidence of brown spot disease caused by Helminthosporium oryzae.
This was evident from the significant values of multiple regression coefficients. The
values were, however, found to differ in different seasons, indicating the role of
environmental factors in these characters. These factors have a direct influence on
developmant of plant morphological characters, consequentty they exert an
influence on the disease through host and also direct through pathogens which are
equally affected by them regarding their perpetuation, multiplication and spread.
As regard, the relationship between incidence of brown spot and bacterial leaf
blight disease, brown spot was found to be influenced, to some extent, by bacterial
leaf blight which might be interpreted due to weakening effect of the bacterial leaf
blight disease on the host predisposing it to infection of brown spot.

The characters which have an effect on the incidence of the disease relate mostly
to days to flower, height, number of effective and non effective tillers, flag leaf

dimensions, leaf angles.
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