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row, ear length, ear girth and 100 kernel weight
with addition of resistance fo turcicum leaf blight.
Therefore for developing a high yielding turcicum
leaf blight resistant variety, the breeder should take
care of all these yield components. The strong
positive association of these above yield parameters
with grain yield is auributed to gene action of
linkage and pleiotropy.
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GENETIC VARIABILITY AND CAUSAL RELATIONSHIPS IN RICE
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ABSTRACT

Vanability, correlation and path coefficient analyses were made for 11 characters in a

collection of 99 rice genotypes (Oryza sarva L) Boeterial blight

severty, plant height,

spikelets/panicle and grains/panicle showed high heritability with high genetic advance. Yield/plant
was positively associated with days to 50 per cent flowering, spikelets/panicle and milling per cent,
Path coefficient analysis revealed grains/panicle, spikelets/panicie and bacternal blight severity are the

most imporiant characters contrbuting to yiekd,

KEY WORDS :

The improvement of crops is dependent on
magnitude to genetic variability and the extent to
which the desirable characters are heritable. A
critical survey of genetic variability is, therefore, a
pre-requisite for planning an effective breeding
programme. Yield being a complex character,
direct selection would not be reliable approach
without giving due importance to ils genelic
background. Though correlations give information
about the components of yicld, yet they do not

Rice, Variability, Heritability, Correlation

provide a true picture of relative importance of
direct and indirect influence of component traits
towards yield. Path coefficient analysis helps in
examining the relative contribution of both direct
and indirect effects of component traits on yield.
So, the present investigation was carried oul to
clucidates the cxlent of genetic variation and nature
of causal relationships in yield attributes in few rice
genotypes to  determine the important  yield
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Table 1.

Roy o ol

Annlysis of variance for yicld and its components in rice

Mean squares -
Sources of Daysin Plamt Panicle : R Ba:mrhl :
variation df pri height Pamicles length Grains/ Spikelels  prain l]ul[mg Ml!ling . bligh Yu:ldf
H il [ N H N § .
) e f

Sowesiogr  (pin) I plant (cm) panicle  / panicle w::;gjht purcent pcm:T:l EEWEﬂl}' plaut I.’g}
Variery UK 274370 NRESST 13314 14577 IBGA6STT 220332%% 17,337 [0.21%%F |4.40%% IIEEEG*’ 3&' i b
Replication 2 099 43225 1209 200 25265 54934 18D 296 3389 159 1640
Lrrar 196 0.26 3.92 163 1LI0 13043 14763 0.89 012 - 0DE3 - 104]¢ 3.96

P=005, **P =001

attributing traits for an effective rice improvements
programme.

MATERIAL AND METHODS

Ninctly nine genotypes ol rice, comprising
advanced breeding lines, other indigenous and
cxotic collections were studied on a randomised
block design with three replications at the Rice
Rescarch Station, Haryana Agricultural University,
Kaul, during kharif season of 1989 and 1990.
Single scedling of each genotype was transplanted
at a distance of 15 cm in plots of 3 rows of 3m
length with a spacing of 30 em between rows. The
materials were inoculated with bacterial blight
Xanthomonas campestris  pv. eryzae) inoculum
after 45 days of transplanting. The severity of
bacterial blight disease was recorded afier 14 days
of inoculation. The percentage of leal area affected
with the discase was recorded and the data on
percent bacterial blight severity were subjected to
angular transformation before analysis as suggested
by Fisher and Yates (1957). The data on 50 per cent

length (ecm), grains/panicle, spikelets/panicle. 1000
grain weight (g), hulling per cent, milling’per cent
and grain yield/plant. were recorded ' from ten
randomly selected plants of each plot. Various
variability  parameters were .calculated as per
procedures. given by Burton (1952), Burton and
Devane (1953), Hanson et al. (1956} and Allard
(1960). Genotypic  and phenolypic correlation
coefficient were caleulated following Johnson er al
(1955) and the path coefficient analysis was carried
out according to Dewey and Lu (1959),

RESULTS AND DISCUSSION

The analysis of variance revealed that the
genotypes  differed  significantly for all the
characters, indicating considerable variation among
the genotype for all the characters (Table 1.) The
estimates of variability parameters are given in
Table 2. The bacterial blight severity and the
highest genotypic coefficient of variation (GCV),

- followed by panicle/plant, grains/panicle and
spikelets/panicle, indicating. high amount of

flowering, plant height (cm), panicles/plant, panicle  variability for  improvement. High pgenotypic
Tahle 2.  Estimates of varivus variability parameters in rice
Genotypic Phenotypic Genetic advance
Characters Range Mean co-cfficientof  co-efficientof  Herdtability (%)  (as percentage
variation variation of mean)
Days to 50% Nowerdng  86.00-135.00 106,51 8.97 895 99.71 1546
Plant height (cm) T2.67-1601.33 104.95 17.71 17.71 9892 36.08
Panicles / plant 367-17.00 9,349 19.86 24,12 (7.83 3370
Panicle length (cm) 17.53-30.37 2453 §.63 9.64 £0.25 15,93
Grains { panicle 51.00-217.67 129.89 18,50 2049 §1.59 .44
Spikelets / panicle 72.67-268.00 145,48 18.38 20,19 82.89 3448
1000-Grain weight {g) 19.04-25 97 24,90 5.40 [0.14 §5.94 17.96
Hulling per cent 70.17-79.21 75.38 243 2,48 96.63 493
Milling per cent 56.56-60.87 6261 341 3Tt 84.59 6.46
Bacterial blight everity  3.91-68.85 34.56 54,85 5564 97.14 1139
Yield / plant (g} 12.12-20.07 2209 14.54 1745 73.36 26.37
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j’nhlt 3 th_ntypic and phenotypic correlations for different combinations of characters involving yield and its attributcs.

e S;; Fanlii:lcsf E‘;f Grains /  Spikelets 1000-grain  Hulling  Milling B;E‘;h”t T ietds
n (em) plant (cm) ponicle  /panicle weight (g} percent percent soverity plant (g)
Daysto S0% G = 0.196*  -0073  0299** 0216* 0232* 0071  0328** 0264 -0372** 0235
flowering P 0.194  -0.622%* - 0270**  0.198° 0213 0.063  0323%+  0242% .0367**  ().196*
Plant G 0018  0434**  0218* 0172  -0035 0116 -0217* -0040 0089
height em) P 0018 0384* 0193 0.153 <0031 -0023 0098* 0039 0075
Panicles/ G 0.223%  .0.2464 -0.169  -D.579%*  0.056 0.159 <019 0.336**
plant P 0.158 -0:200" 0126  -D445**  0.038 0.080 0.161  0.302%=
Panicle G 0.353**  0.345%* 0167 0.008 0031 -0305%*  0.536**
length{em) P 0.381=*  0.372%*  .0.149 0.008 0.034 284 panoes
Grains / G 0.955*«  .0189 0,020 0.160 =0,176  0.560%*
panicle P 0.938*%  .0.158 0.031 0.154 -0.158  0.459%+
Spikelets/y G 0222 0.071 0.179  -0212* 0.608*"
panicle P 0.191* 0.073 0159 0.196% 0498+
1000-gmin G 0,142 -0.153 0087 -(.272%*
weight (g) - P 0128 0128 0083 0206
Hulling G 0.650%%  _009] 0.155
percent P 0631 -0.085 0112
Milling G -0.004  0.229*
per cent P -0.075 0.157
Bacterial G -0.356%*
_I:rigm severity P -0.203%#
3 =Genotypic correlation P = Phenotypic correlation
* Significant at 5% lefel of probability  ** Significant at | % level of probability

coefficient of variation for grains/panicle, tiller
number was observed by Bhattacharya (1978) and
Das and Borthakur (1974) also. Yield/plant and
days to 50 per cent flowering and 1000 grain
weight showed moderate estimates of GCV. The
low estimates of GCV in hulling per cent and
milling “per cent indicated limited scope for
improvement of this traits for low magnitude of

variability, The close correspondence between the
estimates genotypic and phenotypic coefficient of
variations (PCV) for most of the traits as also
reflected by their high heritability values indicated
lesser environmental influence on expression of
these traits. Most of the characters showed high
heritability estimates ranging from 80 to 99 per
cent reflecting ample scope for their improvement

Tabled., Direct {(diagonal) and indirect effect of component characters on yield/plan in cice.

Chistacters %ﬁh til:gnl:t ]:anicles I;‘:néic Grui_ns ! smm'%ﬁ“ Hulling  Milling B;:E:Bl m
flowering  (cm) plant (cm) panicle [ panicle ® percent percent o . ty v.map:ﬁ
Days to 50% flovering 0013 0036 -0045 0075 0017 0044 009 0061 -D033 0018 0235
Plant height {cm) E ﬂﬁg 0.011 0.108 0018 0033 D009 D022 0027 0002 0089
Panicles/ plant 0001 -0003 0609 0056 -0034 -0032 -0158 0010 0020 000 0336
Panicle Ic'ngth {cm) 0.004 0079 0136 0249 0192 0066 D046 00D D003 OOK4 05364
Grains { panicle 0003  -0.03% -0/449 DOEE E 0164 -0.052 0037 0020 0008 0569
Spikeletsf panicle 0003 -nO31  -0.103 0862 052  0.92 -0060 0013 0022 0010 0608
1000-grain weight ()  O.0U1 0006 0353 0042 01003 -0.043 0272 0026 0019 0005 .0272%
Hulling per cent 0,004 0021 0034 0002 0011 0014 -DO30  0DAB6  -DOB3 004 0155
Milling per cent 0003 0039 0097 0007 0087 0034 0042 0123 0126 0004 02200
Bacierial blight severity 0005 0007 -0.116 -0076 -0.095 .004] 0024 .DDI7T 0012 0047 0.356%

Residun! effect= 20,305



a5 Roy et al,

through — appropriate  breeding  procedure.  In
pamcles/plant and  yicld/plant wider difference
hetween corresponding GCV and PCV estimates
coupled with low estimates of heritability indicated
that, this two traits may not be amenable to direet
sclection. A relative comparison of heritability
values and expected genctic advance expressed as
percentage of mean gives an idea about the nature
of gene action governing a particular character,
Bacterial ~ blight  severity, plant  height,
spikelets/panicle and grains/panicle showed high
heritability estimates coupled with high genetic
advance. Thus apparently substantial contribution
of additive genctic variance in expression of these
traits is indicated (Panse, 1957). High heritability
estimates coupled wilh low genetic advance in
hulling per cent, days to 50 per cent flowering,
milling per cent, 1000 grain weight and panicle
length indicated the contribution of non-additive
genetic effect and improvement of these traits
warrant heterosis breeding. The importance of both
additive and non-additive gene action in control of
these trails also reported by various workers in rice
(Single er al ., 1980; Sukanya Subramanian and
Rathinam, 1984; Pawar et al, 1983; Ananda
kumar and Sree Rangasamy, 1984),

Genotypic correlation were, in general, higher
than the corresponding phenotypic ones (Table 3.)
Grain yicld/plant showed significantly positive
association with days to 50 per cent flowering,
spikelets/panicle, grains/panicle, panicle length,
panicles/plant and milling per cent. Similar results
were also reported by Lal er al(1983) and
Bhattacharya (1981). Negative association of
yield/plant was observed with 1000 grain weight
and bacierial blight severity. Bacterial blight
severity showed negative correlation with days to
50 per cent flowering, panicle length and
spikelets/panicle. Grains/panicle showed
significantly positive association with days to 50
per cent flowering plant, height, panicle length and
spikelets/panicle, but negatively associated with
panicles/plant,  Spikelets/panicle also  showed
significantly positive association with days to S0
per cent flowering, panicle length and ncgative
association with 1000 grain weight.

The path coefficient analysis on genotypic
correlations in respect of yield/plant are given in

Table 4. Panicles/plant had the 'highest positive
dircct  effect  on  yicld/plant : followed - by
grains/panicle and 1000 grain weight. - Similar
result was observed by Rao et al., (1980). The high
positive direct effect of ][]{}G grain ﬁr;':ig]j_lf '.:1.'-:15
nullified by indirect cffects = via most of the
component characters, which might have resulted
in a negative association with yield/plant. In
addition to having positive direct effect, . spike
lets/panicle contributed substantially to yield/plant
via panicle length and grains/panicle. Thus ‘spike
lets/panicle becomes an important yield contri
buting factor. The negative association of bacterial
blight severity with yield/plant might be resul ted
from its negative direct effect and negative in direct
effects via most of the other characters. The estimate
of residual factor indicated that 70% of total
variation was explained by the characters studied,

Based on the studies on variability, correlatior
and causal relationships of various characters
spikelets/panicle and bacterial blight severity werc
the most important characters contributing to grair
yield. It is, thus, suggested that these traits may be

given due consideration during selection
programme to evolve high yielding rice variety.
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SOCIATION AND COMPONENT ANALYSIS

IN UPLAND COTTON
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ABSTRACT

Genotypic and phenotypic comelation co-cfficients and path co- efficients were worked
out in 51 diverse, genotypes of upland cotton. Number of bolls per plant and plant height had positive
correlation with seed cotton yield both at genotypic and phenotypic levels. And these two characters

showed - significantly positive comelation between

themselves also. Path co-efficient analysis

indicated that plant height, bolls per plant, ginning out tum, lint index and seed index contributed

directly to yield.
KEY WORDS :

Yield is a complex character and is dependent
on several component characters. The knowledge
of the associations between vield and its
components and among components themselves is
of immense practical value in making selections.
Path -co-efficient analysis by (Wright, 1921)
provides an effective means of finding direct and
indirect causes of association. In the present study,
association of certain characters, their direct
contribution to yield and indirect effects through
other characters on yield in upland cotton
(Gossypium hirsutum L.) were assessed,

MATERIALS AND METHODS

Fifty one genotypes of upland cotton of diverse
origin were taken as the malerial for the present
study. These genotypes were grown in 2
randomised block design with three replications
during March 1991 at the Agricultural College and
Research Imstitute, Madurai. Each genotype was
raised in a single row of 6m length with a spacing
of 75 x 30 cm.

Upland Cotton, Component Analysis, Character Association

Data on ten randomly selected plants in each
genotypes were collected for days to 50 per cent
flowering, plant height, sympodial branches per
plant, bolls per plant, boll weight, seed cotton yield
per plant, ginning per cent, lint index, seed index
and mean halo length. The genotypic and
phenotypic  correlation co- efficients were
computed using genotypic and phenotypic
variances and covariances (Al Jibouri ef al,, 1958).
The path co- efficient analysis was done according
to the method by Dewey and Lu (1959).

RESULTS AND DISCUSSION

The genotypic and phenotypic cormrelation
co-efficients between yield and yield attributes are
given in Table 1. The present study indicated that
seed cotton yield per plant was highly and
positively influenced by plant height and bolls per
plant, both at phenotypic and genotypic levels. This
was in accordance with the result obtained by
Sardul Singh Gill and Singh (1981) and Sangwan
and Yadava (1987). Increase in bolls per plant may
be due lo increase in plant height which inturn



