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ABSTRACT

A field experiment was conducted during kharif 2025-26 at Regional Agricultural Research Station
(RARS), Lam, Guntur using randomized block design used to estimate genetic variability, correlation and path
analysis for seed cotton yield and fiber quality traits in Bt cotton (Gossypium hirsutum L.). The experimental
material comprised of 4 lines, 4 testers, 16 hybrids and two standard BG-II checks (Rasi Swift and RCH 659).
Analysis of variance revealed significant differences among the genotypes, suggesting substantial variability in
experimental material. High GCV and PCV was observed for plant height, number of monopodia , number of
sympodia, number of bolls per plant, seed index and seed cotton yield. High heritability along with high genetic
advance as per cent of mean observed for plant height, number of monopodia per plant, number of sympodia
per plant, number of bolls per plant, boll weight, lint index, seed index, ginning out turn, seed cotton yield per
plant, upper half mean length and micronaire, indicating that direct phenotypic selection may be effective.
Correlation analysis revealed that plant height, number of sympodia, number of bolls per plant, lint index and
ginning out turn showed positive and significant association with seed cotton yield. Path analysis revealed that
plant height, number of sympodia per plant and number of bolls per plant showed positive direct effects with

significant association, indicating that improvement in these traits may improve the seed cotton yield.
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Cotton (Gossypium spp.) is a crop of
prosperity having influence on man and matter and
is called as ‘King of fiber’ and ‘White Gold’.
Cotton is one of the most important commercial
crops and forms the backbone of Indian textile
industry. No other fiber has the desirable
characteristics that are found in cotton. It belongs
to the Malvaceae family. Out of 50 species
available, 45 are diploid (2n=26) with only two
cultivated species i.e., Gossypium herbaceum L.
and Gossypium arboreum L. (Old world cotton),
while 5 species are naturally tetraploid (2n=52) with
only two cultivated species i.e., Gossypium
hirsutum L. (Upland cotton) and Gossypium
barbadense L. (Egyptian cotton, New world
cotton). Cotton is an allotetraploid species,
Gossypium hirsutum L. that contributes to more
than 90% of the world’s cotton production (Farooq
et al., 2024). A field experiment was conducted
during kharif 2025-26 at Regional Agricultural
Research Station (RARS), Lam, Guntur using
randomized block design used to estimate genetic

variability, correlation and path analysis for seed cotton
yield and fiber quality traits in Bt cotton (Gossypium
hirsutum L.). The experimental material comprised
of 4 lines, 4 testers, 16 hybrids and two standard BG-
I checks (Rasi Swift and RCH 659). Andhra Pradesh
produced 4.47 lakh ha, the production was 9.39
lakh bales of 170 kg/bale and the productivity was
357 kg/ha (All India Coordinated Research Project
on Cotton — Annual Report 2025-26).

Effective utilization of genetic variability
enables plant breeders to develop superior
genotypes with improved yield and desirable traits.
Correlation analysis method is used for the study
of association between the different characters in
plants and for selection of significant characters that
can contribute to improve seed cotton yield. The
degree and strength of these associations provide
information for selecting superior genotypes and
developing effective breeding strategies for crop
improvement (Chaudhry et al. (2022). Path
analysis splits the correlation into direct and indirect
effects, which provide information about the traits
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Table 1. Analysis of variance for seed cotton yield, its attributing traits and fiber quality traits
Mean Sum of Squares (MSS)
Source dfl DFF PH aMp|Nsp| NB BW | LI | SI Go()T SCY (UHML (I)JI M.IC TEN
(cm) ® 1@ | @] ()| (8 | mm| %) uginch) (gtex)
Replication | 1] 0.01 [ 550.6 {0.001| 3 [ 456 1044 (0.5|43| 6.58 [ 1381 | 2.36 | 0.07 | 0.02 0.96
)5 38.19|8972.3| 0.93 |43.58(291.89| 2.49 |12.45]|9.58| 55.25 |3405.2 64.42 |35.55| 0.88 | 21.33
Treatment k3k k3 Kk k3 ko Kok k3% k3 ko kok ko Kk k3 k3
Error 26| 3.77 | 158.110.008| 1.7 | 1.24 1021 |0.2]0.7| 7.42 | 3623 | 225 |535| 0.07 2.88

that directly or indirectly affect the seed cotton yield.
Considering the significance of genetic variability
and character association in crop improvement, the
present study was conducted to estimate genetic
variability, heritability, correlation and path
coefficient analysis for seed cotton yield, its
attributing traits and fiber quality traits.
MATERIAL AND METHODS

The experiment was carried out during
kharif,2025-26 at Regional Agricultural Research
Station (RARS), Lam Farm, Guntur. Experiment with
4 lines (LHBT 10, LHBT 24, LHBT 17 and LHBT
9), 4 testers (LHBT 16, LHBT 2385, LHBT 2388
and LHBT 2389), 16 hybrids and two standard BG-
IT checks (Rasi Swift and RCH 659). They are in
sown in two replications using Randomized Block
Design with spacing of 105 x 60 cm.

Data recorded for traits namely, days to
50% flowering (recorded on plot basis), plant height,
number of monopodia per plant, number of sympodia
per plant, number of bolls per plant, boll weight (g),
lint index (g), seed index (g), ginning out turn (%),
seed cotton yield per plant (g) and fiber quality traits

such as, upper half mean length (UHML) (mm),
uniformity index (%), micronaire (pg/inch), tenacity
(g/tex) were recorded on plot basis.

RESULTS AND DISCUSSION

The analysis of variance revealed substantial
variances among 26 genotypes for all the traits studied,
representing the existence of substantial genetic
variability among the parental lines as well as in hybrids
(Table 1). Mean performance revealed that LHBT
10 and LHBT 9 among the lines and LHBT 16 and
LHBT 2385 from testers were found to be superior
for seed cotton yield and its attributing traits. Among
the hybrids, LHBT 24 x LHBT 2389, LHBT 24 x
LHBT 2388, LHBT 10 x LHBT 2389 and LHBT
24 x LHBT 2385 were found to be superior for seed
cotton yield, whereas LHBT 17 was found to be
superior for fiber quality traits, suggesting its potential
for evaluation in future cotton breeding programmes.

Plant height, number of monopodia per plant,
number of sympodia per plant, number of bolls per
plant, seed index and seed cotton yield per plant
exhibited high PCV and GCV (Table 2). Sahar et al.

Table 2. Estimates of genetic parameters for seed cotton yield, its attributing traits and fiber quality

traits
Traits GCV (%) | PCV (%) | b’y (%) GA GAM (%)
Days to 50% flowering 6.60 7.29 82.0 7.73 12.31
Plant height (cm) 29.13 29.65 96.5 134.36 58.97
Number of monopodia per plant 72.23 72.89 98.2 1.39 147.56
Number of sympodia per plant 26.27 27.33 92.5 9.06 52.05
Number of bolls per plant 32.85 32.99 99.2 24.72 67.39
Boll weight (g) 19.40 21.19 83.8 2.01 36.58
Lint index (g) 19.20 20.66 86.4 2.04 36.78
Seed index (g) 20.01 21.35 87.3 4.06 38.39
Ginning out turn (%) 14.91 17.07 76.3 8.80 26.83
Seed cotton yield/ Plant (g) 20.26 22.81 78.9 70.91 37.09
Upper half mean length (mm) 19.45 20.14 93.2 11.08 38.68
Uniformity Index (%) 4.71 5.48 73.8 6.87 8.34
Micronaire (pg/inch) 13.33 14.45 85.1 1.21 25.33
Tenacity (g/tex) 991 11.35 76.1 5.45 17.81




Jeevana Jyothi ez al., AAJ 73

162

PIoIA U0N0D) Paas =(3) ADS “(X21/3) ANoeud [ =NHLL Pue (Yout/31i) a1reuoIdIA =D (%) Xopur Ayruiorury
=IN “(wu) P3ua uedA JieH Jodd N =TINHN (%) wng nQ Suruurd =L0D *(3) xopuy jur =] () xopu] paog =J§ :(3) WYSOM [[0d =Ad Jued 1od s|jog
JoroquinN =gN ‘ued Jod erpodwiAg jo roqunN =g SN ‘Jued 1od erpodouo] Jo roquinN =JJAIN (o) 1yS10H 1ue[d =Hd $SULmol] %0S 01 sAed =4A1d

I #1670 | €10°0~ | %x6S€0| 6600 | %%SS9°0 | 1400~ | #x1€F°0| SO0 | %+E9%°0 | +8€S°0| 90°0- | #+LSP'O | 110" (3) X0S
¥61°0 I #%565°07 | % 188°0 | #+E1S°0 | #xE€8Y°0 | 991°0- | 9TTO | «xS6¥°0| 1ST0- | 61T0- | 120 | %9620 | L1170 | (X33) NAL
200 | #xELVO" I #38P7 0" [#x6€L°0-| THTO- | SSO'0 | 191°0- | 291°0- | LLI'O | 1800 | SITO [«xbSt0-| 910°0 |(@duysn) DI
1TT0 | #+I1L°0 |%%S8€0-[ 1 #%87S°0 | #+6L9°0 | 691°0- | #P¥E€0 | 49690 | x0£€°0-| TTO- | S00°0- | ¥STO | €80°0- (%) In
8700 | #xSST'0  [%%899°0-| xxLLY0 I #%085°0 |#xE¥1' 07| %90€°0 | #x11#°0 |%I18€0-| 1000 | 90T0- | %%99%°0 | L0T0- | (wmww) TINHN
#x8TH'0[  x0£€°0 | 60T0- | %%8LF°0 | %%20S°0 I #%CLE0~| %%8LS°0 | %x19€°0| #0°0 LETO | T€1'0- | %%€€S°0 | 92T 0- (%) LOD
110°0- €0°0- ¥S0°0 | $60°0- |+x66€ 0| xx60%°0- I #x107°0-| €00°0 | S10°0- | L80°0- | 81070~ | «L¥E0- | S¥O'0- @) 1S
%61€°0 9L1°0 6€1°0- | 1020 | T9T0 | %SE€S0 | %€TE0- I 8000 | ILTO | L90°0 |+%C6¥0-| 80T°0 | TETO- @1
SPI'0 | #x8SE0 | 6TI°0- | «xS6V°0 | +LVE0 | 9€T0 | €00°0- | 6000 I #%8€8°0~|+x0LE°0-| €L1°0 | L91°0~ | 0¥ °0- @) Mg
«+L1¥°0|  €TTO- €91°0 | %LLTO- |#%SSE0-[ SO0 €10°0- | THTO |++¥8L0-| 1 #+L6€0| TO- | 80€°0 | %L6T0 d49N
#8170 L1°O- 8700 | 91'0- | 9200 | #IT0 | S90°0- | S90°0 | %¥6T0- | %%89€°0 I 6L1°0- | «x8%F°0| 111°0- dSN
£€90°0- €LT0 TITO | 8000 | €0TO- | €TI'0- | TO0O- [++9%¥°0-| 91°0 | SOTO- | I81°0- I 820°0 |#+0¥S°0 dIAN
%0S€°0 961°0 | x01¥°0- | €TTO | x6TH0 | %x89%°0 | +8TE0-| 191°0 | 191°0- | %¥0€0 | «%8E¥°0| LTO0 I #%xCLE0 (un) H
$80°0- ¥Z1°0 ¥r0°0- | 6L0°0- | TLI'O- | 1S1°0- | 670°0- | €0T0- | «LTE0- | %T8TO | LEO'0- | %x69%°0 | xx19€0| 1T A1d

(youy/3n) (o)
(8) XDS|(x9/3) NAL SN (%) 10 TINHA (%) LoD G1S | @11 | MG | d9IN dSN | dIAN |(@d)Hd | J4d SRl

(‘1 wmns.a1y wnidq4sson) uoj)od ui syrea) Ayenb
I3 pue s)rea) sunnqrI}je s ‘poIA u03j0d paIds .Ioj XLijew uoneRLI0d (Jeuogerp dsoqe) didAyoudyd pue (Jeuogderp mopq) aidLyouds) ¢ d[qe].



163

Genetic variability and character association studies for seed cotton

2026

uonepR.LIod dA)oudyd =4 ‘uone[a.10d ddAjoudn=o)(x91/3) £110eud | =NA.L pue (youl/3n) aareuoIdnn =DIA (%) Xopul AJTuoyru
=IN (W) P3uaT uedA JeH Joddn =TIAHN (%) wWn L nQ Suruuin =09 (3) xopuy jur =[] :(3) Xopu] paaS =J§ *(5) WSIOM 1109 =AAd Iue[d Jod s[jog
JooqunN =gN ue[d 1od eripodwiAg Jo oquinN =JSN Iue[d 1od erpodouoyp Jo roqunN =dJAN (o) IYSIOH ue[d =Hd ‘SULdMO] %0S 03 SAe(q =14d

0€0°0 = 39339 [enpIsau AdAyoudn) 771" = 3933 [enpisaa dAadLyoudyJ

*16C0 | LO80- | 8SE€0- | ¥SP'I §S9°0 L9°0- | 980°0- | STI'0 6970 | 61¥'0- | CI1°0- 1TC0 6600 | T80°0- D NAL
761°0 P00 | 610°0- [ €L0°0- | €L0°0 | SI0°0- | TO0'0- | COO'0- | CTeP'O | LOEO- | LVOO- | €T00 8000 | 610°0- d

¢€10°0- [8%°0 109°0 YL 0- er6'0- | 9¢€°0 620°0 60°0- | 880°0- | 96C0 [+0°0 LTTO | ¢ST°0- | Cl0°0- D SIN

200 890°0- Y00 6£0°0 | LOIO- 10°0 €000 ¢00°0 | 9S1°0- | STTO 100 6200 | 810°0- | 9000 d
#%x65€°0| T1L°0- | 69T0- S9°1 SL9°0 | I¥6°0- | L8OO- 161°0 8LE0 GS'0- | CIT0- | 900°0- | S80°0 8600 D n

1TT0 €0L'0 | SI0°0- | €01°0- [ 9L0°0 | €20°0- [ 900°0- | TOO'0- [ 8650 | T8EL0O- | S¥O'0- | 1000 600°0 c10°0 d

6600 | SI¥0- | ¥¥'0- | TL8O 9LTT | 908°0- | 8TT0- L1O €CT0 | ¥€9°0- | 1000 | LITO- | 9S10 S0 D TIAHN
810°0 §90°0 | LTOO- | 6¥0°0- | T9T°0 | +¥C0'0- | 8CO'0- | €00°0- | 6I+°0 670" L000 | LTOO- | 6100 9700 d
#%559°0| 6£0- [ 9¥1°0- | ICI'I €rL'0 | S8€0- | T610- g0 961°0 890°0 cTlo | 6€1°0- | 6L1°0 8G1°0 D 109
«x8C'0| 870°0 | 800°0- | 6¥0°0- I180°0 | 8%0°0- | 620°0- | LOOO- | S8CTO LO0 90°0 910°0- 200 €200 d

I¥0°0- | v€l0 €e0'0 | 6LT°0- | S950- | SISO SIS0 | TCC0- [ CO000 | 920°0- [ S¥0°0- | CTO'0- | 911'0- | TEO0 D IS
L[10°0- | ¥00°0- | CO0°0 6000 | ¥90°0- | 6100 1L0°0 ¥00°0 | +00°0- | 810°0- | 810°0- | CO0°0- | ¥10°0- | LOOO d
#x1€7°0| €81°0- [ L60°0- | 89S0 16€°0 | 108°0- [ LOTO- | €SS0 700°0 4340, ge0’0 | LISO- LO0 €910 D I
%601¢€0 | SCO0 [ S00°0- | TOO- 0’0 | STO0- | €20°0- | ¥10°0- 110°0 €€°0 810°0 | 190°0- | L0OOO 1€0°0 d

S0°0 ¥'0- 860°0- | 8¥I'L G¢s’0 | 10S°0- | TO00 S00°0 €PS°0 | Lo€l- | 681°0- | €810 | 950°0- | 98C0 D Mg

Sr10 [SO'0 [ SO0°0- | 1SO'0- [ 9S00 | L10°0O- [ COO0- | 100°0- [ 90TL | T8O'1- [ T8O'0- 1200 | LOO'O- S0°0 d
xxE97°0| €0T0 LO1°0 | ¥PS0- | 98%°0- | LSO0- | 800°0- SN0 SS¥'0- | 9991 €0C’0 | [1T0- | €0I'0 | LOTO- ] 29N
xxL17°0] TE00- [ 900°0 8C0°0 | LSO0- | TOO'0- | 600°0- | €00°0- | 960~ | 6LET €0L'0 | 8C0°0- | €100 | €+0°0- d
#*%x8€S°0 | LLL'O 6100 | €9¢€0- | 2000 €e’0- | SPO0- | L£OO0 | 10T0- | 7990 TIS°0 | 681°0- S1'o LLOO O dSN
#x8[¥°0| ¥20°0- [ 1000 910°0 700°0 10°0- | ¥00°0- | 600°0- | ¥S€0- | 8050 8200 | ¥C00- | 6100 S00°0 d

90°0- L1°0- ¢1'o 10°0- €970~ | €810 [0°0- | CLTO- | ¥60°0 | ¥€€0- | T60°0- | ISO'X 6000 | LLEO- ] NN
€90°0- | SC00 8000 | 800°0- | ¢€0'0- | SO0'0 | 100°0- | 9000 €61°0 | ¢8T0- | ISO'0- | 9€T°0 100°0 | ILOO- d
#xLSV'0| 6€CT0- | €LT0- o S6S°0 | 8EL0- | 6L1°0- | SII'0 | 160°0- | €IS0 6CC0 €00 SE€C0 9T 0- D Hd
%0S€°0 | 8200 | 9I0°0- | €20°0- | 690°0 | CTCO0- | €200~ | COO0- | ¥61°0- | 610 €cro €000 ¥r0'0 | SS0°0- d

VI1°0- | S60°0- 10°0 LELO- | S9C0- | ¥1€0 | ¥C0'0- | 6C1°0- | TCTO- | S6v'0 | LSOO~ | 89S0 STl'0 | 869°0- D 11d
¢80°0- | 8I00 | 1000- | 800°0 | LTOO- | LOOO | €00°0- | 2TOOO | ¥6£0- | 68¢0 10°0- 190 9100 | €ST°0- d
(B XDS| NAL JOIN | (26) 10 | TIAHN | LOD IS It Mg ddN dSN dIAN Hd J4d D/d

PIFIA 103109 PI3s U0 s)re.a) Juduoduwrod s)1 pue PIAIA U030 PIIS JO $3I3JJI JIIIPUI pue 3I.11p d1dAyouds pue didAjoudyd ‘' d[qeL



164

(2021), Chapara et al. (2022) reported similar results
for plant height, number of monopodia and number
of sympodia per plant, for number of bolls per plant
and for seed cotton yield per plant by Meena et al.
(2022), Igbal et al. (2023) and Kathiravan et al.
(2025). Low GCV and PCV were observed for days
to 50% flowering and uniformity index. These results
are similar with Harini et al. (2025), Kanta et al.
(2025) and Kathiravan et al. (2025) for days to 50%
flowering and Vadodaria ez al. (2025) for uniformity
index.

The traits plant height, number of monopodia
per plant, number of sympodia per plant, number of
bolls per plant, boll weight, lint index, seed index, ginning
out turn, seed cotton yield per plant, upper half mean
length and micronaire exhibited high heritability along
with high genetic advance as percent of mean,
suggesting the predominance of additive gene action
and effective usefulness for direct phenotypic selection
or simple selection. Whereas days to 50% flowering
and tenacity recorded high heritability with moderate
genetic advance as percent of mean, indicating that both
additive gene action and non-additive gene action and
efficiency ofhybridization followed by selection (Table
2). Similar reports were reported by Harini et al. (2025)
and Kanta et al. (2025) for days to 50% flowering,
plantheight, boll weight, lint index, seed index, uniformity
index and tenacity, while Vadodaria et al. (2024) for
number of sympodia per plant, ginning out turn,
micronaire.

Correlation between seed cotton yield
component traits and fiber quality traits with seed cotton
yield, revealed that only five characters out of fourteen
characters exhibited significant and positive association
with seed cotton yield at both genotypic and phenotypic
levels viz., plant height (0.457** and 0.350*), number
of sympodia per plant (0.538** and 0.418**), number
ofbolls per plant (0.463** and 0.417**), lint index
(0.431** and 0.319%*) and ginning out turn (0.655**
and 0.428**), which representing their importance in
selection criteria for yield improvement (Table 3). These
results are in correspondence with Kadam ez al. (2024)
for plant height, Mawblei ef al. (2022), Rani ef al.
(2024) and Kanta et al. (2025a) for number of
sympodia per plant and number of bolls per plant,
Hampannavar ez al. (2020) for lint index and ginning
out turn.

Path coefficient analysis which splits the
correlation into direct and indirect effects, revealed that

Jeevana Jyothi et al.,

AAJ 73

plant height (0.044 and 0.335), number of sympodia
per plant (0.028 and 0.511) and number of bolls per
plant (1.379 and 1.666) recorded positive direct effects
along with positive significant association with seed
cotton yield at both genotypic and phenotypic level,
revealing their usefulness as reliable selection indices in
cotton improvement programmes (Table 4). These
results are in accordance with Kadam et al. (2024)
for plant height, Arunkumar and Murthy (2020), Kanta
etal. (2025a) and Kanta et al. (2025b) for number of
sympodia per plant, Mawblei et al. (2022), Vadodaria
et al. (2024) for number of bolls per plant.

CONCLUSION

Under the current study, analysis of variance
revealed significant differences among 26 genotypes
for 14 traits studied, indicating the existence of
substantial variability among them. Mean performance
revealed that the hybrid, LHBT 10 x LHBT 2389
exhibited highest seed cotton yield along with
desirable fiber quality traits, indicating its potential for
exploitation in future breeding programmes. Plant
height, number of monopodia per plant, number of
sympodia per plant, number of bolls per plant, boll
weight lint index, seed index, ginning out turn, seed
cotton yield per plant, upper half mean length and
micronaire exhibited high heritability along with high
genetic advance as percent of mean, indicating the
predominance of additive gene action and direct
phenotypic selection may be effective. Correlation
studies confirmed that plant height, number of
sympodia per plant, number of bolls per plant, lint
index and ginning out turn showed positive association
with seed cotton yield, these traits help in direct
selection for improving seed cotton yield. Path analysis
revealed that improvement in traits viz., plant height,
number of sympodia per plant and number of bolls
per plant, directly helps in improving the seed cotton
yield due to its positive direct effects and significant
association with yield.
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