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Correlation of Lint Yield and its Components

in Cotton { G. arboreum L. )*‘
by
B, RAMALANATHAN

Synopsis: Correlations between lint yield and its components were
studied in eightoen varieties of @. arborenm, ropresonting all the six
races. Among tho savon characters studied the number of seads per boll,
number of bolls per plant and lint index besides vield of seed-cotton ara
considered as most important for oxercising selection for high lint yisld
as they alone showed o high measuro of correlation In moat of the
varieties and the races studied.

lntroduction : For evolving selective factors for yielding capaeity, plant
breeders often employ such indices as ears and tillers or between grain and
straw weights in cereals, and number of bolls per plant, number of seads per
boll, weight of lint per seed and ginning percentage in cotfon (Panse, 1949),
These selective factors are based on the correlation of characters witl yield and
with ench other. Correlation of characters serves as o measure and forms the
basis of selection index as it gives the strength of relationship Letween the
characters studied. Correlation studies are, therefore, an important asset to
the erop breeder.

The relationships of various plant characters with yield and with each
other have been extensively investigated in cotton, with a view Lo obtain suitable
indices for evalnating the yielding potentinlities of the strains or of the plants
in the segreguiing populations, Sikka and Joshi (1960) have given an exhaustive
acconnt on correlation of characters in cotton. The present study was under-
taken with a view to compute the correlations between Jint yield and its
componenis in @. arborenm,

Material and Methods: A total number of 18 varicties in the species
(. arborewm, representing all the six races formed the material for sbudy.

The crap was raised under rainfed conditions, in conformity with the
practices prevailing in the Madrag State. *Randomised Replieated Block design '
was adopted. The plot size for each variety wae & single row of ten plants
spaced at one foot and repliented four times.

The following characlers were studied :

(1) Plant yield : The total quantity of sced-cotton harvested from each
plant was recorded to fhe nearest decigram. The lint obinined by ginning was
weighed to the nenvest decigram to arrive at ihe lint vield per plant,
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v (i) Boll production per plant; The total number of dehieced bolls
till the completion of harvest was recorded in each plant.

(iii) Boll size (boll index): The number of bolls that wmr!d vield a
pound of seed-cotton (known as boll index) wes compuled to serve as an
indieation of boll size.

(iv) Ginning per cent: The entire produce of soed-cotton from each
plant was ginoed and the ginning outturn was caleuloated.

v (v) Number of seeds per boll: This wag arvived nt by counting the
number of seeds oblained by ginning the seed-cotton from each plant and
dividing by the totul number of bolls harvested from the plant,

+ (vi) Lint index: This was caleulated by dividing the weight of lint
obtained in each plant by the number of seeds produced in that plant and was
expressed in milligram,

(vii) Seed index: The weight of 100 seeds known as ''seed index ™
was recorded to the nearest decigram,

Correlation coeflicients were caloulated for each wvariety and race.
The significance was tested by means of Fisher's 't° test,

Results: The correlation coeflicients obtained between lint yield and ite
componenis for the eighteen varieties studied are furnighed in Table I and for
the six races, in Table II.

All the seven charscters studied were significantly correlated with lind
yield when considered for the species as a whole, the order being yield of sced-
cotbon, number of bolls per plunt, ginning percentago, number of seeds per boll,
lint index, seed index and boll index. While all other characters were positively
correlated, boll index alone showed negative correlation.

As regards varieties and races, significantly strong ecorrelation existed
between lint yield and seed-cotton yield in all the eighteen varieties and the six
races studied.

The ginning per cent, in general, showed a significant correlation with lint
yield, Ten out of eighteen varicties and four out of six races studied, were
positively and significantly correlated.

Lint index was significanily correlated with lint yield in twelve out of
eighteen varicties and four of the six races. The strength of sassociation was the
" highest in race bengalense and least in race sinense.

The correlation between lint yield and seed index was positive. Bub the
strength of association differed widely. Among the eighteen varieties studied, five
showed significant correlation; non-significant eorrelntion existed in twelve; and
negative and non-signifieant correlation in one variety. The highest correlation
was present in race bengalense. The race indicum exhibited the lowest association.
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The number of seeds per boll had a positive and signifieant eorrelation
with lint yield in all the eightecn varieties. The correlation was very high, even
approaching unity, in the races burmanicum, soudancnse, sinense and cernuwm, in
the order mentioned,

The correlation between number of holls per plant and lint yield was high,
positive and significant in soventeen varietics, Highest correlation existed in
races sinense and burmanicum, while race bengalense exhibited the least association.

Boll index was negatively correlated with linl yield, The correlation was
negative and significant in twelve out of eighteen varieties and five out of six
races. Among tlie six races, indicum showed the highest negative correlation
with Jint yield while sinense showed the least.

Discussion: Measures of correlation sre important to the crop breeder as
they serve as an aid in determining the relationship between any two characters
and form the basis of selection index,

Among the geven characters studied for lint vield, six characlers iz, yield
of seed-cotton, ginning pereentage, linl indox, sced index, numbqr of seeds per
boll and number of bolls per plant sliowed positive correlation, while the
remaining one i, e, boll index showed a negative correlation. This was because,
 boll index is an iuverse measure of boll size—the smaller the boll index, bigger is
the boll, in size.

The highly significant and positive correlation between lint yield and seced-
cotton was in agreewent with Griffe e al (1020). The influence of seed-cotion on
lint yield was naturally high, since the influence of ginning outturn was positive.
Sinee lint obtained was the product of ginning seed-cotton, the influence of
ginning per cent on seed-cotion should be considerable in lint production.

The lack of uniformity in the strengih of correlation between ginning
eutturn and lint yield among the verietios and the races studied was due to the
complex nature of ginning percentage. Ginning percentage is governed by many
variables such as fibre length, fibre weight, number of fibres per seed, lint index
and seed weight. Iibre length was found to be negatively correlated witl
ginning pereentage (Silkka and Afzal, 1947, Humphroy, 1940; and Christidis and
Harrison, 1955). On the other hand, Brown (1935) and Stroman (1949) coneluded
the correlation to be non-signifieant. Dunlavy (1923), Kearney (1926) and
Stroman (1949) reported positive correlation between ginning percentage and lint
index. - Kearney (1926) and Turner (1929) observed 2 nepative correlation
between ginning percentage and seed weight, Between ginning pereen tage and
fibre weight, Sikka and Afzal (1947) recorded a positive trend in arboreum while
stroman (1948) found it to be negative in Airsufum,

According to Stroman (1049) ginning percentage and boll weight was
positively correlated, Kearney (1926) pointed out positive ecorrelation belween
ginning per cent on the one hand and weight of seed-cotton per boll, boll size and
number of seeds per boll, on the ‘other,
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Ginning percentage, thus, depended primarily on sced weight and lint
weight, which in turn, were influcnced by varions factors. Tt did not by itsell give
precise information about the total production of lint when n number of genotypes
or varietics were under study. Selection for high ginning value might often resull
in the evolution of Lypes with light seeds withont nccessarily stepping up lint pro-
duction per seed and hence per plant. Hence, Cook (1908) slressed the danger of
persistant selection for ginning outturn.  Increase in seed weight, withoutl corres-
ponding inorease in the number of fibres per seed, staple length or fibre weight,
would have affected ginning percentage, and hence the ultimate lint yield, Lint
index, therefore, is considered to be a more relinble measure of lint produetion.

Lint index represents the absoluie weight of lint produced per seed and
this character is, therefore, congidered by some breeders to be more useful in
breeding work than ginning percentage. In @. arborewm, lint index exhibited
positive correlation to lint yield to varying degrees of significance. Harland (1934
ghowed that in Sea Island cotton (@. barbadense), lint index was strongly
correlated with lint yield. He observed that in cotton breeding in India, lint
index should receive special emphasis in selection programmes.

The correlation between lint yield and seed index was not only feeble but
also was not uniform. The lack of uniformity in the correlation might be due to
the fact that the seed index itself is influenced by several characters., Kearney
(1926), Turner (1929), and Sikka and Afzal (1947) reported strong negative
correlation between seed weight and ginning percentage, Patel and Mankad (1926)
and Afzal (1930) showed positive correlation between seed index and lint index.

Number of seeds per boll showed uniformly a positive and highly significant
correlation with lint yield. This wae in conformity with the findings of Kearney
(1926) who reported a positive correlation between ginning percentage and number
of seeds per plant.

The correlation between lint vield and number of bolls per plant was
generally highly positive. This was in agreement with findings of Stroman {1930).

Lint yield and bell index showed uniformly, a negative correlation.
Stroman (1930) found similar relationship in arborewm and hirsutum varieties
respectively, Sinece Loll index is inversely propertional to the size of boll, lint
yield was negatively correlated with boll index,

Summary and Conclusion: The correlation set up for lint yield and its
seven components in @.-arborewm revelead the strength of association of charnoters
with lint yield, in the order of (1) yield of seed-cotton (2) number of seeds per
boll (3) number of bolls per plant (4) lint index (§) boll index (6) ginning
percentage and (7) seed index. Of these seven characters, npart from the yield
of seed-cotton, three others viz., number of seeds per boll, number of bolls per
plant and lint index are the most important for exercising selection for high lint
yield, since they alone showed a high measure of correlation in most of the
varieties and the races studied. They were also adjudged by Panse (1949) and
Manning (1966) as highly correlated with lint yield,



Correlation of Lint Yield and its Components 61

~ Acknowledgement: The author is thankful to the University of Madras for
the permission to publish the findings. Thanks are due to the Government of
Madras for the study leave granted during the course of study. Thanks are also
due to Dr. B. W. X. Ponnaiya, Dean and Professor of Plant Breeding and
Genetics and to Sri K, A. Seshu, Lecturer in Statistics for helpful suggestions.

Afzal, AL

E!O‘"‘n., Gi E.

Christidis, B. G. and G. J. Harrizson

Cook, C. .

Dunlavy, H.

Griffe, F., L. L, Lingon, and
L. H. Brannon

Harland, §. C.

Kearney, T. H.
Manning, H. L.

Panss, V. G.

————und D. P. Mankad,

Silikn, 5. M. and AL Afzal

Bikka, 8. M. and A. B. Joshi

Stroman, . N.

Turner, A. J.

REFERENCES

1830

1036

1955

14908

1823

1020

1034

1826

1058

1949

1041

1926

1047

1960

1949

1920

“Studies in inheritance of cotten . Mem. Dept.
Agrie. India, Bot. Ser., 17 1 T5—115,
*Corrulation of eertain charsctors in Egyptian
cotton". Emp. Coft, Gr. Rev,, 12 2 216-20.

Cotton Growing Problems — McGraw Hill Book
Co. 29-30.

Danger in judging varieties by lint percentages.
Circ. U. 8. Dept. Bur. P1. Tnd., 11 : 3-16 (guoted
by Silka, §. M. and Joshi, A. B. 1960).

* Correlation of charaetars in Taxas cotton’
J. Amer, Svc. Agron., 15 ¢ 444-48,

* Biometrical analysis of upland cotton grown ot
8till water, Oklahoma . Oklahoma Agric. Expt.
Sta, Bull., 187 32

*“Belection effects in puro lines of Sea island
eotton self fertilized for seventeen generations.
Rep. Summ. Proc. Znd Conf. Cott. Gr. Probl.
Emp. Cott. Gr, Corp., 31 : 46.

Y Oarrelation of seed, fibre and boll characters in
cotton ', J.Agric, Research, 33 : 781-708.

“¥isld improvement from selection index
tochnigue in cotton ™. Heredity, 10 : 303-322.

* A discriminant function for selection of yield
in cotton". Ind. Cott. Gr. Rev., 3 5 1T0-185.

A discriminant function for selection of yield
in cotton. Ind. Oatt, Gr. Rev., 3 :170-185.

Studies in Gujarat cottons, Part III. The
Wagad cotton of Upper Gujarat, Kathiowar and
Kuteh, Mem. Dept. Agric. India, 14 : 58-112,

“ A note on the correlations between lint length,
fibre weight end ginning outturn in some
arboreum orosses’’, 3rd Conf. Cott. Gr. Probl.
India, Ind. Cont. Cott. Cties, Bombay, 210-216.

Cotton in India a monograph Vol, I., Ind. Cent,
Cott, Ctiee, Bombay, 158-I71.

“ Yariability snd correlation in o cotton breed-
ing program . J. Agric, Res., 78 : 853-364,

" Qinning percentagoe and lint index of cotton
in relation to the number of cotton fibres per
gead. The oflect of environment on ginning
percentage and the dstermination of unit fibre
waight . Technol. Bull. Ser. B. No. 4 : 20-36.



