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Assessment of genetic variability, heritability and association of plant attributes with
lint yield and fiber quality in advanced lines of cotton (Gossypium hirsutum L.)
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Tabel 1. Name and pedigree of cotton genotypes

SNTIEY HE
Code of genotypes Cotton genotypes 4y g ) Code of genotypes  Cotton genotypes s slacs 55
Gl SajedixTabladila G21 Gukorova x Sepid/3
G2 Sajedi G22 Gukorova x Sepid/4
G3 Sajedi xT14 G23 Gukorova x Tabladila
G4 Shayan xT14 G24 Gukorova x Shayan
G5 Barbadense1555xSepid G25 Gukorova
G6 Bcl(Barbadense1555xSepid)xSepid G26 Barbadense1555
G7 Bc2(Barbadense1555x Tabladila)x Tabladila G27 Gizax Barbadense1555
G8 Bc3(SepidxShipan)xSepid G28 GizaxT14
G9 Bc4(Sajedi xT14)x Sajedi G29 Shirpan
G10 Barbadense1555 Shirpan G30 Shayan
Gl1 Barbadense1555x Sajedi G31 sahel
G12 Barbadense1555x Shayan G32 Sepid
G13 Barbadense1555x Tabladila G33 SepidxShirpan
Gl4 Giza G34 Sepidx Shayan
G15 GizaxGukorova G35 Sepidx Sajedi
G16 Gizax Tabladila G36 Shirpan x Tabladila
G17 Gizax Sajedi G37 T14
G18 Gizax Shirpan G38 T14xSepid
G19 Gukorova x Sepid G39 T14xSepid2
G20 Gukorova x Shirpan G40 Tabladila
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Table 2. Statistics of quantitative and qualitative traits variation of cotton genotypes

—_ — a € g =
2 2 = = £ = ~ % < o4
8 8 S = =) € 3 = R = =] T é IS i
.8 .8 .8 .2 .= < .S 38% 38 g s vz % 12 w5 23
see 3% 58 32 58 1B 48 9z 35 3E 35 3T 3E g Jg 15 AE
. 3. = P 3. ) . B P D A 36 S8 3 = h g - = =3 3
Traits 35 55 3¢ 22 %2 ﬂg 32 {»E- s ZWE O3FE S8 2E 5§ 35 ﬁ;?
3 3 g = 2 52 £ 23° 23 5 2 4 E S Iy © JE
B = = 8 o 5] o S | 5] o o - 5 =
- k=l = © o =z = = = 3 £ o
£ 3 3 3 ] o = iT 3
. - %) @ = = L =
statistics obT » o i L
Mean oSk 62.0 92.9 39.6 52 162 2442.2 90.8 148 174 872 305 86.5 4.7 31.0 6.8 49605.2
Range wals 443 46.4 14.5 271 151 1264.0 48.45 2.2 6.9 33.82 5.84 2.55 1.27 7.77 0.8 17064
cv R 9.2 8.7 4.7 82 138 17.9 9.9 3338 57.1 5.8 5.6 2.0 7.3 6.0 3.2 11.0
Standard deviation S sl 114 9.3 3.51 0.63 222 298.7 8.55 0.41 9.9 6.61 1.19 0.61 0.25 138 014 3872.9
Phenotypic variance (%:5) s by 1565.2 1329 146 061 6.54 3706647.7 141.7 243 1387 55.1 3.6 3.2 0.1 3.8 0.0 36342488.5
Genotypic variance (%3) s el 1227 66.9 11.2 042 475 77521.5 60.5 1.15 78.9 29.7 0.7 0.1 0.0 0.3 0.0 63037825
Environmental variance (%3)  Jae bys  32.5 66.0 3.4 020 1.79  3629126.2 81.2 1.28 59.6 254 2.9 3.0 0.1 3.5 0.0 30038706.0

Yot


http://dx.doi.org/10.52547/abj.22.4.350
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.6.9
https://agrobreedjournal.ir/article-1-1099-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-01 ]

[ DOR: 20.1001.1.15625540.1399.22.4.6.9 ]

[ DOI: 10.52547/2bj.22.4.350 ]

144 Ol oF o lais A oy M L"O‘j_’“ kScb) (:jl.& “-Lj':*""

LTS 5 Clo Ol 53 05 51 iy i odias
Al (Jae Sla s 53 Lho 3 5 53 S
Loy o Ll 4 ld sluss & 5 gl )l oy 95 Sliws
FroloYy) g o pd sl gl Al O s
,J_?'%;u:,\)_f\_f@u‘b_i\.,\_;;ﬁ(u,;
OHLSan 5 ¢Sl 5 (Nikhil et al., 2018) Ol ,Lan
3,15 Calles ;0 (Song etal., 2015)
ATl G (b 53 01 Bl s
(550350 Lol an (5 p Sl 555 05
3 Slao 0Ly )3 Jse Gl 5l 6 5 by p gad
Slio Mol Ooldal s iy 55 Ol iss
! .(Falconer and McKay, 1996) Jas o 41,
b /Y 5l Sl (S &3y aials (Goliows ol gl
4 Ld sl Ol (VY Jgds) 5540 e Lo )5 M
5 (Ao s VA/Y) Ll 4L slaes o(dews s M) L g
K55 035 do 3 oyt (das 33 YYD o558 slias
51 A od2as QLS § 5 g ol 45T A bls |
Clin s 5 0ud ol Dlho J 287 55 05 (Al B
545 iyl eadls 05 Slis ol @ T
i) b S5 6 i s (30
RISy ST GG\ PIPY WENRTR VA SPR R VIS IAR A
L a8 gla jesli g by s Shee Sliv s g
el 5 RIS el g S (5SS W 5b)
sl S5 S iy s e SN (OW cas
SIS g o 5L ediian QLS &S W g o, 5
23 el 5 S e Olhs o555 Ol 53 0 il 31,8
SN O3y Cir Lod (o y 3 50 Dlis s
) o5 S5 5L 5 b s (6 p il
Sla fos 30 4 55 Hls, 55 (o) YA 5 74/
Lo mls . Cnl oo Ol 53 05 (31 8
55,05 (Ali et al,, 2009) 0, Ken 5 Je Slayl S
OLHLSer 5 Ja 5 (SoOMIO et al., 2010) o, Kan
dls Calls (Jamil et al., 2020)

)(rbé‘ﬂb)&;j_&@gfd@u

Yoo

e 5 (S8 (8 5B Dk S o eS
3,;5@;: odias Olis a5 wzils | (e s VY B Y)
i g Calites el 53 Slio ol 641
3Lis (Srinivas et al., 2014) Ol es 5wl 555 o0
Sl gl sl oL b W PCV 3GCV
Sl 15 0T o5 Sliie o) 58 055 5 oldns 3 Sas
s s s S 38 OUl iS Slis
GCV ,luis 03 oS (Devidas et al., 2017) O s
s5ms Yiml 5 Lo oS g 55 8ias0LES [, PCV
oI Ay Glacd 95 5o (e s e gl T
b el e Ll 3 o sl
(PCV) (s 8 § 55 g s ¢ IS 55l s S
35 s ) i adlllan o) 50 Dlio ST 5>
ol e Sgl b 342 (GCV) o5 4535
> Shes ko s b g o (555 5 8 5 5
=S deo 3 Slas 53 ldie op ST 5 (dasys #V/F)
3551 (Ao )3 VY) O 5155 5 (o3 V/0)
ey pma s s, sl plw gl i
ol,t&wjd;)u;,lﬁg@uﬁ\.uaﬁﬁuﬁ
OLSen 5 LS 5,05 Casllas (Reddy et al., 2019)
£ 35 <l o Dsl8 055 5L, 5 (Shakeel et al., 2018)
S8 3 lae 2B 1 s (55 5 (o5 8
Ol e OT #3al 5o Sl by GTHS 5 i
Y
23 Sk ily 5 ol s, ol Dlie
Pr Y o se (o yn ¥ 1 2S) (S 0 5
AAE gl atws (Lpys 70 51 i) 5L 5 (ds s
o) U (S5 550 Dlio IS5 bs 5 Sas
e 5 A ST s S oSl o 251K
Ol S asls b (6 pdn iyl (OUl cas
Sl gl Pl el (i fledas
slass (o y3 VEIV) U LS Slas ol S e
LI 055 5 (e y3 FVIA) 0558 055 «(VY/P) o) 56
Ol & 5 oYU g b dyls slyls (Ao s #4/Y)


http://dx.doi.org/10.52547/abj.22.4.350
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.6.9
https://agrobreedjournal.ir/article-1-1099-en.html

\ya4 [)\:.....aj g a)L»..i c(}: 9 S A L”C)“’L\ g\)j C}l& 4;_},.‘;}"

sty GBS 55 03 (AS 5 (oS Slio sl (S5 035k 5 6 2Ll s ) o Y s
Table 3. Coefficient of variation, heritability and genetic gain for quantitative and qualitative traits of cotton genotypes
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Table 4. Phenotypic (above diagonal) and genotypic (below diagonal) correlation coefficient for quantitative and qualitative traits of cotton genotypes

G\P LW SW LP BW No. B Yid PH No. Mp No. Sp Earl UHML ul Ml Stg EL FQI
LW 0.71% 0.88** 0.94** -0.48** 0.32* -0.07 0.06 -0.02 0.18 0.19 0.12 -0.01 -0.14 -0.01 0.10
SW 0.75** 0.31* 0.91** -0.56%* 0.21 0.08 0.02 -0.12 0.41* -0.04 0.33* -0.01 -0.23 -0.23 0.01
LP 0.92%* 0.44* 0.67** -0.32* 0.29* -0.14 0.12 0.04 0.04 0.27* -0.04 0.01 -0.07 0.12 0.12
BW 0.96%* 0.91** 0.77** -0.54** 0.29* -0.01 0.13 -0.08 0.30* 0.27* 0.23 0.15 -0.19 -0.11 0.07
No. B -0.51%*  0.61**  -0.38* -0.60** 0.32* -0.57** -0.35* 0.08 -0.60** 0.30% 0.04 -0.18 0.60** 0.08 0.30*
Yid 0.43* 0.16 0.50%* 0.37* 0.27* -0.07 0.16 0.44** 0.19 0.05 -0.11 0.07 -0.08 0.02 -0.02
PH -0.35* -0.47* -0.29* -0.42* -0.63** -0.24 -0.34* 0.12 -0.22 0.17 -0.02 -0.20 0.12 -0.11 0.19
No. Mp 0.16 0.22 0.27 0.30 -0.41* 0.28* -0.45%* 0.03 0.49%*  -0.63** -0.29* -0.33* -0.65**  -0.55%* -0.61%*
No. Sp -0.17 -0.21 0.16 -0.21 0.11 0.56%* 0.27* 0.13 0.06 -0.06 -0.13 0.01 0.07 -0.03 -0.07
Earl 0.18 -0.05 -0.10 0.44* -0.67** 0.15 -0.87** 0.60** 0.20 -0.05 -0.10 0.25* -0.31* 0.15 -0.27*
UHML 0.30* -0.18 0.48* 0.10 0.38* -0.01 0.24 -0.77** -0.19 -0.49* 0.19 -0.23 0.66* 0.81** 0.69**
ul 0.15 0.50**  -0.09 0.31* 0.10 -0.17 0.05 -0.42%* -0.23 -0.21 0.54** -0.06 0.40* 0.20 0.32*
MI -0.08 0.06 -0.13 -0.02 -0.27* 0.32* -0.42* -0.37* 0.09 0.20 -0.20 -0.40* -0.31* -0.14 -0.83**
Stg -0.33* -0.92%* 0.19 -0.64** 0.69** -0.76** 0.90** -0.71%* 0.16 -0.94%* 0.48*% 0.28* -0.60** 0.82** 0.64**
EL 0.09 -0.88** 0.71% -0.38* 0.18 0.87** 0.19 -0.64** -0.18 -0.82%* 0.42* 0.30* -0.05 -0.53** 0.55**
FQI 0.21 -0.13 0.33* 0.07 0.37* -0.41* 0.45* -0.74%* -0.20 -0.47* 0.75** 0.73** -0.80** 0.49* 0.93**

¢ b UHML ¢ o ys 55 Earl oul; sl sl

* **: Significant at 5% and 1% probability levels, respectively
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Table 5. Eigenvalue, cumulative variance and factor coefficients (after Varimax rotation) for quantitative and qualitative traits of cotton genotypes
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Table 6. Mean of quantitative and qualitative traits of cotton genotypes in cluster analysis groups
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Assessment of genetic variability, heritability and association of plant attributes with
lint yield and fiber quality in advanced lines of cotton (Gossypium hirsutum L.)

Alishah, O.}

ABSTRACT

Alishah, O. 2020. Assessment of genetic variability, heritability and association of plant attributes with lint yield and fiber
quality in advanced lines of cotton (Gossypium hirsutum L.). Iranian Journal of Crop Sciences. 22(4): 350-364. (In

Persian).

Information on genetic variability and heritability of plant attributes and their correlation with lint yield and
fiber quality is important for planning breeding and selection strategies for prediction of genetic gains in cotton
breeding programs. For these purpose, a field experiment was carried out using randomized complete block
design with four replications in 2016 and 2017 at Hashem-Abad cotton research station, Gorgan, Iran.
Variability and heritability and genetic improvement for sixteen quantitative and qualitative traits were evaluated
in 40 cotton genotypes including; 31 recombinant inbred lines (F7) and nine parental genotypes.in. The analyisis
of variance as well as phenotypic, genotypic and environmental variances revealed high variation among cotton
genotypes. Cotton genotpeswere grouped in three distinct classes using cluster analysis. In general, phenotypic
coefficient of variation (PCV) estimates were higher than genotypic coefficients of variation (GCV) for all the
studied attributes, implying the environment effect on the studied traits. The highest PCV and GCV were
estimated for seed cotton yield, sympodial and monopodial branch numbers. High heritability and genetic
improvement was observed in lint percentage (76.7% and 15.2%, respectively), boll number (72.6% and 23.5%,
respectively), boll weight (67.9% and 19.7%, respectively) and sympodial number (56.8% and 79.3%,
respectively), indicating the effect of additive gene action and favorable response of these traits to selection.
Also, the above mentioned traits had significant positive correlation with seed cotton yield and reaffirmed to be
the main cotton yield components. The results indicated that selection for boll number per plant, boll weight, lint
percentage and sympodial branch number per plant are desirable selection indices for indirect selection for lint

yield and fiber quality improvement of cotton at early generations.

Key words: Cotton, Cotton seed yield, Cluster analysis, Fiber quality and Response to selection.
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