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Abstract

The purpose of the study was to examine the genetic variability, heritability and genetic advance as a per cent of mean
among the six parents selected through principal component analysis and 30 hybrids of desi cotton. The experiment
was laid out in during kharif,2022, at the Department of Cotton, TNAU. Five fibre quality traits and 13 yield contributing
traits were analysed as a part of genetic variability investigations. With the exception of the uniformity index, ANOVA
demonstrated significance for all of the characteristics examined, suggesting that parents and hybrids have adequate
amount of variation. An increased environmental influence on these traits is indicated by the fact that the phenotypic
coefficient of variation was marginally greater than the genotypic coefficient of variance. Positive and significant
correlation with seed cotton yield per plant was observed for plant height, number of sympodia per plant, number
of bolls per plant, boll weight and number of seeds per boll which suggested that increase or improvement in these
characters lead to improvement in seed cotton yield/ plant. The traits namely, fibre strength, lint index and number of
bolls exerted a high direct effect on seed cotton yield while, boll weight and plant height exerted a moderate positive
direct effect on seed cotton yield. The hybrids K12 x RG763 and CNA1007 x RG763 can be used for the better
attainment of yield as they have highest boll weight along with seed cotton yield per plant and ginning outturn.
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INTRODUCTION

The most valuable raw material for textile factories is
provided by cotton, the king of fibre crops also known as
“‘white gold”. It is the principal economic and industrial
crop of many nations. There are more than 50 species
in the genus Gossypium, of which two tetraploids with
AD genome viz, G. hirsutum and G. barbadense and
two A-genome diploids, G. arboreum and G. herbaceum,
are cultivars. Around 95% of today’s cotton production
is credited to G. hirsutum, although its vulnerability to
biotic and abiotic stress is a serious negative. So, in this
context, diploid cotton will be the most suitable to display

favourable qualities including appropriateness for low
input management approaches and resilience to harsh
climatic circumstances. Although diploid cotton fibres do
not meet the rigorous requirements of textile industry,
the short fibre strands of diploids are suitable for surgical
applications.

Due to its ease of hybridization and frequent cross-
pollination, cotton exhibits extremely high genetic
variation for several yield and quality parameters (Joshi
and Patil, 2018). To meet the demands of farmers and
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the textile industry, improving yield and fibre quality is
the primary goal of each plant breeder. The total of all
the characteristics that make up seed cotton yield can
be increased by leveraging the favourable impacts of the
constituent parts of the yield. However, their combined
improvement is constrained by the negative correlation
between yield and fibre quality (Gapare et al., 2017).
Effective cotton breeding and the creation of elite varieties
and hybrids require knowledge of the degree of variability,
combined with heritability and genetic advancement.
Genetic diversity shows that both genotypic and
phenotypic selection are possible. The current work
therefore focuses on comprehending genetic variability in
desi cotton parents and their hybrids for 18 yield and its
component traits along with fibre quality parameters and
provides a complete analysis of its heritable components
for further selection in breeding programmes.

MATERIALS AND METHODS

The present study was carried out with 15 genotypes
(Table 1) raised during summer 2022 at Department of
cotton, Centre for Plant Breeding and Genetics, Tamil
Nadu Agricultural University, Coimbatore. From the 15
genotypes studied, six were selected using principal
component analysis (PCA) and crossed in full diallel
fashion with during summer 2022. The 30 hybrids were
evaluated along with the six parents in a Randomised
Block Design (RBD) with two replications during kharif,
2022 at Department of cotton. Recommended crop
management practices were followed for better crop
stand.

Observations on 13 quantitative parameters namely, days
to fifty percent flowering (days), plant height (cm), number
of monopodia per plant, number of sympodia per plant,
number of bolls per plant, number of locules per boll,
number of seeds per boll, days to boll bursting (days),
boll weight(g), seed cotton yield per plant (g), seed index
(9), lint index(g), ginning out turn (%) and five qualitative
parameters such as upper half mean length (mm), fibre
strength (g/tex), uniformity index, elongation percent (%)
and fibre micronaire (ug/inch) were recorded by randomly
selecting five plants from each replication of each cross.
Days to fifty percent flowering was recorded on plot basis.

The collected data were subjected to Analysis of Variance
(ANOVA) (Panse and Sukhatme,1961) and genetic
parameters viz. phenotypic coefficient of variation (PCV),
genotypic coefficient of variation (GCV), heritability and
genetic advance were estimated as per Lush (1940),
Burton (1952), Allard (1960) and Johnson et al. (1955)
using R software 4.1.2 version. The parental polymorphism
was tested with 75 markers which are linked to particular
traits. Principal component analysis (PCA) was analysed
using GRAPES software developed by Kerala Agricultural
University, Kerala, India.

RESULTS AND DISCUSSION

Principal Component Analysis: A dimensionality reduction
technique, specifically Principal Component Analysis
(PCA) based on correlation matrix, was employed to
create a model that could discern measurable distinctions
among different genotypes within a population of cotton.
The analysis was conducted using the mean values of
the cotton genotypes. The results revealed that the first
five Principal Components (PCs) played a pivotal role in
accurately classifying the cotton population. These five
PCs were selected based on their Eigen values, which
exceeded 1, and collectively accounted for 82.66% of the
total variation observed in the data. (Table 3, Fig. 1)

An attempt has been made to observe the variation
explained by eleven quantitative and five qualitative
characters along one and two principal component vectors
i.e., Biplot (Fig. 2 and Fig. 3). From Biplot, 16 characters
were grouped into five groups. Number of bolls per plant,
seed cotton yield per plant, number of monopodia per
plant and number of locules per boll were grouped in
same cluster; Upper half mean length, elongation percent
and fibre strength as single group; number of seeds
per boll and lint index as one group; boll weight, seed
index, number of sympodia per plant and plant height as
single group and Ginning outturn, uniformity index and
fibre micronaire as one group. Those genotypes nearer
to each trait can be said as best suited for those traits
respectively. From the biplot, the genotypes LD0995 was
highly suitable for uniformity index whereas RG763 for
number of seeds per boll. The genotypes CAN 1007 and
RG8 were best suited for number of bolls per plant and

Table 1. List of 15 genotypes used for divergence study

S.No. Genotypes

S.No. Genotypes

1 RG872
LDO995
K11

k12

RG8

NDL 2679
AKA0262

N o a b 0N

8 CNA1039
9 FDX231
10 DSV 1202
11 PDB29

12 PAIG379
13 RG763

14 CNA1007
15 PA838
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Fig. 1. Scree plot for variation explained by principal components

Variables - PCA

1.0-

Dim2 (19.2%)

-1.0 -0.5 0.0 0.5 1.0
Dim1 (31.9%)

Fig. 2. PCA biplot showing variation among the traits
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Fig. 3. Genotype by trait Biplot showing distribution of genotypes across first two PCs

Table 2. List of parents and their hybrids (F,s)

Parents Hybrids Parents Hybrids

PDB29 PDB29 x PAIG379 CNA1007 CNA1007 x PDB29
PDB29 x RG763 CNA1007 x PAIG379
PDB29 x CNA1007 CNA1007 x RG763
PDB29 x PA838 CNA1007 x PA838
PDB29 x K12 CNA1007 x K12

PAIG379 PAIG379 x PDB29 PA838 PA838 x PDB29
PAIG379 x RG763 PA838 x PAIG379
PAIG379 x CNA1007 PA838 x RG763
PAIG379 x PA838 PA838 x CNA1007
PAIG379 x K12 PA838 x K12

RG763 RG763 x PDB29 K12 K12 x PDB29
RG763 x PAIG379 K12 x PAIG379
RG763 x CNA1007 K12 x RG763
RG763 x PA838 K12 x CNA1007
RG763 x K12 K12 x PA838

DSV1202 for seed cotton yield per plant. The genotype
PA838 was highly suitable for the traits upper half mean
length and elongation percentage. Likewise, PDB29 for
Boll weight and PAIG379 for number of sympodia per
plant.

The present study was carried out with six parents selected
and analysed statistically. Analysis of variance revealed
highly significant differences for all the quantitative
and qualitative characters studied indicating sufficient
variability except for uniformity index at 1% (Table 4).

Mean performance for yield and fibre quality characters
observed among the parents and their hybrids are
presented in Table 5. It indicated that hybrids recorded
maximum range for most of the yield and fibre quality
traits over parents. Among the parents, K12 recorded
higher boll weight (2.61grams), while among the hybrids,
K12 x RG763 recorded highest boll weight (2.69 grams).
The hybrid K12 x PDB29 recorded highest seed cotton
yield per plant of 74.5 g followed by RG763 x PDB29
(72.39g), K12 x RG763 (71.6g) and CNA1007 x RG763
(71.3g). Ginning outturn is the most important trait in
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Table 3. Eigen values and proportion of variance for different principal components

Principal components Eigenvalue Percentage of variance cumulative percentage of variance

PC1 5.111 31.941 31.941
PC2 3.065 19.155 51.096
PC3 1.941 12.128 63.225
PC4 1.721 10.754 73.979
PC5 1.39 8.687 82.665
PC6 0.886 5.538 88.204
PC7 0.751 4.691 92.895
PC8 0.454 2.834 95.729
PC9 0.264 1.65 97.38
PC10 0.201 1.258 98.637
PC11 0.088 0.55 99.187
PC12 0.067 0.42 99

PC13 0.057 0.353 99.96
PC14 0.006 0.04 100

PC15 0 0 100

Table 4. Analysis of variance for yield and fibre quality traits in arboreum cotton

S.No. Characte Mean Sum of Squares

Replications Genotypes Error

df: 1 df:35 df:35

1 Days to 50% Flowering 2.723 18.958** 1.791
2 Plant Height 10.83 942.15** 10.11
3 Number of Monopodia per plant 0.0019 0.655** 0.0018

4 Number of Sympodia per plant 0.108 17.016** 0.33
5 Number of Bolls per plant 0.212 27.985** 0.462
6 Number of Locules per Boll 0.015 0.0927** 0.0066
7 Days to Boll Bursting 0.247 26.535** 5.718
8 Boll Weight 0.0005 0.188** 0.0015

9 Number of Seeds per Boll 0.0652 28.675** 0.31
10 Seed Cotton Yield per plant 5.819 180.836* 2.242
11 Ginning Outturn 0.071 67.03** 1.903
12 Seed Index 0.0003 2.541* 0.061
13 Lint Index 0.0014 0.247** 0.0126
14 Upper Half Mean Length 0.292 4.034** 0.523
15 Uniformity Index 0.07 1.842 1.528
16 Fibre Strength 1.578 5.5614** 0.302
17 Elongation Percentage 0.0209 0.086* 0.0108
18 Fibre Micronaire 0.0029 0.537** 0.013

** Significant at 1%

cotton and the highest GOT has been recorded by
CNA1007 x RG763 (40.68%) followed by PDB29 x K12
(40.14%) and PAIG379 x K12 (39.87%). Lint index was
higher in CNA1007 x RG763 (4.9g) followed by PAIG379
x K12 (4.37g). Among the fibre quality parameters,
upper half mean length (UHML) is the most important

trait as it determines the length of the lint or fibre which
will be used in textile industries or surgical industries.
As arboreum cotton produces short fibres, these will
be used mostly in surgical industries. UHML value was
observed to range from 24.22 mm to 29 mm in our study.
Fibre micronaire is the most important trait in case of

https://doi.org/10.37992/2023.1402.064

637



Sukrutha et al.,

EJPB

86y 6€G L8l LL9¥ 0€9C 9L€ 820l ¢99€ ¢€./¢ 108l 961 8€90L L0€ ¢0/Lc 6Vl 00¢C 0606 8€'6G CIXM x L00LVYND
8G'G v¥S 190¢ ¥L9¥ [8/.C 8E€E 6.6 <¢SvE 066G 6¥9¢ LL'¢ O0L<¢0L 66¢ G9¢€ 0Lve <c0€ €9Vl G99G 8¢8Vd x L00LVND
ov's 166 120 868y G€Gec 06 90¢k 890F O0€LL LG6C €€¢ G8v0L 09€ €L¢€¢ G2g¢c <¢0¢ v99€l 6089 €999 x L00LVNO
/9% ¢LS 0Sve V09 L66c 9¢v 98LL L6'SE  6LYS Lv'9c L0C €886 00€ Gg6c 6L6L 0L OVGLL €6,  6.£€91Vd x L00LVND
/6’6 ¥8G ILG'lc 08y 989¢ <¢Ov 6¢0L 806E 0997y ¢c0c 6.1 €910 <c0¢€ 6€9C 9veElL 001 S0'99 0665 6¢9dd x L00LVYNO
096G OFS 9¢0¢ 198y <c¥Gc 9€€ 868 8E€LE 0019 O¥ec 00¢ 0900L 66¢ G8.Cc <¢¢8l 9€¢ PS0LL  GC'8S L00LVYNO
€9 G696 9¥'0¢ 626V <ccvec €0v LLLL 0€9E€E €899 968 ¢C¥¢ <2810l €€ 9l€e |d¢c 661 €062l 69LS CIXM x €9/9d
'S v.'S ¢8¢€c 6G9Ly L€8C 0L€ 9€0L 0L6E ¥9/.9 €L 9€C G896 66C 69GE 60€C Ll'¢ 6CvrlL  LESS 8€8Vd x €9/9Y
L€'9 826G €6l €86y 8¥¥C P¥LE ¥EOL 0C9¢ 69vS €9'lc 1L0¢ ¥81l0L GlL'e L66C 8L6L 8L'C G6'GCl 619G L00LVYNO x €9.9d
€8'G 899 <¢vlec 9l'Ly ¢89¢ 6C¥ LE€LL €6'LE 9€09 0L/L¢ lg¢ cEve  GL'E€  l9€ee  ¥.'8L GlL'¢ G/'80L  886S 6.€91Vd x €9/.9d
186G 088G V¥9'lc V.L.v 869C 6S€ €86 6V9€ 6€¢L <¢¢6c LL'¢ LL'90L ¢0€ Lg8e GO0'LL  6lL°¢ GL'80L  60°.LS 6¢9dd x €994
/6°'G 699 ¥80C ¥.L8F 199¢ €6'€ <¢€0L P08 8GGS €29¢ 9l¢ 866 L0€ 996¢ <¢0GL V80 11°€6 LC'69 €9.9d
88'G VLS v8le 8€8y LZ9¢ L€V L6001 /86E L0€S 91'9¢ Ll'¢ 0SG0L L0E <¢c0e leel 091 99€ECl 16°LG CIM x 6.€£OIvd
6€G 086G ¢€veec 6Ly 199C 99€ 8L'0L 66GE <¢C¢¢cs €6'l¢ ¥0¢ €0v0L vi'€ ¢68 928l 001 LL'OCL €699 8€8Vd x 6,€9IVd
89G 909 <¢Zvec 899F €6'L¢ 00€ 168 0L€¢€€ 0L.Ly ¢80¢ 66'L Oveol L0€ 629 99°/L 001 G/1'86 ¥8'LG  LO0LVNO x 62€91Vd
6¢9 L/'S ¥9°0¢ /88F 89GZC 99€ 0G0L 08vE 9Ly GZ'€c 681 <¢vo0l €0€ §G8Ge 8v'GlL €9l 19'/8 21°99 €9/9d x 6,€91Vd
/8v 68G €Lve L6'Ly €l'lc S9C €90l <cE€ve 1Gey 08Llc v¥8L /8L0L <c¢0€ LLG¢ c66l  Ll'e L20CcL  ¥6'v9 6¢9dd x 6.€9Ivd
6.6 9.6 6¢¢cc 0G6y 808 <¢9¢ 1S0L <c¥ve 6€9S veve V6L GSv0L  v0€  €€0€ 096l 08L cl'ecl 888G 6.€9Ivd
[44° 196 L0le L€8Y¥ LGGe OL'v LcoL vL'Oy 8019 G89¢ <c'¢c L6'L0L €6¢ 96'lE 098l 98t €L'e0l <¢Cv9 ClM x 6¢9dd
L2°G6 89  LLve ¢vlvy 0¢8C 6L€ vLO0L 0€GE 9%y 9Ov'LL GGL  ¥EE0L L0E  GL'8C 0€¢c L0E  GELvL 0699 8¢€8Vd x 6¢4ddd
9¢’G G696 06'lc <cviy G€9¢ G8€ LE0L SGE€LE 06'Lv L¥le 6LV <¢0/l6  LL'E 6LLCc  €9°GL  86'L G8'L6 6€'99G /001VYNO x 6¢9dd
88'G 109 ¢0ve 9L8y 989C VvOv ¥SO0L ¥EB8E gty L8l E¥lL Ove0l v6¢ 168 068 98¢ L09CL 8YVS €9/9d x 6¢9dd
996G LL'9  98'¢c 888y GE€/.C ¥SE€ L96 999¢ 8L/LF¥ 8Gl¢ LZcC¢ LL66 ¢0€ 869C LLCL 66} 86'8. 16°¢S 6.€91Vd x 6¢9dd
/GG 6¥'S 90¢c O0L'8y €L'9¢ L9'¢ Pv¢OlL 06¥c 8L'GG €G'9¢ Ll'¢c 1S00L 8c€ 9gee 106l 691 LL'60L  ¥9'8S 6¢ddd
SIN 13 is N 7TAHN " IS 109 AJS as ma a4aa 1 =] S N Hd 444 sadAjousn

syieu} Ayijenb aiquy pue pjalk 1o} U002 wnaloq.e Jo splighy Apiyy pue sjuated xis jJo aouewopad as Jad °G ajgel

638

https://doi.org/10.37992/2023.1402.064



Sukrutha et al.,

EJPB

(youybrl) ssauauly a1qy-o1 ‘(%) abejusdiad uonebuoja-13 pue ‘xapul Ajwuopun-|n ‘(xayb) ybuass aiqy-1s ‘(ww) yibus| uesw yey Jaddn-TAHN (%) uiny 1no Buluuib-1 09 ‘(6) xapul
-7 “(B) xapui paas-|S ‘(6) eld 1ad pjalh uoyod pass-A0S ‘|loq Jad spass jo Jaqunu -gs ‘(6) ybem |og-pg  ((sAep jo Jaquinu) Bunsing |j0q 1sdiy 0} sAep-ggq ‘||og J1ad sajnooj jo
Jaquinu-T queld Jad sjjoq jo Jaqunu-g ‘yued Jad eipodwAs jo Jaquinu-g ‘yueld Jad eipodouow jo Jaquinu- ‘(wo) Jybiay juejd-Hd ‘(sAep jo Jaquinu) Buemoly Juad Jad Ayl 0} sAep-44Q

LlE0 820 6¥L 9€¢€ 6L €0 190 GL'€ L0V LG L0 1G9 ceo 68’1l 9%’  9LL'0 65998 Y9’ %1l do
€20 Lc0 L S¢ o'l ¢eco S0 8¢ €0 €'l 800 g8y 9910 8El 911 800 Sv'9 LLe %S dO
¥ic0 8800 vS€0 6€L0 €20 8L'0O €S€0 ¢€¥60 €82V L0 €le0o 19€0 ¢¢l'0 v.90 1990 80¥0 ¥66°L 00 s
Y060 600 99V 6960 <¢v'L LGE0 8¢l /181G 166 98.°€ 90€0 ¢€v9€ Gleo Ivl€ Ll6C <CLS0 Sl 80°¢ as
/9v 8¢S L8l ¥09F ¢Zv¢ 00€ S8v 0L¢€€ €L/LE LyGL 8C)L L9€6 €6¢ LLGe  LLZL v80 G099 16°¢S uin
€9 8L'9 LLvc €86¥ L66C 06V 90¢CL 890y 0Gv. 6€0€ 69¢ 8990l LO0¥ <cO6E O0L¥VC <¢OC €9Vl  LL'99 Xen
6¢'¢ 0.9 66'lc L.y L69¢ 6L€ 8L0L 04722 86¥S 9l L0¢ 6910 L€ 6L0¢ <cl'6L L6V LL9LL  GS8S uesiy
8¥'G 8¥S 6.6l 00.F 9.GC 69¢ G¥0olL 8cSe ¢€Ley Ly'GlL 8CL 8910l GL'€ LL/c 889l 6V¢c 60GLL  0L9S 8€8Vd x CIM
809 996G 0¢€l¢c 069y G9/.¢ OV LG0L <¢I'8E 6E€1S 0c€c 0€¢ €L¢0l 8c€ €08 128l 9l'L 66l 08.G L00LVYNO x ¢IM
e 196 9v'le 6¢8F €6vec LLE€ 90l <CvrGE 091L 6€0€ 69¢ LSC€6 G6¢ SvvYeE 80Ve 6¥¢  v9Svl  <¢0.S €9/9d x ¢IX
98'G GG lgec ¢e9y 6€8C 60 9.0l 66, €L99 G06c V¢ €96 v6¢ L8GE  <¢l'le  L0¢ 80WrlL  vl'6S 61€91Vd x ¢IX
ov's  ¢99 091l¢ LO0Ly €L9¢ L0V 9.0l ¥8.LE€ 0S¥. LL6¢ ¢€v¢c 1960l 60¢€ 98/ €6l¢c v0C G962k 0129 6¢9dd x ¢IX
196 €9 €9le 9Ly 0v9¢ GE€€ €€6  /8GE 996G €0Ge 19¢ LL'S6 L0V 89/L¢ 0LLL 66¢C 60YVElL  ¥.L'C9 [424
[4A] lIG'G G9°0c 099y +S9¢ 8¢ €00l v..E 9¢€S Le¢cc V0cC €Lv0L g€ LZg8c 9lle L6V ¢v'6cl  8L8G CIM x 8€8Vd
8L'G ¢§§ Gvilc 8.y €L9¢ L€ 086 §8.¢€ 0€1lS 00¢c 6L 0S¢0l €€ vL0E 98¢c <€l 09'G6 G9°.G L00LVYNO x 8€8Vd
¢y  v9S Pvceec 869¥ 186¢ <¢6€ LL'OL 698 €€05 606G 681 6966 <c0€ ¥8CE 0€9L 991 €06 ¥0°LS €9/90¥ x 8€8Vd
L8¥ 966G 8lL¥e <Zl'.y 0O¥6C 6€1 G8¥% 168 P¥EV9 691l GZ'¢ 8990k v0'€ 06 8E€E0C 99¢C Pvl'ceh GL'.S 6.€91Vd x 8€8Vd
69v v.'S 9L¢€c €Ly L/ 0S€ Ov6 62°LE 1969 €6'GCc LZ'¢ 1600k 00€ L9GE 9G°0¢ €Sl GZ€ll 886G 6¢9dd x 8¢8Vd
06y G6'G 88¢€C <cvor 196 vS€ GL'OL G8YE 08059 66¥C 0C¢ Lev0lL 0€€ 0€6c 6.0 <c€¢ G88cl 9099 8€8vd
OIN 13 is N TTAHN 1 IS 109 AJS as ma a4aa 1 g S N Hd 440 sadAjous

“panupuo) ' a|qeL

639

https://doi.org/10.37992/2023.1402.064



EJPB

Sukrutha et al.,

Table 6. Mean, Range, Coefficient of variation, Heritability and genetic advance as percent of mean for yield

and fibre quality traits in cotton

Traits Mean Range Variance Coefficient of  Heritability Genetic Genetic
variation (CV) % (broad Advance advance as
sense) (h?) percent of
mean
Maximum Minimum Phenotypic Genotypic PCV GCV
DFF 58.55 66.17 52.91 10.38 8.59 5.50 5.00 82.75 5.49 9.38
PH 116.64  174.63 66.04 476.11 466.00 18.71 18.51 97.88 44.00 37.72
M 1.97 3.02 0.84 0.33 0.33 2914  29.06 99.44 117 59.70
S 19.12 25.31 12.70 8.67 8.34 15.40 15.11 96.20 5.84 30.52
B 30.79 39.03 25.71 14.22 13.76 12.25 12.05 96.74 7.52 24.41
L 3.1 4.1 2.93 0.05 0.04 7.18 6.68 86.41 0.40 12.78
DBB 101.59  106.58 93.57 16.13 10.41 3.95 3.18 64.57 5.34 5.26
BW 2.07 2.69 1.28 0.10 0.09 14.91 14.79 98.32 0.62 30.20
SB 24.16 30.39 15.41 14.49 14.18 15.76 15.59 97.87 7.67 31.77
SCY 54.98 74.50 37.73 91.54 89.30 17.40 17.19 97.55 19.23 34.97
GOT 37.71 69.91 33.70 34.47 32.56 15.57 15.13 94.47 11.43 30.30
Sl 10.18 12.10 4.85 1.30 1.24 11.21 10.94 95.26 2.24 21.99
LI 3.79 4.94 3.00 0.13 0.12 9.50 9.03 90.33 0.67 17.68
UHML 26.97 29.97 24.22 2.28 1.76 5.60 4.91 77.06 2.40 8.88
ul 47.71 49.83 46.04 1.69 0.16 2.72 0.83 9.27 0.25 0.52
Str 21.99 24.77 18.17 2.91 2.61 7.76 7.34 89.62 3.15 14.32
EL 5.70 6.18 5.27 0.05 0.04 3.86 3.41 77.76 0.35 6.19
Mic 5.53 6.73 4.65 0.27 0.25 9.30 9.06 94.98 1.03 18.19

DFF-days to fifty per cent flowering (number of days), PH-plant height (cm), M-number of monopodia per plant, S-number of sympodia
per plant, B-number of bolls per plant, L-number of locules per boll, DBB-days to first boll bursting (number of days), BW-boll weight
(9), SB- number of seeds per boll, SCY-seed cotton yield per plant (g), Sl-seed index (g), LI-lint index (g), GOT-ginning out turn (%),
UHML-upper half mean length (mm), Str-fibre strength (g/tex), Ul-uniformity index, and EL-elongation percentage (%), Mic-fibre

fineness (pg/inch)

surgical cotton. Micronaire value more than 6 is usually
preferred for surgical purposes (MSME,2010). RG763 x
K12 has recorded highest micronaire value of 6.73 pg/
inch followed by RG763x CNA1007 (6.31 pg/inch). The
combinations PAIG379 x RG763 and K12 x CNA1007
have also shown micronaire value of more than 6.

An increased environmental influence on these traits
is indicated by the fact that the phenotypic coefficient
of variation was marginally larger than the genotypic
coefficient of variance (Table 6). Similar findings were
reported by Reddy et al. (2014), Santosh kumar et al.
(2014) and Deshmukh et al. (2019). The traits namely,
plant height (PCV:18.71%, GCV:18.51%), number of
monopodia per plant (PCV: 29.14, GCV:29.06) exhibited
high PCV and GCV which indicates that selection could
be effective for improvement of these traits. The results
were in accordance with Erande et al. (2014), Deshmukh
et al. (2019), Kumar et al. (2019) and Mankar et al.
(2021). High PCV for number of monopodia per plant
was reported by Jogender et al. (2023). Other traits such

as number of sympodia per plant (PCV:15.4, GCV:15.11),
number of bolls per plant (PCV:12.25, GCV:12.05), boll
weight (PCV:14.91, GCV:14.79), number of seeds per
boll (PCV:15.76, GCV:15.59), seed cotton yield per plant
(PCV:17.40, GCV:17.19), ginning out turn (PCV:15.57,
GCV:15.13) and seed index (PCV:11.21, GCV:10.94)
exhibited moderate variability. Similar report for boll weight
was shown by Kumar et al. (2019), Shruti et al. (2019) and
Kolhe et al. (2022). Moderate genetic variability for seed
cotton yield per plant was reported by Ahsan et al. (2015)
and Jogender et al. (2023). Lint index (PCV: 9.50, GCV:
9.03), Upper Half Mean Length (PCV:5.60, GCV: 4.91),
uniformity index (PCV:2.72, GCV:0.83), fibre strength
(PCV:7.76, GCV:7.34), elongation percentage (PCV:3.86,
GCV: 3.41) and fibre micronaire (PCV:9.30, GCV: 9.06)
recorded low variability. The results were in accordance
with Erande et al. (2014), Devidas et al. (2017), Joshi and
Patil (2018), Shruti et al. (2019) and Kolhe et al. (2022).

Heritability in broad sense ranged from 9.27 per cent
for uniformity index to 99.44 per cent for number of
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monopodia per plant. High heritability coupled with high
genetic advance as percent of mean was recorded
for plant height (H- 97.88%; GAM- 37.72), number of
monopodia per plant (H-99.44%; GAM-59.70), number of
sympodia per plant (H- 96.20% ; GAM - 30.52), number
of bolls per plant (H- 96.74% ; GAM- 24.41), boll weight
(H- 98.32% ; GAM- 30.20), number of seeds per boll
(H- 97.87% ; GAM- 31.77), seed cotton yield per plant
(H- 97.55% ; GAM- 34.97), ginning out turn (H- 94.47% ;
GAM- 30.30) and seed index(H- 95.26% ; GAM- 21.99),
which indicates that these traits are under the control
of additive gene action . These results for plant height
are in accordance with Erande et al. (2014), Ranjan
et al. (2014), Joshi and Patil (2018), Deshmukh et al.
(2019), Gnanasekaran et al. (2020), Mankar et al. (2021)
and Kolhe et al. (2022). Similar findings for number of
monopodia per plant, number of sympodia per plant
were shown by Erande et al. (2014) and Deshmukh et al.
(2019). High heritability coupled with moderate GAM was
recorded for the parameters namely, number of locules
per boll (H-86.41%; GAM-12.78), lint index (H- 90.33%;
GAM-17.68), fibre strength (H-89.62%; GAM — 14.32) and
fibre micronaire (H- 94.98%; GAM- 18.19). Similar report
for lint index was reported by Ranjan et al. (2014) and
Kolhe et al. (2022) for fibre micronaire. High heritability
associated with moderate genetic advance as percent
of mean for fibre strength was reported by Chaudhari et
al. (2017), Devidas et al. (2017), Joshi and Patil (2018),
Kumar et al. (2019), Shruti et al. (2019), Mankar et al.
(2021) and Kolhe et al. (2022). High heritability and low
GAM were recorded for days to fifty percent flowering
(H-82.75%; GAM-9.38), days to boll bursting (H-64.57%;
GAM-5.26), upper half mean length (H-77.06%; GAM-
8.88) and elongation percentage (H-94.98; GAM-6.19)
and high heritability coupled with low genetic advance
as percent of mean was observed by Joshi and
Patil (2018). Similar findings for days to fifty percent
flowering were observed by Erande et al. (2014),
Deshmukh et al. (2019), Mankar et al. (2021) and
Kolhe et al. (2022). Low heritability (9.27%) coupled
with low GAM (0.52) was noticed for uniformity index
suggesting the environmental influence on the trait and
selection is highly ineffective.

Correlation:  Correlation research  uncovers the
relationships between trait pairs, providing knowledge
to the breeder that aids in the directional/anti-directional
improvement of the multitude of traits at a time. In the
present study, seed cotton yield per plant showed positive
and significant correlation with plant height (r=0.44),
number of sympodia per plant (r=0.524), number of bolls
per plant (r=0.863), boll weight (r=0.758) and number
of seeds per boll (r=0.843) (Table 7). which suggested
that increase or improvement in these characters could
lead to improvement in seed cotton yield/ plant. This
finding is in line with the results of Pooja ef al. (2021)
and Mahesh et al. (2021). Positive and non-significant
correlation with seed cotton yield per plant was recorded

for number of monopodia per plant, number of locules per
boll, Ginning outturn, seed index, lint index, uniformity
index and fibre micronaire which were in accordance with
Narisireddy and Ratnakumari (2004), Anjaneyulu (2004)
and Sambamurthy et al. (2006) and Nikhil et al. (2018).

Path analysis: To gain a better understanding of the precise
relationships between yield component features and their
impacts on closely related variables, path coefficient
analysis can be employed. Path analysis allows for the
identification of causal variables that best account for the
variability observed in the dependent variable, with the
residual effect being particularly informative in this regard
(in this case, with a value of 0.0918). The traits under
investigation in this study is considered to be significant
based on its residual effect. Additionally, the direct effect
on seed cotton output can be determined by examining
the diagonal values in the path coefficient analysis.

The traits namely, fibre strength (1.317), lint index (1.148)
and number of bolls exerted a high direct effect on seed
cotton yield while, boll weight (0.54) and plant height
(0.449) exerted a moderate positive direct effect on seed
cotton yield. Days to fifty percent flowering (0.183), days
to boll bursting (0.178), uniformity index (0.139), fibre
micronaire (0.056) exerted low direct effect on seed
cotton yield per plant. Number of monopodia (-0.008),
number of sympodia (-0.541), number of locules per boll
(-0.159), number of seeds per boll (-0.292), ginning out
turn (-1.118), seed index (-1.383), upper half mean length
(-0.216) and elongation percentage (-1.09) had a negative
direct effect on seed cotton yield per plant (Table 8).

Plant height exerted positive direct effect on seed cotton
yield per plant (0.449) while the correlation of plant height
with seed cotton yield was positive and significant (0.43).
The correlation between plant height and seed cotton
yield was positive and significant due to the positive
indirect effect contribution through number of bolls per
plant (0.285), boll weight (0.173), ginning out turn (0.026),
lint index (0.035), fibre strength (0.109) and elongation
percentage (0.116). The positive direct effect of plant
height with seed cotton yield per plant has been reported
by Erande et al. (2014), Gnanasekharan et al. (2020) and
Pooja et al. (2020).

Number of bolls per plant exerted positive direct effect on
seed cotton yield per plant (0.781) while the correlation of
number of bolls with seed cotton yield was positive and
significant (0.876). The correlation between number of
bolls and seed cotton yield was positive and significant
due to the positive indirect effect contribution through
plant height (0.164), number of locules (0.017), boll
weight (0.285), seed index (0.284), lint index (0.19),
fibre strength (0.099) and elongation percentage (0.139).
Similar findings were reported by Pujer et al. (2014),
Nikhil et al. (2018), Gnanasekharan et al. (2020), Pooja et
al. (2020), Mahesh et al. (2021) and Jangid et al. (2022).

https://doi.org/10.37992/2023.1402.064

641



Sukrutha et al.,

EJPB

% G ¥e yJueoyiubis , ‘%| je jueoyiubls ,,
‘(youy6r) ssausauly aiqy-oIN ‘(%) abejuasiad uonebuoje-13 pue ‘xapul Ajwlioyun-|n ‘(xayb) ybuaiys aiqy-1iS ‘(ww) yibus| uesw jey saddn-TAHN (%) uiny Ino Buluuib-1 09 “(6) xapul
-7 “(6) xapui pass-|S ‘(6) jueld uad pjalA uopod pass-ADS ‘|log Jad spass jo Jaquinu -gs ‘(b) ybiam jjog-pag  ‘(sAep jo Jequinu) Bunsing |jog isJiy 0} sAep-ggq ‘|loq Jad ss8|nooj jo
Jaquwinu-T ‘ueld Jad s|joq jo Jaquinu-g ‘Jued Jad eipodwAs jo Jaquinu-g ‘ued Jad eipodouow jo Jaquinu-|A ‘(wo) ybiay jueid-Hd ‘(sAep jo Jaquinu) Bulemoly Juao Jad Ayl 01 sAep-44Q

3 sn260°0- .2L€°0- .2eS°0 .8¥S°0- sn6CL'0 sn68C'0  snC8C'0-  sNGV0°0 sn990'0  sn620°0 sn900°0- sne20°'0 snOLL'0- snB0)°0- snE90°0- sn0C0°0 snEOL'0 OIN
sn260°0- 3 .G28'0 n6CL°0- .867'0 onC6L'0- snZ0C0- snOVL'O0  sNGGE0- snblC'0- snEGO0'0- snCEL'0 snGEC 0~ snC0L'0- sndCl'0- sn620°0 sn960°0- sn820°0 13

.CLE°0- .5¢80 L P0E€0- .C690 onB8L'0- snE6L0- snl¥L’'0  onb200- snGE0'0- G200 snG60°0- sn6LC'0- snEB0'0 snCEL'0 snE90°0 sn00L'0 snECO'0- IS

.C€G'0 6210 enV0E0- 3 €€9°0- on€EL'0  snlEL'O n890°0- 6100  snB0'0  snZ0L'O sn8L0'0 sn690°0 snGBO'0- snEOL'0- snl€0°0- sn8YL°0- snZEOO N
.8¥5°0- .86¥'0 .2690 .£€9°0- 3 sN69L'0- kG20~ on9CC0 €800~ snOP0'0- snGZ0°0- sn8C0°0 sn861°0- sneil'0 sn6C0°0 sn700°0 sn0S0°0 sn¥0L°0- TTAHN
sn6CL'0 snCBL'0- sn68L°0- snEEL0 nB9L0- 3 8G90 nZC00 G920  .0€E0 €SO0 sn9E0'0- sn6¥0°0 sn09L'0 snEB0°0 sn6EL'0- snEE0'0 nv980°0 1
sN68C°0 sn20C°0- snE6L'0- snbEL'0 onbGC0-  .GS9°0 3 .CCL0- G000 snGSC'0  nGL0°0- sn98L°0- snOS0'0 snZ61°0- snGL0°0 snbGL'0- sn980°0 sni’Cl'0 IS
snC8C'0- snOVL'0 snb¥L'0 sn890°0- sn9CC'0  niC0°0  .CCL70- 3 sNE€EC0  snPP0'0- NOEL'O0 on¥CC'0 snt¥0'0- .LCP'0 n6E0'0 snOEL'0 nEC00-n9G0°0-  LOO
sNGV0'0 snGGL'0- snbC0'0- sn620°0 snEBO'0- G920 G000 snEECO 3 ~EV8°0  .8GL0 88170 €600 .€98°0 .VCS0 P0L'0 .VYPV'O0 onlCLO0-  ADS
sn990°0 snblC'0- sn6ED0- N800 O¥0'0-  .0E€0  NGSC0  abP00-  LEVB0 3 0280 snC62°0- n860°0 ..CL9°0 .€2V'0 nlG0°0- .EVE'0 20070 as

sn6C0'0 snEB0'0- snGC0'0 snZ0L'0 snGZ0°0-  snESO'0 snGZ0°0-  n0EL'0 .8G2°0 .028°0 l snOLE'0- sn6LE0 ..2CG0 .€LE°0 snGE0'0- .CEE0 sn8E00- M4

sn900°0- snCEL'O0 snG60°0- sn8LO'0 8200 sn9E0'0- sn98L°0-  snPCC'0  n88L°0- snC6C°0- snILED- 3 sn001 "0~ sn870°0- sn700°0 sn€Z0°0- sn690°0- snGLL0 a4gda

snCC0'0 snGEC0- sn6LC0- sn690°0 n86L°0- 6700 sn0S0'0  sni#0'0-  nE60'0  sn860°0 sn6LE0 sn00L0- L sn60L°0- sn8G0°0 nG¥L'0 snG¥L'0 sn060°0 1
sNOLL'0- snC0L'0- n@80°0 snGB0'0- sné¥b’'0 0910 enZ6L°0-  LLCP0  .€98°0  .2/90 .22S'0 en8¥0°0- 601 0- 3 .G0G'0 n681°0 .98€°0 n98L°0- S|
sn60L'0- snCCl'0- onCEL'0 snEOL'0- sn6C0°0 €600  8GZ00 6E00  .¥CS0 €20 .€.€°0 7000 8500 ..G0S°0 b .88€°0 ..6€8°0 s\000°0- S
snE90°0- sn6C0°0 snC90°0 snbE0'0- snP00'0  sn6EL'0- nbGL0- on0EL'0  sn#OL'0  snZG0°0- nGEO'0- snCZ0°0- snGVL'0 sn681°0 .88€°0 b .009°0 \G¥0°0 N

sn020'0 96070~ sn00L'0 sn8FL'0- sn0G0'0  onEE0'0 9800 nCC0'0-  LWPP0  EVE0  .CEE0 sn690°0- snG¥L°0 .98€°0 ..6€8°0 ..009°0 Ll enbP00- Hd

sne0L'0 snBL0'0 snEC0'0- snZE00 sni0L'0-  sv980°0 snPCL'0 sn9G0°0- snbZL'0- snZ00'0 sn8E0°0- snGLL'0 sn060°0 sn98L°0- sn000°0- G700 snb¥70°0- l 44d

SIN 13 s In TANHN 1 IS 109 AJS as ma a4aa 1 g S N Hd 440 sped]

u0)j0d wnaJioq.e ul sjiely Ajjenb aiquy pue pjaih 1o} sisAjeue uoljejallod 2 ajqel

642

https://doi.org/10.37992/2023.1402.064



Sukrutha et al.,

EJPB

(youy/brl) ssausuly a1qy-o1\ (%) abejussiad uonebuoja-13 pue xapul Ajwuopun-|N “(xayB) yibuass aiqy-ns ‘(ww) yibus| uesw jey sjaddn-JANHN ‘(%) uiny 3no Buiuuib-1 09 ‘(6) xapul
wi-17 ‘(B) xepul pass-|g ‘(6) ueid Jad pjalk uopod pass-A0S ‘||og Jad spaas Jo Jaquinu -gs ‘(6) wybiam jjog-pg  ‘(sAep jo Jequinu) Bunsing |joq 141} 0} sAep-ggq ‘||og Jad sa|naoj jo
Jaquinu-T ueld Jad s|joq jo Jaquinu-g ‘yue|d Jad eipodwAs Jo Jaquinu-g ‘yued Jad eipodouow jo Jaquinu-j {(wod) Jybiay jueid-Hd ‘(sAep jo Jaquinu) Bulamoly Juad Jad Ayl 0} shep-44Q
8160°0 = 24enbs 109y |enpisay

€00 9500 2600 G8Y0- ¥8L0  LZL0  LZ0 €E¥0- 620 8L00- 1Z00- ZL00 8200 €G00- G¥O0  LOOO  L000 6000  OIN
ISL°0-  S000- 60°b-  ¥LZL  LL00- LZL0- 2EZO-  BLED  ¥8LO- 6900 8500 ¥Z00 ¥¥O0 660°0- G900 0  8v00- €200 13
v20'0- 1200~ S00'b-  ZLEL  LO-  LOL0- SEZO-  9/20 /GL0- €100 900 ZL00- GEO0  BS00 GL00- LOOO- €00 GOOO- A4S
ZZ0 G000 6090 G60- 6EL0  E€YEO0 8820 98€0- 26L0  L00- €90 900 2500- 220~ GLO 0 92L0- €00 In
90L°0-  ZEO0- 6090- 660 2Z0- 9LT0- €LZ0- ¥SE0  L9Z0-  SLO0 Zv0'0- G000 9800 220 Z00- 0 6L00  +20°0- TAHN
120 100 220  [Z0- GE00  ¥00  8vkL  ¥60-  L000 LOLO-  YEO0 Y000  L00-  6ZL0 2500- 1000  ¥L00  GLOO M
9000 8L00 1520 €920- 6€00 GS00 8.0 €8€l- L8O G/00- 6E00- ¥00- 6000- 9L0-  Ly0O- LO0OO 9500 G200 IS
v€Z0  GLO'0- 8L0- ¥8L0 ¥200- SO0-  L000- ¥0O'L 8Lk~ 2L00 200 6¥00 L0000 8EE0  1200- L000- LL0O- €L00- 109D
~958'0  $000 9520 G00- €£00  LLO0  96€0 GSE0- GYO0 2620~ yyO  900- 9L00- LESO LEZO- O erL’0 1000 €S
290 2000 LLL'O  6€00 ZvO'0  ZLO0 200 L0 6vi0- 2Zbg0- S0  €900- €500- <ZLy0 S0Z0- O bpL'0  8000- Mg
912’0  ¥000 SvL'0- $ZL'0- 8200 Z000- 620°0- LLEO 90€0- 6600 L6L0- 8ZL'O 2200 9€00- Z00-  L000 LEOO- €00  €dd
9600  L00- €0€0 /820- GSYO'0 6¥00 €00 Y00~ L¥OO €00- 8.L°0 ¥200- 6§L°0- 1800~ Zv0'0- L000- 600  6L0°0 1
~9/80 000~ 6EL0 6600 6E00- YEOD- 6L0  ¥8ZO ¥8YO- 66L0- G820 8000~ LLOO  18L0 6/Z0- L1000 9L0  +EOO- g
~VES0  G000- €10 ¥8L'0  8E00- 8000 LLO  GOLO- ZvO0- GZL0-  v0Z0 2000 ZL00- 20K0  bpS0- €000 8.0 2000 s
€010 8000 6E0°0- /800 Z000- 1000 Z9LO- ZLZO SbL'0- 2100  1Z00- GLO0- +20°0- 6¥L'0  €LZ0- 8000~ 920 6000 n
wEV0 0 91’0 600 6€0°0- 6000- SE00  LLO- 9200 €600- €LL°0 ZLOO- 2E00- G820 GSHO- GOOO- 6vp0  000-  Hd
8ZL'0- €000 bL'0- Z€00- €200 62000 9600 LBL'O- 6100 2000- €Z00- 6200 LLOO- 9¥L'0-  SOO0 0 800 €810 d4a
ADS WM
10d7usb oI 13 1s N TAHN 11 IS 109 g@s ma  gsga 1 g s W Hd  d4a

jueld /p|alk U002 pasds uo siajoeieyd jJusauodwod Jo s}oaya Joalipu] pue (pjog jeuobelp) 30aa1q "8 ajqeL

643

https://doi.org/10.37992/2023.1402.064



EJPB

Sukrutha et al.,

Boll weight exerted positive direct effect on seed cotton
yield per plant (0.54) while the correlation of boll weight
with seed cotton yield was positive and significant (0.762).
The correlation between boll weight and seed cotton yield
was positive and significant due to the positive indirect
effect contribution through plant height (0.144), number of
bolls per plant (0.412), seed index (0.1), lint index (0.072)
and all fibre quality parameters except micronaire. These
findings are in line with Pujer et al. (2014), Nikhil et al.
(2018), Pooja et al. (2020) and Jangid et al. (2022).

Fibre micronaire exerted positive direct effect on seed
cotton yield per plant (0.056) while the correlation of boll
weight with seed cotton yield was positive. This is in line
with the report of Deshmukh et al. (2019), Gnanasekharan
et al. (2020) and Mahesh et al. (2021).

Days to fifty percent flowering showed negative indirect
effect to plant height, number of bolls, number of
locules per boll, boll weight, seed index and elongation
percentage while negligible effect to number of seeds per
boll and micronaire. Ginning out turn showed negative
direct effect on seed cotton yield per plant (-1.12) due to
the indirect effect contribution by plant height, number of
monopodia, number of sympodia per plant, lint index and
all fibre quality parameters except fibre strength. Number
of monopodia per plant showed negligible indirect effect
for all the traits under study.

The present study concluded that hybrids performed
superior to parents based on per se performance. The
hybrids K12 x RG763 and CNA1007 x RG763 can be
used for the better attainment of yield as they have
highest boll weight along with seed cotton yield per
plant and ginning outturn. Regarding surgical purpose,
RG763 x K12, RG763x CNA1007, PAIG379 x RG763
and K12 x CNA1007 hybrids can be used as they have
high micronaire value. The path analysis revealed that
fibre strength, lint index, number of bolls, boll weight
and plant height can be considered as most important
characters which can be used as selection criteria for the
improvement of seed cotton yield per plant.
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