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VARIBILITY, CORRELATION AND PATH ANALYSIS
OF YIELD AND FIBRE TRAITS IN UPLAND COTTON

K.V. KRISHNARAO! AND T.N. MARY? .

ABSTRACT

A sludy conducted wilh 55 genolypes of upland collon (Gossyplum hirsutum
L) Indicated that the genslic variability was high for boll number, boll weight, lint
Index and seed cotton yield. Selection based on boll weight and boll number is moslt
advantageous because of high herilability associaled with grealer genelic advance,
Corrolation studies indicated tho existence of posilive associalions of seed collon ylsld
with all tralts studled excepl fibre length and suggested thal Increase In any one of
them will lead to Increased seed cotlon yleld and all of them can be Improved
simultaneously, Amang the components there were no negative correlations except
for micronalre with fibre length, Path analysis reveaied that boll number and boll
welight were the principle yieid attribules having high direct effects. The lralls seeds
per boll, seed Index and lint Index contributed to yield Indireclly through boll weight,
The direct effects of other yleld and fibre traits on yleld were of minor significance.

KEY WORDS: Collon, Genelic varlabllity, correlation, Path analysls.

Crop Improvement depends
upon the magnitude of genetic
varlabllity present In base population,
The herltable component of varlallon
can be measured and expressed with
the help of sultable genetic parameters
such as coolficlant of genatic variallon,
heritabllity and genetlc advance. For
an effective breeding programme, it Is
essential to have some information on
the assoclatlon between the different
yleld components and thelr relative con-
tributions to yield. The interrelationships

among the yleld components can be
analysed with the help of path coelli-
clent analysls which permils the separa-
tlon of the correlation coellicient Into
direct and indirect effects. This study
provides Information on varlabllity, char-
acter assoclation and path analysis of
yleld with quantllative tralts In upland
cotton.

MATERIALS AND METHODS

Ten divergent varietles of upland
cotton were crossed in diallel fashion
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and 45 cross combinations were
produced. The 55 genotypes were
sown al lho Agricullural Research Sla-
tion, Lam, Guntur, during kharif 1981
in randomised block design with three
replications to study the biometrical
aspects of cotton. Each entry had one
row of ten plants with a spacing of
105 cm and 60 cm between rows and
plants respectively. Observations were
recorded on the central slx plants In
each row for boll number per plant,
boll weight (g), seeds per boll, plant
helght (cm), seed Index (g), lint Index
(@), ginning outturn . (%), fibre longth
(mm), micronalre value and seed colton
yield per plant(g). . Genotypic and
phenotypic coefliclents of variabllity
were worked out according to Falconer
(1960) and genelic advance according
to Burton (1952). Genotypic and
phenotypic correlation coefficlents were
estimated following-Miller et al. (1958).
Genotypic correlations were further par-
litioned Into direct and indirect effects
by path analysls as suggested by
Dewey and Lu (1959).

RESULTS AND DISCUSSION

The prosent sludy disclosed a
greal array of dilferences in genolyple
and phenotypic coelficients of varlation
for the characters studied (Table 1).
Among them, yleld:of seed cotton, boll
number, boll welght and lint Index ex-
hiblted high coeffictent of varlabllity,
thereby Implying that selection for these
characters may resull In crop Improve-

ment. From the study, It Is also clear

that high heritability need not neces-
sarily possess high values of genetic
advance. Johnson et al. (1955) and
Panse (1957) are of the opinlon thal
if the heritability Is mainly due lo
dominanca. and epistasls, the genolic
galn would be low, bul In cases where
it Is chiefly due to addilive gene elfecls,
a high genetic advance may be ex-
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pected. It Is therefore, suggested that
selection based on boll weight and boll
number Is most advantageous becauso
of high heritabllity of these characters
associated with greater genetic ad-
vance. '

The phenotyplc and genolyplc
correlation coefficients (Table 2) indi-
cated that the phenotypic expression
of the characters was nol much altered:
owing to environmental Influence. The
existence of significant positive correla-
tions between seed cotton yleld and
all other tralts except flbre length, In-
dicated thal all these characters can
be Improved simultaneously. Presence
of significant positive correlations and
absence of negallve correlations among
the yleld componenls suggested that
an Increase in any one of them would
lead to an increase in the other traits
and also seed cotton yleld. Positive
association with medium magnitude be-
tween yield of seed cotton and fibre

“length suggests that selection for the

former can ba made withoul advorsoly
alfecting the latter Among the com-
ponents, there were no significant nega-
tive correlations except for micronalre
value with fbro longih.  Tho prosent
correlatlon resulls are In conformity with
earlier reports in G. hirsutum (Chrlstidis
and Harrison, 1955; Miller of al., 1958;
Slkka and Joshl, 1960; Govila and Shar-
ma, 1981). Some other -workers
reported negallve correlations belween
boll number and boll wolght (Butany
el al., 1968; Slhgh et al, 1968) and
generally concluded that simultaneous
improvement of these two trails would
not result In much success. However,
In the presenl study, low posillve cor-
relation was found between boll number
and boll weight suggesting that selec-
tlon can be practised for theso two
trails simultaneously.
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Path coefficlent analysis (Table 3)
ravealed that boll number and boll weight
werag the princlpal yield alirbutes. The
high correlations of these traits wilh yleld
resulted mainly from their direct effects.
Seeds per boll showed equally high cor-
relations with yleld as that of boll welght
but had a low magnitude of direct elfect.
Plant helght showed significant and posl-
live assoclation with yleld but Its direct
alfect was negallve and low. Similarly,
other tralts like seed Index, lint index,
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ginning outturn and micronalre  were
associaled significantly and positively
wilh yield but thelr direct effects were
of lower nagnitude. The posilive cor-
relation of yield with seeds per boll,
seed index and lint Index resulted maln-
ly through Indirect eflects via boll welght.
The direct elfects of fibre traits on yield
of seed collon were of minor significance,
In concluslon, selection prospects for high
yield seemed to be beller through boll
number and boll welght.
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