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Genetic: Variability, Correlations and Path Coefficient
Analysis 1n Wheat (Triticum aestivum L.)

HIRA CHAND', L. 5. SRIVASTAWA? and 5. K. MEHTAS

In a sludy to esiimate the genetie varisbility, heritability, genelic advance and corre-

iation coefficienis for might quantitative characters and path coefficients for yield
L.} genotypic
phenotypic coefficient of variation was observed for yield per plant whereas the high  heri-
tability aleng with high genetic advance was observed for plant height, 100-seed weight.

yield per plant and number of kerncls per spike.

somponents  in wheat {Triticem  apstivem the highast ani

Yield per planl had strong positive
correlation with number of tillers per plant. length of spike. number of kernels per spikele
and 100-kernel weight, 100-kernel weight was highly and positively correlated with
length of spike and spikelets per spike at genotypic leval. number of spikelets per spike was
highly carrelated with length of spike and kernels per spike, kernels per spike and plant
height with number of tillers per plant and length of spike: kernels per spikelet was strong-
ly and positively correlated with kernels per spike.
of spike seemed to make higher contribution to yield per plant as |t gave the highest direct

In path coefficient analysis. the length

positive effect.

The hertiable variation of quantita-
tive characters is masked by the non-
heritable variation which, creates diffi-
culty in selection programme. This
suggests the need for partitioning the
~oaver all variances into heritable and
non-heritable components for proper

breeding programme, The correla-
tion coefficient, is useful as basis
oi selecting the desirable parents.

These further permit the evaluation of
relative influence of various characters
on yield. Path coefficient analysis is
applied to partition the correlation co-
efficients into direct and indirect effects.
Althovgh the information on vari-

ability and correlations are availabis
in this crop (Sikka, Maini, 1962:. Gandhi
et.al, 1964: Gill and Brar, 1973: and
Singh et.a/, 1973) the information on
path coefficient analysis is very limited.
Hence the present study was undertaken
in wheat (Triticum sestivum L.), and
the results are presented in this paper.

MATERIALS AND METHODS

Fifty varieties of wheat were taken
for the present study. The field experi-
ment was-laid-out in & randomized
block design with three replications st
Regional Station of Agricultural Fe-
search, Vallabhnaaar during rabi 1871.
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72. The spacing adopted was 23 X 8
om. Ten plants were selected at random
irom each variety in each replication and
rata were recorded on plant height,
number of spike!ets per spike, number
ol tillers per plant, length of spike, num
-ber of kernels per spikelet, number of
wernels per spike, 100 kernels weight
and vield per plant,

Genotypic and phenotypic coeffici-
ent of variation was estimated accord-
ing 10 Burfon (1951), heritability in
percentage in broad sense according to
Johnson er.a/., (1956) wereas genetic
advance was estimated according 1o
Lush (1949), Correlation coefficients at
genotypic and phenotypic level were
computed according to Fisher (1954).
Path coefficient analysis was done fol-
iowing Dewey and Lu (1959).

RESULTS AND DISCUSSION

The analysis of variance reveaied
nighly significant differences among

, E"'ﬂrﬂi. ﬁEJI Mo )

ditferent charecters studied. - The rengs
in gross varition indicated “that plant
height, number ol kernéls per spike,
number of tilleis per piant and yield por-
plant had shown vide range in varation
where a5 length of spike, number of
spikelsts per spike, numbar of kerneis
per spikelet and 100-kernel weight had
a narrow range in their gross vanablity
(Table 1), These findings are simiiar to
those obtained by Gandhi efs/, (13740,

The maximum genstic coefficizal
of variation was cbserved for vield psr
plant (£6.83",), followed by number of

- kernels per spike (27.44°%) and 100-ker-
nels weight (18.98"4).  The maximum
phenotypic coeflicient of varialion was
observed for yield;plant {30.83",; fol-
jowed by number of tillars per plaag
(29.85%,) and number oi kernels ner
spike (25.55%,). These {indings are n
conformation on with the reporis =f
Gill and Brar (1973) and Tripathi e &f
(1973) in wheat.

TABLE |, FRange., mean, genotypic and phenolypic variability, Ieritability and
genetic advance for eight characters in wheat.

Chatocter Ranue Mean Genetypic Phenotypic GCV  PCY  Herjta- G.A, BAasY,

variance. wvariance. CTHICT A of wen
Plant-height  54.3-120.0 84.50 231.40 24410 18.22 1848 9492 3050 22 ¥
Ha, of tillers/ 3.5- 77.3 B.49 3.32 6.43 17.80 28,868 51.6b 2.6 3177
Plant.
Length of spike  &£4.86- 1.7 2.71 1.68 221 &84T 16.98  T1.BD 2.18 25.:8
Wumber of 21.3- 745 3B.20 67.23 .85.25 21.44 2G5.6B  T70.B8  14.1% 375
Larnelsfspike
Mo, of spikelals 13,0- 23.0 17.64 2.1 3.69 8.32 11.88 55.89 2.36 18,13
{ spike :
No.of kerneols/ .7 4.0 2.52 0.12 0.21 13.49 37.86 B56.53 0582 2073
spikelets,
100=-kernal 2,350 6,600 4,349 0.68 0.74 18,98 12,78 92.09 1.63 37 33
weight, -
Yield/plant 5.3- 21.3 10.16 7.42 9.87 26.83 30.23 7B.21 4.8 47,43

GCV: 'Gannt',rp'n: Cocflicient of Variation.
PCV; Phenotypic Coalficient of Variation.
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H'igh heritability along with high with high genetic advance for ear length,

talue of genetic advance as expressed  ears per plant, 100-grain weight, and
in percentage of mean was observed vield per piant. Singh er.a/ (1973) have
for plant height, 100-kernel weight,  also obtained high estimates of herita-
yleld per plant, length of spike and bility and genetic advance in 'yield per
number of kernels per spike as recorded plant and number of grain per plant.
by Gill and Brar (1973) and Tripathi
et, @/ (1973). -Thus, high heritability The correlation coefficients at
along with high genetic advance shows genotypic and phenotypic levels revea-
the best conditions for selection. led that genotypic correlation coeffi-
(Johnson ez, @/ 1855). The high heri- cients were generally higher than their
tability observed for these characters corresponding phenotypic correlations
is because of the fact that these chara- in most of the cases (Table I1).
cters are less influenced by the environ-
ment and that there would be greater At genotypic level yield per plant
correspondence between phenotype was significantly and positively correla-
and breeding values. Gandhi at. a/. ted with number of tillers per plant,
(1964) had reported high heritability length of spike, kernels per spikeletand
for ears per plant and high heritaibility 100-kernel weight, Such correlations:
TABLE: 11, Phenotypic and genatypic correlation coefficient in wheat,
Charpcter . _MNo.of tillers/ Length of No.of No.of spike- Ne. ol 100-kernels Yield|
' plant. spike. kernels] letsfspile. kernels/ weight. plants.
spike. spikelets.
Plant height (G) +0.56255%* 4.0,3997%* .0.1027 -0.2126 0.0100  4+0.2111  +0.0625
(P) 4-0,3500% 10.3204% -0.1069 -0.1800 40,0072 +0.1928 +0.0727
Tiilers[plant (G) 40,3160% 40.4151%% .0,0284 +0.0188 +0.0279  +0.28047
(P) 40,2088 +40.2652 +0,0335  -0.0594 -0.1716 +0.3803"*
Length of (G} +0.3125% +0,5191+% 10,2404 +0,9591%* -+0.6506"¢
spike
-(P) +0.3548* +0,4651*" +0.0736 -0.5809" -0,2085
Hio. otkernsls]
Spike (G) 40,5753 4-0.6004%* 0.5595%% 4.0.2252
(P) +0.5504%*¢ 0.6376"% -0.2184 --0.0200
Ne. of
spikelets  {G) -0,1967 +0.6882% 4-0.0758
| soike. (P} +0.1157  -0.2638  -0.0210
No. ol
kernels| (G) +0.0126 +0.3172"
spikelet (P} -L0,0085 40,1697
100 kernal  (G) --0.500€%"
weight. (P) +0.3730%"

*, &% Significant at 5%, and 19; level respeciively.
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and high heritability revealed the possi-
bility that in these populations selection
for strains with higher number of tillers
per plant, spike length, kernels per
spikelet and higher 100-kernel weight
can be expected to result in higher
yvielding strains. Plant height was
highly and positively correlated with
number of tillers per plant and length
of spike; tillers per plant with length of
spike and number of kernel/spike; length
of spike with number of kernels/spike,
number of spikelets per spike and 100-
kernel weight; number of kernels per
spike with number of spikelets per spike,
nnmber of kernels per spikelet, and
100-kernel welght; and number of
. kernels/spikelet had significant positive
correlation with 100-kernel weight.

At phenotypic level yield per plant
had significant positive carrelation with
tillers per plant and 100-kernel weight;
100-kernel weight is highly and nega-
tively correlated with the length of
spike; kernels per spikelet is positively
and significanily correlated with num-
ber of kernels per spike whereas there
was significant positive correlation
between number of spikelets per spike
and length of spike; spikelets per spike
and kernels per epike; number of kernels
per spike and spike length; spike length

[Vai. 85, No. 1

and plant height; and number of tillers
per plant and plant height. Sikka and
Maini (1862), Jain and Singh (1973),
Singh er. af. (1973), Virtk (1873} and
Virk and Anand (1973).

Gandhi er.af (1964} reported grain
vield per plant was foundto be highly
and positively correlated with ears per
plant, 100-seed waight and grain pes
ear.

The path ceoefficient analysis bet-
ween yield and yield components viz,,
tillers per plant spike length, kernels
per spike and 100-kernel weight revea-
led that the length of spike has the
highest direct positive elfect wheare as
its indirect effect through number of
tillers per plant, number of kernels per
spike and 100-kerne|l weight is wvery
low. The number of tillers per plant,
kernels per spike and 109-kerne! weight
had low direct positive effect where as
the indirect contribution of 100-kernet
weight on yield per plant through lenath
of spike is quite high. Similarly the
indirect contribution of tillers per plant
and kernels per spike on vieltd per plant
through length of spike was higher than
through other charactars

. The authors are thankful 1o the
Director,  Agricultural  Experiments
Station, University of Udaipur, Udsinur
for providing facilities.

TABLE 1Il. Path coeflicient analysis betwoen visld and yield components in vheal.
Character Genotypic correlation Tillersf Spike-lengih Ksinel/spike 1[!{1-:::*411“;
with yield. plant. winieh,
Tillars/plant + 0.2804 + 0.1149  + 01587 4+ 0.0057 4 0.0001
Spike length + 0.6505 + 0.0362 + 0.5071 + 0.0044 i 0.0078
Kernels/spike <+ 0.2252 + 0.0475 + 0.1620 + 00138 + 0.0016
10p=kernel  weight = 0.50086 <= 0.0032 + 0.4B64 + 0.0077 -- 0.0023

Residual effect < 0.8271
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