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Genetic Variability Studies in American Cotton
(Gossypium hirsutum L.)*

P. W. KHORGADE! and A, P. EKBOTE2

In general, the studies revealed low genetic coefficient of variation for all the traits under
study. The traits viz, plant height, number of sympodia per plant, number of bolls per plant
and lint index showed comparatively high estimates of genetic advance accompanied with high
estimates of heritability. The highest expected genetic advance of 55.99 percent accompanied
by 72.50 percent of heritability estimate in respect of number of bolls per plant was encoura-
ging as it indicated possibilities of improvement through judicious selection for this most

important yield determiner.

Cotton is the main economic and
industrial crop of Maharashtra accoun-
ting for nearly 36 per cent of the total
cotton areain the country. The improve-
ment in yield per plant should be the
ultimate aim of every breeder in cotton
improvement programme, Because of
the fact that expression of most of the
quantitative characters is greatly influ-
enced by environmental fluctuations,
the phenotypic variability among a
collection of genetic stocks does not
give a true indication of the potential
genotype variability. Therefore, it is
necessary to determine the exact mag-
nitude and nature of heritable and non-
heritable components of variation
present in vyield and its important
components which will enable the
breeder to know which traits respond to
selection and how much improvement
can be expected by basing selection on
a particular trait and thus help him to
plan his breeding programme
accordingly.

MATERIAL AND METHODS

With the above abjectives in view,
thirty three genotypes of Gossypium
hirsutum L., comprising of indigenous
strains collected from several cotton
growing states of India were selected
for study

The genotypes were sown in a
randomised block design, replicated
four times, net plot size being 1.20 mx
4.80 m, the distance bstween rows; and
plants being 0.60 m and 0.30 m respec-
tively.

The experiment was conducted
at experimental area of cotton scheme,
Punjabrao Krishi Vidyapeseth, Akola
during 1973-74 and 1974-75, with
identical details.

The observations were recorded, At
maturity, on each of the five randomlyr
selected plants, per genotype in each
replication during both the vyears of

Punjabrao Krishi Vidyapeeth, Akola 444104 (Maharashtra)
*Part of thesis submitted to Punjabrao Krishi \/idyapeeth, Akola for M.Sc. (Agri.) by the ist author
1 Assistant Professor of Botany, 2 Senior Research Scientist (Oilseeds).
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study on the following traits: 1) Plant
height in centimeter (2) Number of
sympodia per plant (3) Number of bolls
per plant (4) Boll weight in gramme (5)
Halo length in millimeter (6) Ginning
percentage (7) Lint index (8) Seed
index and (9) Yield of seed cotton
(Kapas) per plant in gramme.

The data obtained for both the
years were subjected to the analysis of
variance and covariance as per standard
method (Panse and Sukhatme, 1954),
pooled analysis was carried out (Panse
and Sukhatme, 1954 and Cochran and
Cox, 1957) and the total variance and
covariance was partitioned into herita-
ble and nonheritable components as per
the method suggested by Fisher (1950).
Various genetic parameters, viz., the
genetic coefficient of variation, heritabi-
lity estimates in broad sense and the
expected genetic advance were estima-
ted by the standard formulae (Burton,
1952; Hanson, Johnson et al/., 1955-
1956 and Johnson et a/., 1956, respec-
tively).

RESULTS AND DISCUSSION

Pooled analysis of the data presen-
ted in table 1 indicated that strains
differed significantly among themselves
for all the character studied. Range,
general mean and various genetic
parameters for all the nine characters,
under study, are presented in table 2.

It is seen from table 2 that the
genetic coefficient of variation ranged
from 1.29 per cent for boll weight to
18.64 per cent in case of plant height
indicating, thereby, that the material, in
general, possessed low amount of genetic
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variation for all the traits studied. These
characters, Therefore appear to be consi-
derably affected by environmental fluc-
tuations. the character influenced to the
maximum being boll weight and the trait
which appeared to have been comparati-
vely less influenced being plant height.
Similar results wetre recorded, in hirsutum
cotton, by Naidu and Katarki (1968).

Genetic coefficient of variation does
not give the idea of total variation that
is heritable. The relative amount of
heritable portion of variation can b®
assessed through heritability estimates
(Comstock et al., 1958). Heritability
indicates the effectiveness with which
selection for genotype can be based on
the basis of its phenotypic performance.
The heritability estimates worked out
in broad sense, includes (i) additive gene
effects, (ii) allelic interaction due to do-
minance and (iii) non-allelic interaction
due to epistatis.

All the traits, under study, exhibited
high estimates of heritability, the range
being 52.07 per cent for seed cotton
yield perplant to 96.24 percent for halo
length. The traits, viz., number of bolls
per plant and yield of seed cotton per
plant exhibited comparatively low
estimates of heritability, it being
minimum for the latter. This is to be
expected as both these traits are highly
influenced by environmental fluctuations
Thus the material, under study, appears
to be promising because high heritabi-
lity values for the quantitative characters
are always preferred by the breeder, as
characters with  high heritability
estimates are generally comparatively
less affected by the environment and
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these estimates, thus, emable him to
base his selection reliably on the pheno-
typic expression of these characters in
individual plants. High estimates of
heritability for these traits were also
observed by Singh et al (1968) in
hirsutum cotton.

The heritability values, however.
merely indicate the total amount of geno-
typic variation that is heritable. They do
not provide an indication of genetic gain
that can be expected by basing selec-
tion on a particular character. Burton
(1952) has suggested that genetic
coefficient of variation together with the
heritability estimates gives the best
picture of the amount of advance to be
expected from selection. However,
heritability estimates alone are not of
much use in predicting the effects of
selecting the best individuals. According
to Johnson et al. (1955) "this purpose
is better achieved by combining herita-
bility estimates with expected genetic
advance. This aspect was further dealt
in detail by Panse (1957), who stated
that high genetic advance estimates are
indicative of additive gene effects and
such variation can be effectively
exploited by rigorous selection for
character improvement.

In the present material the traits,
viz., number of bolls per plant. plant
height, number of sympodia per plant
and lint index possessed higher estimates
of genetic advance accompanied by
high estimates of heritability which is
very encouraging since selection based
on these characters being of additive
nature is likely to be more efficient for
their improvement. As such phenotypic
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setection for these traits is likely to be
effective for their improvement. How-
ever, the remaining traits possessed
nonadditive type of heritability. Though
these characters may not respond
reliably to selectien, their improvement
can be brought about by taking advan-
tage of their high heritability estimates
in a judiciously planned selection
programme.

We are thakful to the Senior
Research Scientist, All India Coordina-
ted Cotton Improvement Project for
providing facilities and to the Dean.
Faculty of Agrieulture, and the Head,
Department of Botany, for the valuable
help rendered by them during the course:
of this research work.

REFERENCES

BURTON, G. W, (1952) Quantitative inheritance in
grasses Proc 6th Int. Grass Cong. 1 :277-83

COCHRAN W. G. and COX. G. M., (1957) Experi-
mental Designs. 2nd edn. pp 545-50 John
Witey & Sons, New York, Londomn.

COMSTOCK, R. E., KELLEHER, T. and MORROW,
E. B. (1958) Genetic variation in an asexuab
species, the garden straw berry. Genetics. 43¢
634-46.

FISHER, R. A. (1950) Statisticat Methods for
Research Workers. 11th edn pp. 287-88
Otiver & Boyd Ltd. Edinburgh

HANSON, G. H., ROBINSON, H. F, and COMS-
TOCK, R. E. (1956) Biometrical studies of
yield in segregating populations of Koream
Lespedeza, Agron J. 48: 6; 268-72.

JOHNSON, H. W,, ROBINSON, H. F. and
COMSTOCK, R. E. (1955) Estimates of genetic
and environmental variability in soybeans.
Argon. J. 47:314-18,

NAIDU, B. S. and Katavrki, B. H. (1968) Genetic
variability for vyield and its contributing
characters in some long staple cotton of




KHORGADE and EKBOTE [Vol. 68. No. 6

G. hirsutum L. Mysore J, agrie. Sci. 2:
308-15.

PANSE, V. G. 1957 Genetics of quantitative
characters in relation to plant breeding. /ndian
J. Genet, 17:318-28.

| PANSE, V.G. and SUKHATME, P. V. 1954 Statisti-
cal methods for Agricultural Workers. Ist

382

edn. pp. 28097, Indian Council of Agricultural
Research, New Delki. . :

SINGH, R. B., Gupta, M. P, MOR, B. R. and
JAIN, D. K. 1968 Variability and, correlation
studies on yleld and quality characters in
hirsutum cetton. /ndian J. Genet 28:2:216-
22,




VARIABILITY STUDIES IN COTTON

Sune 1981]

SEr—— S Y ——
S - - ; B e ——
%1 18 JueoiuBig 44 78 1e ueoyiuBig
¥85'C Lov°'0 [VAA) LOLO L6F°0 8LL'0 00g’L 8960 88E€°S a9
CE60 SyLo 860°0 G6sZ'0 mw—.o cvo'0 [0 7420 6vE0 vv6°L ‘3'S
(pesiney)
96°9 LL'0 80'0 250 9¢C'0 ¥10°0 eL'L 86'0 $C'0E 244 lolje pejood
™
*20S' V1 *%88'0 *%x68°0 xell 8 »278°0 +=27L0'0 %629 *20€9°S »89C 0EC [A jusuwiieslj %
»216°0G1 #xE1°€ €20 wx¥9'Y +269°'8 6200 =x[6'€8T 2209°G9 «=x9L°LLEL L uoseag
09°LL 9g'o 1’0 raAlY) 81’0 8L0°0 9g°CL SL'EL vT8LL 9 jooig
ued juejd
jueid Xxapul xepu] eBejusoiad yibue) 1yBlam /slioq /eipoduwAs ybiey
/PIBIA pesg wn Butuuin OjeH liog J0 "'ON 10 ‘ON iueld
(‘'S "n) sseyoriRy) °4°a e2Ineg
§19]10BJEBYD QUIU 1O} 9OUBHEA JO SISAJRUB PBj0O0d I 37avi
) ’ ‘i Lﬂ,




. 68. No.

[Vol

GADE and EKBOTE

KHOR

Y‘a ]1. e e s e ;
LS°SZ L0'2S 88'9 £86°Gl 00Y GZ-08¥°0L (6) ui ueid/pidIA
S0'91 L AN 1z 108'6 059°L1-009 8 xapul pesg
v9'1g ov'1e 18°¢ 296§ €€°L -€9'Y xapui juiy
9L°61 LO'¥6 9L £V°9¢€ 00°0%-00"¥E abejuaosed Buuuin
1981 ¥2°96 98'v 982 oY 1€-09°62 (ww) v wbu3| ojey
85'CL S6°08 62°1L S09'¢ 100°'¥-292'¢ (6) u1 yBiem |jog
66°G§ 0S°CL 92’8 699 g A 1uejd/sjlog jo -on
(47217 1204 oz'L 8L'8 g€l ' g luejd/eipodwis jo -oN
61'LY L8°98 ¥9°81 PS5 LS 86'06-2L LY (wo) u1 yBray jueyy
uesw
J0 eBeyuaosed (1usosegd) (¢UELIEND)
Se passaidxa aduas uolneleA jo
aoueape oausb peoiq ui BITETETTRET 3o
peloedxy Aujigeiusy N ETIE T ) ueaipy abuey slejoeley)n

si2joeleyd euiu Joj siejoweied dieueB snoueA pue ueaw ‘eBuey

T 3149vl

384




