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A Selection Index for Lint Yield in Cotton (G. arboreum L.)*

by
5. RAMALANATHAN!

Introduction:  Statistical methods in plant breeding have become a
precise tool in the hands of the breeder for efficient selection of new ‘forms’.
The application of discriminatory statistical methods for- tackling the
genetical and plant breeding problems has resulted in the refinement of
selection techniques. These have enabled the plant breeder to handle his
material with confidence and in a thoroughly scientific manner (Panse, 1942).
The formulation of seléction index is an advance in this direction..

Fisher (1936) developed the disurimilmnt function technique tor the
formulation of selection index. Smith (1936) was the first to apply this
technique to plant breedmg Since then, it is l}exng used f'm: the fnrmulatmn
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of selection indices in the improvement of urnps A study was undertaken
to formulate a selection index for lint yield in cotton (G. arboreum L.) by
utilising the discriminant function technique and the results are presented,

Materials and Methods: A total number of 18 varieties in the species
G. arboreuan L. was included for, study,

The lay out consisted of “Randomised Replicated Block Design ”
with 18 varieties replicated four times. Rach variety was sown in one row
per replication. In each row, there were ten plants spaced at one foot. The
crop was grown under rainfed conditions in conformity with the practices
prevailing in Madras State,

The following seven characters were studied,

(i)" Plant yield : The total quantity of seed-cotton harvested
from each plant was recorded to the nearest decigram. This was ginned
and the lint yield was recorded to the nearest decigram.

(i) Boll production per plant: At the time of each harvest, the
number of burst bolls on each plant was counted and recorded. The sum
total of all such bolls at each harvest gave the total number of bolls
produced per plant.

(iii) Boll size (boll index): The number of bolls that would
yield a pound of seed-cotton (lknown as boll index) was caleulated to serve
as an indication of boll size.

(iv) Number of seeds per boll : The number of seeds obtained by
ginning the seed cotton of each plant, divided by the number of bolls
produced by that plant, gave the number of seeds per boll.

(v) Ginning per cent: The entire produce of seed cotton
harvested from each plant was ginned and the ginning out-turn was
calculated.

(vi) Lant index : This was calculated 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.

Fisher’s discriminant function applied by Smith (1936), to plant
selection in wheat, was followed in the formulation of selection index.
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Results :  Correlation coefficients uumputed for the ".‘-’&I'let-lﬁﬂ reyﬂalecl_-:
the close association of three characters viz., lint index, uumhﬂr of seeds_;_
per boll and number of bolls per plant, with lint yield ( Tablﬂ }

The significant values of regression coefficient, as tested by: means’ of
an analysis of variance, confirmed the influence of these three chardeters on
lint yield. The regression equations of lint yield on each’ of the three
components were :

(i) y=537x~070 (for lint yield on number of bolls per plant):
(i) y=124x+172 (for lint yield on number of seeds per boll);
and
(iii) y=136 x—092 (for lint yield on lint index )

.The ‘t’ value of partial regression coefficient for lint yield on’each
of its components was computed as 11-6851 for number of bolls per plant;
0+3650 for number of seeds per boll; and 0°2830 for lint index. '

The test of significance showed that the number of bolls per plant
was significant at one per cent level.

The prediction equation was fltted up as shown under :

ye=1'4992 x, - 0:1604 x,43-4416 x, — 8'4138
where x, is the mean lint index ; _
x, is the mean number of seeds per holl; and
X, is the mean number of bolls per plant..

The test of significance carried out revealed that the prediction’
equation was significant at one per cent level.

The multiple correlation coefficient was 08052 and was significant at
one per cent level. The variability of lint yield on account of the three
components worked out to 64'83 per cent.

The discriminant function was arrived at as:

Z=1x;+7 x,4 62 x, where Z is the quantitative measure of the
total discriminating value representing genotypic yield; x, is the mean lint
index: X, is the mean number of seeds per bolls ; a,nd x, i8 the mean rnumber
of bolls per plant.

Discussion and Conclusion: The interaction between heritable and.
non-heritable factors makes the yield a highly complex character. for the
breeder to plan for improvement of yield. A study on the relative amounts
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of heritable and non-heritable variability exhibited by individual characters,
and working out correlations between these characters are ]m]pfu? in. ﬁ\:lng:,
tho components which are less susceptible to environmental variation; " For
this purpose, selection indices were formulated as a reliable smenmﬁﬂ
approach to the breedmg objectives, as they give due welglltagﬂ f.o the
phenotypic expression in terms of genotype by discriminating the - environ-
mental influence ( Hazel and Lush 1942, and Hazel 1943 ).

The correlation studied revealed a high degree of relationship between
lint yield and three characters viz., number of bolls per plant, ‘mumber of
seeds per boll and lint index. The regression equation computed showed
that among the three characters, the rate of contribution to lint jrield"w"as
highest in the case of number of bolls per plant. and least in the case of
lint index. Although, regression equation and regression lines are . he]pful
in predicting the lint yield with reference to one of the u:c:-ntﬂbubmg factors,
they do not give any indication on the relative influence of each character
of yield. They indicate only the relationship between -the.yield on
one hand and a particular character on the other without taking into
consideration the relative influence of other factors with which the character
is associated (Goulden 1059). The partial regression coefficient 'showed
that the effect of number of bolls per plant on lint yield was highly
significant, indicating the usefulness of this character in selecting for

lint yield.

The multiple regression function arrived at was significant. at one
per cent level indicating thereby, the importance of all the three characters
in influencing lint yield.

The multiple correlation coefficient of 0:8052 was also significant at
one per cent level. This showed the closeness between the observed and
predicted values of lint yield.

Both multiple regression function and multiple correlation coefficient
revealed the combined influence of the three independent characters on lint
yield. This isin conformity with the findings of Panse and Khargonkar
(1949) that the yield of cotton plant is the product of three factors viz.,
number of bolls pér plant, number of seeds per boll and weight of seed cotton
per seed. According to Stroman (1930), the main components of total lint
production are the boll number per plant and boll weight.- Boll wmght in
turn, is made up of number of seed per boll, lint index and seed index,
Manning (1956) utilised boll per plant, seeds per boll and lint per seed in
formulation of selection index for improvement of yield in hirsutum variety,

B, P. 52.
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Among the three characters influencing lint yield, the number of bolls
Ipér plant exercised the highest influence, next in order came the lint index,
‘and the number of seeds per boll was ranked third. The three characters
‘together were estimated to influence lint yield to the extent of 64'83 per cent,
It was clear, therefore, that all other factors (both known and unknown)
contributed to 35-17 per cent variation in lint yield.

Hazel add Lush (1942) indicated that when several traits affect the
net worth of an organism, it is necessary to ascertain the proportion of
contribution of each of the charateristics, if maximum progress from
selection is to be made. Accordingly, the application of diseriminant
function technique in the study gave the genotypic contribution of each
character to lint yield in the order of (i) number of bolls per plant,
(ii) number of seeds per boll and (iii) lint index.

The diseriminant function technique, as applied to varieties of
G. arboreum, thus indicated the relative genotypic worth of the three yield
components for exercising selection for yield. Emphasis on number of bolls,
number of seeds per boll and lint index, in the order mentioned, would, there-
fore, appear to offer a more efficient basis for selection and serve as a better
indicator of the genetic potentiality for lint yield than ad hoc selection for
yield, in G. arborewm. Panse and Khargonkar (1949) using three factors viz.,
number of bolls on the plant, number of seeds per boll and weight of seed
cotton per seed in . arborewm found that the application of discriminant
function for selection of yield gives very little extra improvement as com-
pared to simple selection on yield. On the contrary, Mauning (1956) using
the selection index technique for three yield components viz., holls per plant,
seeds per boll and lint per seed in variety B. P. 52 (G. hirstum), claimed a
total improvement of 80 per cent in yield, after six generations of selection.

The study revealed that in varietal selection for lint yield in
G. arboreum, emphasis may be laid on number of bolls per plant, number of
seeds per boll and lint index ; and that adoption of suitable selection index
as a guide to genobypic selection may be useful in practical cotton breeding,

Summary: Notable attempts have been made recently to devise and
utilise befiter methods in cotton breeding, of which the use of selection
indices is very promising, particularly for improving the vielding ability in
(. arboreum under rainfed conditions,

Among the seven characters studied for lint yield number of hollg per
plant, number of seeds per boll and lint index showed a very close associa-
tion. These three characters fogether were capable of influencing lint yield
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to tho extent of 64'83 per cenf. When all the three components were:
considered simultancously for their genefic worth in lint. prcltluatmu, 3
mimber of Lolls per plant was seen to exert the highest mﬂuence, numb&f: of
seeds per holl coming next to it and lint index being the third. It 18;. thﬁra—;
fore, considered necessary to lay emphasis on t-hn:a three charaﬂters :|n-'
aalantion far lint vield in cotton (. arboreuwm). o
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