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Abstract : Genetic variability plays a key role in crop improvement programmes as success of selection process depends
upon the initial genetic variability and heritability for the important traits and also on their heritability. Towards this, a study
was conducted at Agricultural Research Station, Dharwad Farm in kAarif2019-20 with a set of 25 compact cotton genotypes.
Traits viz.,plant height, number of monopodia, number of sympodia, days to first flowering, days to 50 per cent flowering,
node number of first fruiting branch, height of node of first fruiting branch, sympodial length at 50 per cent plant height,
sympodial angle at 50 per cent plant height, plant diameter, inter nodal distance, inter boll distance, number of bolls per plant,
boll weight, boll harvest index, Bartlett's index, total biomass, root to shoot ratio, harvest index, ginning outturn, lint index,
seed index, seed cotton yield per plant andfibre quality traits like fibre length, fibre strength and micronaire were studied. High
PCV, GCYV, genetic advance and GAM were noticed for number of monopodia, bolls per plant, total biomass, root to shoot
ratio and seed cotton yield per plant indicating prevalence of additive gene action thus suggesting there would be response of
these traits to direct selection. Seed cotton yield per plant had showed significant positive association with number of
monopodia, number of bolls per plant, boll weight, total biomass and Bartlett's index and significant negative correlation was
observed with days to first flowering, height of node of first fruiting branch, harvest index and fibre strength.The highest
positive direct effect on yield was revealed by number of bolls per plant and boll weight indicating they can be used in indirect
selection for yield. Results revealed that the material used in the experiment can be used for genetic improvement of the

desirable traits.
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Introduction

Cotton crop often termed as “white gold” isa commercial
fibre and cash crop of India exercises profound influence on
our nation’s economy. It is the highest foreign exchange earner
and is the major source of raw cotton for the textile industry.
India stands first in cotton area and second in production.
Breeders in cotton mainly focus on improving yield and fibre
quality.In the present situation, due toincreased labour
costmechanised harvesting is good option. Ideotypes that
are suitable for high density plantingandmechanical
harvesting would make cotton cultivation remunerative.
Hence, breeder should aim for development ofan ideotype
suited for this purpose. Over the past few years, the focus of
breeding has been on the concept known as ‘Compact cotton’
which is having a shorter height with reduced canopy spread
unlike the robust types being grown now. The variability found
in the base population is very important as success of any
crop improvement programme depends on the extent of initial
genetic variability present in the population. A wider spectrum
of variability will improve the chances of selecting elite
genotypes Mahesh et al. (2020). By focusing mainly on yield
and other agronomic traits, the variability for other traits has
been lost in cotton. Hence there is a need to enrich the cotton
germplasm for bringing about crop improvement, more
specifically the compact plant type.

Yield is a complex polygenic trait governed by large number
of independent component traits and by their interactions. yield
is acomplex polygenic trait which is affected by its components
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traits (Grafius1959). Thus, it is important to know the component
characters involved in interaction and their correlation with the
dependent character yield. Correlation studies provide
information about degree and direction of relationship between
an independent trait with the dependent trait. Hence it helps
the breeders to practise selection (Robinson ef al., 1951 and
Johnson et al., 1955a). Path coefficient analysis (Wright,1921)
gives an idea whether the relationship of an independent trait
with dependent trait is due to its direct effect or due to indirect
effect through other component traits. Dewey and Lu (1959)
used this technique in plant breeding in crested wheat grass
for plant selection. Both correlation and path coefficient
analysis wave path for selection and could help in
understanding the yield components which help in the
improvement of yield.

Material and methods

The present study was carried out at Agricultural Research
Station, Dharwad Farm during kharif 2019-20. A set of 22
compact cotton genotypes along with four released checks
ARBH-813, Sahana, RAH-100 and a compact variety Suraj
wereevaluated in the study. The genotypes were grown at a
spacing of 60 cm x 15c¢m in four row each of 4.20 m length. The
experiment was laid out in a randomized block design with three
replications.

A special consideration apart from the compact plant type
is also earliness. To evaluate the genotypes for early maturity
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Bartlett’s index was calculated by picking the seed cotton at
regular intervals of 15 days starting from 140 DAS to 200 DAS.
Four pickings were accomplished. The formula for Bartlett’s
index is given below,

BI (PDH(P1+P2)y+H(P1+ P2+P3)H(P1+P2+P3+P4+......... +Pn)
B n(P14+P2+P3+P4+......... +Pn)
where, P ,P,P.......... P are weight of seed cotton harvested

during first, second, third and up to n" pickings and n = number
of pickings

Higher the value of Bartlett’s index earlier is the maturity.
Other observations like plant height, number of monopodia,
number of sympodia, days to first flowering, days to 50 per
cent flowering, node number of first fruiting branch, height of
node of first fruiting branch, sympodial length at 50 per cent
plant height, sympodial angle at 50 per cent plant height, plant
diameter, inter nodal distance, inter boll distance, number of
bolls per plant, average boll weight, boll harvest index, total
biomass, root to shoot ratio, harvest index, ginning outturn,
lint index, seed index and seed cotton yield per plant were
taken from five representative plants from each replication.
Fibre quality traits such as fibre length, fibre strength and
micronaire were considered for the analysis. Replicated data
obtained from the study was analysed using WINDOWSTAT
software.

The analysis of variance was performed to know whether
there is any significant difference among the genotypes for
the characters considered in the study. The GCV, PCV and
broad sense heritability was calculated according to formula
given by Burton (1952) and Lush (1949), respectively.
Phenotypic correlation showing the extent of association
between the traits was estimated through procedure suggested
by Johnson et al. (1955b).

Results and discussion

Considerable differences were seen in the mean values of
different traits in the genotypes. Out of 23 traits, 19 traits
showed significant treatment sum of squares indicating the
possibility of improvement (Table 1). The mean, range, PCV,
GCV, broad sense heritability, genetic advance and genetic
advance as per cent mean for all the studied traits is given in
Table 2. The results showed high genetic variability, GCV,
PCV, heritability and genetic advance as per cent mean were
high for number of monopodia per plant, number of bolls per
plant, total biomass, root to shoot ratio and seed cotton yield
per plant indicating the preponderance of additive genes
controlling these traits. Similar results were reported by
Eswari et al. (2017), Aarthi et al. (2018), Ramesh et al. (2018),
Shruti ef al. (2019), Praveen et al. (2019) and Mahesh et al.
(2020). Correlation value gives an idea about the extent of
relationship between the two variables. The seed cotton yield

Table 1. Mean performance of compact cotton (G_hirsutum L.) genotypes for yield and its component traits

SI. No. Genotypes PH MP SP DF DFL NF HNF SL50 SA50 PD IND IBD NBP BW
1. ESS-20 79.20 0.60 15.13 71.00 81.67 5.80 1327 18.60 79.80 36.28 3.79 333 8.00 4.25
2. N-30 76.00 022 1333 7433 89.00 5.67 1573 19.07 75.03 36.59 4.03 326 506 3.74
3. ESS-11 8320 132 1347 74.00 84.00 5.13 1450 16.87 79.03 3265 433 385 461 4.71
4. ESS-8 92.40 0.52 15.07 7833 80.33 447 1273 2413 77.67 46770 4.59 355 7.00 4.34
5. FLT-17 92.67 0.12 15.00 72.67 8833 560 16.07 20.60 80.00 4044 454 409 552 3.79
6. FLT-21 90.73 037 1493 7933 80.67 553 16.00 1893 81.67 37.11 436 340 479 4.09
7. FLT-22 8420 043 14.13 77.67 8333 513 1627 1733 7733 3354 427 424 6.15 3.43
8. FLT-25 102.47 0.56 1527 72.67 9033 553 1727 24.80 80.00 4851 4.84 385 482 4.18
9. FLT-31 86.73 0.89 14.67 79.00 88.67 5.67 17.40 20.20 79.67 3924 4.09 418 536 424
10. ESS-18 86.60 0.75 1633 75.00 8833 5.13 14.07 18.00 81.33 3525 3.90 393 8.61 3.80
11. URT-21 81.33 0.12 1353 77.00 8633 6.73 17.93 18.07 76.03 3477 4.02 400 442 474
12. S-32 83.60 0.35 1453 7033 8133 593 19.20 19.13 78.67 37.33 4.07 355 639 354
13. S-34 99.73 040 1593 7133 87.00 5.60 19.53 2047 78.00 38.29 4.56 352 488 433
14. A-2 80.80 0.07 13.87 76.67 86.00 533 1527 20.07 80.00 3927 4.10 3.63 564 424
15. A-11 86.40 047 1347 76.67 93.67 567 1733 1927 80.67 37777 442 412 485 430
16. A-16 85.67 023 13.07 77.00 95.00 527 18.07 21.07 7733 4088 4.65 393 482 4.3
17. A-31 8420 039 1520 79.67 8333 507 13.73 1727 77.00 3351 4.19 3.13 485 4.61
18. BRCC-1601 7220 046 13.60 77.00 96.67 4.60 1553 21.73 77.00 4199 373 426 6.12 3.43
19. BRCC-1602 69.73 0.14 1240 79.67 9833 4.80 1573 1927 73.67 36.83 389 383 509 3.56
20. SCS-1206 79.67 0.03 1420 78.67 9533 5.13 15.73 20.00 74.00 3824 4.06 399 561 3.84
21. ARBC-64 80.07 040 1333 7333 7933 520 14.73 18.67 75.60 35.64 4.23 3.63 476 3.89
Checks
22. ARBH-813 9193 0.17 14.73 7533 8833 593 1793 2093 82.33 4095 4.53 405 567 4.10
23. SAHANA 9433 041 16.13 7500 8833 553 18.67 2093 80.00 40.72 4.28 409 524 4.00
24. RAH-100 96.13 0.85 1527 81.00 90.67 5.80 1633 21.13 74.67 4024 441 3.16 485 4.04
25. SURAJ 89.40 0.44 1487 76.67 9333 580 1553 19.20 7867 3727 426 416 376 4.18
Mean 8597 043 1445 7592 8790 544 16.18 19.82 7820 3839 424 379 547 4.07
CvV 9.73 19.17 10.11 4.55 1048 11.19 13.16 1621 5.00 1633  7.16 4.69 18.53 5.55
C.D. at 5% 13.74 0.13 240 568 1514 1.00 3.49 5.28 6.42 1029 049 029 166 037

16



Genetic variability, correlation and path coefficient analysis....

SI. No. Genotypes BHI BI TB RS HI GOT LI SI FL FS MIC Ul MR EL SCYP
L. ESS-20 7439 0.71 31.67 027 5548 4027 682 983 2480 2340 443 8240 0.74 540 2641
2. N-30 7698 0.58 2578 035 5830 4228 6.17 8.67 2520 2640 436 9090 0.72 520 14.55
3. ESS-11 77.62 0.57 29.78 022 6233 3927 7.44 1150 27.60 2550 4.62 8030 0.77 5.80 17.94
4. ESS-8 7440 0.55 50.78 024 4485 40.18 6.28 9.50 27.00 2620 4.17 8690 0.69 5.70 23.14
5. FLT-17 75770 0.63 23.56 029 61.86 39.83 558 883 2540 2390 4.08 8240 0.68 540 15.20
6. FLT-21 7576 0.58 35.00 0.28 55.00 3992 6.86 1033 2740 25.10 437 8290 0.73 5.60 15.24
7. FLT-22 7459 0.59 29.56 029 55.12 4122 594 950 25.00 23.60 4.53 80.80 0.75 5.50 14.27
8. FLT-25 7427 0.54 2922 043 56.52 3925 6.25 1050 2730 26.60 4.06 8790 0.67 5.70 1447
9. FLT-31 72.66 0.56 4233 029 48.02 39.67 698 11.17 2730 2540 426 8400 0.71 5.70 15.65
10. ESS-18 7249 0.61 4022 020 46.69 41.02 6.00 883 2590 2340 429 7930 0.71 5.60 22.64
11. URT-21 75.10 0.54 1822 031 70.59 41.00 7.88 11.17 25.60 24.60 4.48 84.60 0.74 5.50 16.24
12. S-32 7352 0.67 1811 034 6640 39.15 597 933 2770 2590 425 82.60 0.71 5.80 17.41
13. S-34 73.75 0.56 2633 033 62.61 4000 7.04 10.67 2580 2550 421 8520 0.70 5.60 16.03
14. A-2 7582 0.62 2444 026 6347 4103 6.66 9.83 2480 2460 454 8590 0.75 520 18.44
15. A-11 7391 0.55 3244 028 5650 3937 621 983 2580 25.10 432 8520 0.72 5.60 19.42
16. A-16 73.05 0.57 34.00 033 53.14 38.05 6.18 1033 28.80 2570 4.53 77.80 0.75 5.90 14.98
17. A-31 75.01 0.57 2589 029 60.56 4050 6.92 1033 2440 2460 480 86.10 0.80 5.40 1539
18. BRCC-1601 72.39 0.61 34.67 0.24 4855 40.10 5.07 8.17 2490 23.50 4.38 84.80 0.73 550 15.50
19. BRCC-1602 73.27 0.58 19.33 0.30 63.67 4033 533 8.67 2550 2440 436 79.60 0.72 550 1322
20. SCS-1206 7232 0.58 3122 038 5221 4050 6.12 8.67 28.10 2630 423 81.50 0.70 5.80 15.78
21. ARBC-64  76.03 0.63 24.00 0.31 6143 4052 6.88 1033 2670 25.60 446 86.50 0.74 560 14.52
Checks
22. ARBH-813 7544 056 36.56 0.23 5255 40.75 6.96 1033 2690 2470 442 8130 0.73 570 15.88
23. SAHANA 7458 0.63 32.11 025 5297 4133 655 950 2520 2470 437 86.00 0.73 5.50 15.73
24. RAH-100 74.66 0.55 28.67 037 5623 40.67 6.64 10.17 26.10 2450 429 8430 0.71 5.60 15.02
25. SURAIJ 7332 0.56 30.00 021 59.50 3855 6.27 10.00 27.80 2780 424 86.50 0.70 5.80 11.24
Mean 7444 0.58 30.15 029 5698 40.17 6.44 984 2628 2508 436 83.83 0.72 558 16.57
cv 222 867 1721 1799 7.61 230 3.74 5091 SE 17.03
CD.at5% 271 008 852 0.08 7.12 1.52 039 095 029 023 0.005 1.79 0.00010.006 4.63
Table 2. Analysis of variance for various quantitative traits in compact cotton (G hirsutum L.) genotypes
Source of df Characters
variation PH MP SP DF DFL NF HNF SL50 SA50 PD IND IBD
Replication 2 280.53*  0.01 228 677 529 5.68*%F 21.80*  59.46%* 2241  241.22* 0.38* 0.03
Treatment 24 191.63** 0.26%* 3.09 26.14* 87.37 0.68%  9.79% 10.94 17.58  42.12 0.24**% 0.36%*
Error 48  70.09 0.006 2.13 1198 85.01 0.37 4.54 10.33 1530 3932 0.09 0.03
Source of df Characters
variation NBP BW BHI  BI TB RS HI GOT LI SI SCYP
Replication 2 0.07 0.36%*  3.07 0.0005  74.73 0.0004  21.18 176.68** 236*%* 11.47** 0.35
Treatment 24 3.61*%  043%  599*%  0.005*% 170.14%¥* 0.009** 121.75%% 2.60%* 1.22%%  228%%  32.83%*
Error 48  1.03 0.05 2.73 0.002  26.96 0.002 18.82 0.86 0.05 0.34 7.97
PH: Plantheight MP: Monopodia SP:  Sympodia DF:  Days to first DFL: Days to fifty
flowering per cent
flowering
NF: Node number of first HNF: Height of node SL50: Sympodial length at SAS50: Sympodialangle PD: Plant diameter
fruiting branch of first fruiting 50 per cent plant at 50 per cent
branch height plant height
BW: Boll weight IND: Inter nodal distance IBD: Inter boll distance = NBP: No. of bolls BHI: Boll harvest
per plant index
BI: Bartlett’s index TB: Total biomass RS:  Root to shoot ratio  HI: Harvest index GOT: Ginning
outturn
LI: Lintindex SI: Seed index SCYP: Seed cotton yield per plant

in cotton isa dependent and low heritable trait hence direct
selection is less rewarding. Therefore, selection of genotypes
by considering the independent traits which had high
heritability and significant association with yield will relatively
simplify the breeder’s work. It is necessary to know the
component traits involved in interaction and direction and

extent of their association with yield parameter. Association
study provides the better understanding of yield attributes
which assists the plant breeder during the selection (Mahesh
et al., 2020).The results revealed significant positive
correlation of seed cotton yield with number of monopodia
per plant, number of bolls per plant, boll weight, total
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biomassand Bartlett’s index. While significant negative
correlation was shown by days to first flowering, height of
node of first fruiting branch, harvest index and fibre strength
indicating they can be used in negative selection (Table 3).
Similar results were reported by Nikhil ez al. (2018), Khalid
etal. (2018), Chapepa et al. (2020), Mahesh et al. (2020) and
Mahdi et al. (2020). However, harvest index in the study
showed significant negative correlation with yield and this
could be because of heavy rainfall during the cropping period
leading to higher vegetative growth.

Traits showing significant association with yield were
considered further to know the direct and indirect effect they
had on the end dependent character i.e. seed cotton yield
(Table 4). Among the nine traits, three traits viz., number of
monopodia, boll weight and number of bolls per plant showed
positive direct effect on yield and the remaining six
traitsviz.,days to first flowering, height of node of first fruiting
branch, Bartlett’s index, total biomass, harvest index and fibre

References

Aarthi V, Amalabalu P and Premelatha N, 2018, Genetic variability
studies in germplasm of upland cotton (Gossypium hirsutum
L.). Electronic Journal of Plant Breeding, 9 (4): 1600-1605.

Burton G W and Devane E H, 1953, Estimating of heritability in tall
fescue (Festuca arundinaceae) from replicated clonal material.
Agronomy Journal, 45: 478-481.

Chapepa B, Mubvekeri W, Mare M and Kutywayo D, 2020,
Correlation and path coefficient analysis of polygenic traits
ofupland cotton genotypes grown in Zimbabwe. Cogent Food
and Agriculture, 6: 1-11.

Deshmukh M R, Deosarkar D B, Deshmukh J D and Chinchane V
N, 2019, Correlation and path coefficient analysis of yield
contributing and fiber quality traits in desi cotton (Gossypium
arboreum L.). International Journal of Chemical Studies.,
7(3): 585-589.

Dewey D R and Lu K H, 1959, Correlation and path analysis of
component of created wheat grass seed production. Agronomy
Journal,51: 513-518.

Eswari K B, Sudheer K S, Gopinath and Rao M V B, 2017, Genetic
variability heritability and genetic advance studies in cotton.
International Journal of Development Research, 7 (1): 10902-
10904.

Grafius J E, 1959, Heterosis in barley. Agronomy Journal,
51:551-554.

Gulhane A and Wadikar M S, 2017, Genotypic path coefficient
analysis of cotton derived through introgression. International
Journal of Current Microbiology and Applied Sciences, 6
(2): 49-55.

Johnson H W, Robinson H F and Comstock R E, 1955a Estimates of
genetic and environmental variability in soybean. Agronomy
Journal, 47: 314-318.

20

strength had negative direct effect on yield. The traits having
positive direct effects can be effectively used in indirect
selection. Similar results on path analysis in cotton were
obtained by Gulhane and Wadikar (2017), Deshmukh et al.
(2019) and Shruti et al. (2020).

Conclusion

From the results, it can be concluded that phenotypic
selection in the set of material for number of monopodia, number
of bolls per plant, total biomass, root to shoot ratio and seed
cotton yield can be relied upon for crop improvement as these
traits had high heritability and high GAM suggesting the
preponderance of additive gene effects. Correlation analysis
revealed significant correlation of number of monopodia, boll
weight, number of bolls per plant and total biomass which can
be banked upon for indirect selection for higher yield. The
highest positive direct effect on yield was showed by boll
weight and number of bolls per plant indicating the scope of
using these two traits for effective indirect selection.

Johnson H W, Robinson H F and Comstock R E, 1955b Genetic and
phenotypic correlation in soybean and their implications in
selection. Agronomy Journal, 47: 477- 483.

Khalid M A, Tanwir A M, Fatima N, Shakeel A, Karim I, Arfan M,
Sabah M and Plosha K, 2018, Correlation for economic traits
in upland cotton. Acta Science Agriculture,2 (10): 59-62.

Lush J L, 1949, Heritability, genetic advance and character association
on rabi sorghum. Hereditas, 2: 356-375.

Mahdi A H A and Emam S M, 2020, Correlation and path coefficient
analysis of some earliness measures in Egyptian cotton. Journal
of Plant Production, Mansoura University, 11 (5): 407-411.

Mahesh R H, Patil B R, Katageri I S, Aravindakumar B N and
Janagoudar B S, 2020, Genetic variability and correlation
analysis for agronomic and fibre quality traits in intraspecific
cotton (G hirsutum % G. hirsutum) recombinant inbred lines
(RILs). International Journal of Current Microbiology and
Applied Sciences, 9 (1): 493-503.

Nikhil P G, Nidagundi J M and Anusha HA, 2018, Correlation and
path analysis studies of yield and fibre quality traits in cotton
(Gossypium hirsutum L.). Journal of Pharmacognosy and
Phytochemistry, 7 (5): 2596-2599.

Praveen C S K, Raju S, Rajan R E B, Ajish M and Darling B S,
2019, Studies on genetic variability, heritability and genetic
advance in cotton (Gossypium hirsutum L.) Plant Arch.,
19 (1): 934-937.

Ramesh U M, Katageri [ S and Mohan Kumar N V, 2018, Genetic
variability and transgressive segregation studies in inter
specific cotton (Gossypium hirsutum x G barbadense)
recombinant inbred lines population. Journal of Farm Sciences,
31(4):373-377.



Genetic variability, correlation and path coefficient analysis................

Shruti H C, Sowmya J M, Nidagundi R, Lokesha B, Arunkumar and
Shankar M M, 2019, Genetic variability studies for yield,
yield attributing and fibre quality traits in cotton (Gossypium
hirsutum L.) International Journal of Current Microbiology

Shruti H C, Sowmya J M, Nidagundi R, Lokesha B, Arunkumar and and Applied Sciences, 8 (10): 2677-2687.

Shankar M M, 2020,Correlation and path coefficient analysis
for seed cotton yield, yield attributing and fibre quality traits
in cotton (Gossypium hirsutum L.). International Journal of
Current Microbiology and Applied Sciences, 9 (2):200-207.

Robinson H F, Comstock R E and Harvey P H, 1949, Estimates of
heritability and degree of dominance in corn. Agronomy
Journal, 41:353-359.

Wright S, 1921, Correlation and causation. Journal of Agricultural
Research, 20: 202-209.

21



