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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 5
Code of genotypes Cotton genotypes 4y gbcs ) Code of genotypes  Cotton genotypes  a: 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 Barbadensel555
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
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8 .8 =& .2 .3 s ¢ 3% 138 € ,3 ¥E 5 32 .5 33}

Ao 33 33 Kg 35 138 9& 9 E 1§ 35\ B ii“% 7%8 Jge i.% 15, 12

Traits 2E 2E 28 %H2 4° P Y8 12 32 32 32z 1% 33 22 SE Zz

=) 2 93 A BAle] NS 2 = N5 5 © = B 3 2 e g H 2 \;],—

‘D ] s = °z 2 2 a2 =g = 2 5 E S I3 o s

= = = =] o < ) S w 5] ] k=) = 5 =3
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s 3 - g B3 = &

statistics oleT n iT i iy

Mean oSoke 62.0 92.9 39.6 5.2 16.2 24422 90.8 1.48 174 87.2 30.5 86.5 4.7 31.0 6.8 49605.2
Range aals 443 46.4 145 271 151 1264.0 48.45 2.2 6.9 33.82 5.84 2.55 1.27 7.77 0.8 17064
CcVv G - 9.2 8.7 4.7 8.2 13.8 17.9 9.9 33.8 57.1 5.8 5.6 2.0 7.3 6.0 3.2 11.0
Standard deviation Slre ol il 11.4 9.3 351 0.63 2.22 298.7 8.55 0.41 9.9 6.61 1.19 0.61 0.25 1.38 0.14 3872.9

Phenotypic variance (%) sy 1552 1329 146 061 654 3706647.7 141.7 243 1387 55.1 3.6 3.2 0.1 3.8 0.0 363424885
Genotypic variance (3) ol 1227 669 112 042 475 775215 60.5 115 789 29.7 0.7 0.1 0.0 0.3 0.0 63037825

Environmental variance (.3)  Jae bys  32.5 66.0 3.4 020 179  3629126.2 81.2 1.28 59.6 25.4 2.9 3.0 0.1 3.5 0.0 30038706.0
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Table 3. Coefficient of variation, heritability and genetic gain for quantitative and qualitative traits of cotton genotypes
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pEie 28 % w§ 3E 33 d3 5z ig 1g € a2 4z 2 df i Qjé
Traits 22 9T 225 22 g 2 35 38 a5 28 >3 As Y B S >
3 = a E 38 99 4 © > D = ~Am 12 3= S N ~2 5, € 2
75 2O )2 = E S "?) S ;‘: I 5 7‘3; ) E=] 3. 0 N e 3 & 3,) S \%: =
] ) 3 = z £ 2 29 35 5 2 5 E S g o s
= = - =3 IS} < - o =) w 5} o (=} s 5 3
2 ) 8 5 S z 2 =2 £ 5 ]
S 2 3 o o b} S = = i g
L 3 & 3 3 8 i - =
Parameter N w L
PCV  gssmes,s 201 124 96 141 158 788 131 1257  67.7 8.5 6.2 21 7.8 63 31 122
GCV Ssiss5 e 17.9 8.8 8.5 11.6 135 114 8.6 86.4 51.0 6.2 2.7 0.4 3.2 1.7 0.7 5.1
ECV  howpssoy o 9.2 8.7 4.7 8.0 8.2 77.9 9.9 91.2 44.3 5.8 5.6 2.0 7.1 6.1 3.0 11.0
h2s o3 (S pdy Sy 69.1 50.4 76.7 67.9 72.6 2.1 47.7 47.3 56.8 53.9 19.2 3.9 16.5 6.9 5.9 174
GA S5 b i doys 2.8 12.9 15.2 19.7 23.5 3.4 115 88.0 79.3 9.4 25 0.2 2.7 0.9 0.4 4.3

ay Sl 55 03 S 5 oS Db (b ) (o 55 5 (s (SYL) (o5 98 Sen sl 8 —F U
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 Mi 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**
FQlI 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**

oW b :UHML ¢ o355 Bl b1 4 s sl

*, **: Significant at 5% and 1% probability levels, respectively

yo1

NO.SP ¢l 5, s slaws NO.MP 655 plis 1 PH ¢ 25 5 Slae Y1d o 46 5lax : NO.B o556 055 BW c Ul LS :LP cals 055 SW ¢ U1 055 LW
Ol i e s FQI Ul e  EL (Ul plSowal 1SHG ¢35 Sen M 55U 21 252U

** *
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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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