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Comparison of seed cotton yield and fiber quality of Iranian and introduced
medium warp cotton (Gossypium hirustum L.) cultivars

Nejatnejad, H.%, Hamidi, A.2, Rahimi, M.M.3, Hosseinifarahi, M.* and
Kelidari, A.°

ABSTRACT

Nejatnejad, H., Hamidi, A., Rahimi, M.M., Hosseinifarahi, M. and Kelidari, A. 2025. Comparison of seed cotton yield and
fiber quality of Iranian and introduced medium warp cotton (Gossypium hirustum L.) cultivars. Iranian Journal of Crop
Sciences. 26(1): 1-20. (In Persian).

Introduction: Improved cultivars of crops are the most important factor in optimizing yield and quality of the
products. Cotton is one of the most important industrial crops and enhancement of seed cotton yield, fiber
quality as well earliness are among the objectives of new cotton cultivars development. Despite of the
improvement and introduction of new cotton cultivars in Iran in recent years, new introducd cotton cultivars
have also been registered, introduced and commercialized in the country. Therefore, the cultivation of new
introduced cotton cultivars that are early maturity, high-yielding with good fiber quality has been included in the
cotton production plan of the Ministry of Jihad-e-Agriculture of Iran. This experiment was carried out to
evaluate and compare the seed cotton yield and its components, fiber quality characteristics as well as earliness
of some new introduced and Iranian upland cotton cultivars.

Materials and Methods: To evaluate and compare the seed cotton yield, fiber quality and earliness of
introduced and Iranian new upland cotton cultivars field experiments were conducted in two consequent growing
seasons 2019-20 and 2020-21 in three provinces Ardabil (Moghan), South Khorasan (Birjand) and Fars (Darab)
using randomized complete block design with four replications. Nine cotton cultivars including six introduced
cultivars; Agnl12, Agnll7, Agnl26, Speria, Tesla and Lodos and three Iranian cotton cultivars; Shayan,
Armaghan and Golestan (control) were evaluated. Seed cotton yield and its components, boll number, boll
weight, and fiber quality characters including fibers fineness, length, uniformity, strength, elongation,
reflectance, yellowness and gin turn out as well as earliness was determined (ays from planting to the opening of
60% of bolls of each plot).

Results: Combined analysis of variance showed that the seed cotton yield and fiber quality were affected by
cultivar, year and location at the 1% probability level. The highest seed cotton yield (4189.9 kg.ha?), fiber
fineness (4.73 micronair) and fiber strength (33.4 g.tex!), earliness (116.5 days) and the lowest yellowness
(7.98) belonged to the cv. Agn117. Seed cotton yield had positive and significant correlation with the number of
bolls (r = 0.91"") and fiber fineness (r = 0.80") and negative and significant correlation with fiber yellowness
(r= -0.87™). Comparison of introduced and Iranian cultivars showed that introduced cultivars had higher mean
seed cotton yield and boll number, and was late maturity as well as more gin turn out than Iranian cultivars.
Cluster and biplot analysis results showed cv. Agn117 as the superior cultivar.

Conclusion: Boll weight and number, earliness, gin turn out and fiber fineness were identified as determinant
traits for improvement of seed cotton yield and fiber quality. These traits can be used for evaluation and selection
of new improved cotton cultivars. Also, based on the results of this experiment the cv. Agn117 can be a suitable
substitute for Iranian cotton cultivars in cotton growing areas in Iran.
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Table 1. Mean comparison of plant traits and fiber quality indices of cotton cultivars in year, location and cultivar treatments

b3l slasles Sty 825
Treatments Ul Sl
SNl O S Ol O S (RD) b
s Ses 0jst O3 oUlesl b Fiber Fiber Fiber Fiber Fiber Fiber Ul s
Jl Seed cotton yield # m)35) G g 3 0558 Sl Boll weigh Fiber fitness length uniformity strength elongation  reflectance  yellowness Gin turn
Year (kg.ha?) Earliness*  No. of boll.plant™ (9) (Micronaire= pg.in®) (mm) (%) (g.tex?) (%) degree (%) (%) out (%)
2’52;:;5?0 3551.7408.0 1003:2.0  14.9:0.3 6.30£0.04  4.8:0.04 208017  830£015 3213026  6.0:0.04 76.9:0.3  8.7:006  43.420.34
2‘(:2.;;(‘;1 3748.9+142.3 110.0£1.7 16.35+0.41 5.92+0.09 4.3+0.01 29.5+0.17 84.6+0.17 32.0+0.26 6.5+0.07 70.6x0.7 9.0+0.14 43.5+0.33
LSDsy, 46.4 0.47 0.24 0.08 0.09 0.28 0.33 0.41 0.14 1.46 0.45 0.58
LSDag 63.6 0.71 0.32 0.11 0.12 0.39 0.46 0.56 0.20 1.99 0.61 0.79
R
Location
Darab olls  2388.1£75.3 111.3+1.0 12.49+0.22 5.6+0.11 4.5+0.04 27.8#0.13  82.0+0.19  29.4+0.25 6.5£0.06 73.6+0.45 9.1+0.1 40.1+0.27
Moghan  ow.  4558.91+58.7 110.0+0.83 17.65+0.23 6.5+0.03 4.6%0.05 31.1+0.13  84.9+0.12  34.2+0.18 6.0£0.07 71.3+0.5 8.5+0.15  44.0+0.33
Birjand . 4003.9£151.6 107.2+0.74 16.74+0.55 6.3+0.06 4.6x0.05 30.1+0.14 84.5+0.15 32.5+0.17 6.2+0.07 76.3+£1.05 9.0+0.14 46.2+0.24
LSDso, 56.9 0.80 0.29 0.10 0.11 0.35 0.41 0.50 0.17 1.78 0.55 0.71
LSD1g, 77.9 1.09 0.40 0.13 0.15 0.47 0.56 0.69 0.24 2.44 0.75 0.97
4 VG)'
Cotton cultivars
Agnl12 3796.7+197.8 109.4+1.0 16.71+0.49 5.7£0.19 4.60.08 29.4+0.31  84.6x0.36  32.6+0.34 6.3+0.13 71.1+2.84 8.9+0.21  45.8+0.57
Agnl17 4189.9+259.8 116.5+2.0 17.29+0.59 6.0+0.15 4.740.1 20.8#0.36  83.9+0.35  33.4+0.54 6.1+0.15 74.6+1.11 7.940.23  44.0+0.58
Agnl126 3744.3+288.2 116.0 £1.3 15.38+0.78 6.2+0.12 4.7+0.08 29.6+0.35 83.9+0.39 32.1+0.76 6.3+0.17  74.2+0.79 9.0+0.17 43.9+0.53
Lodos 3337.5+£231.7 106.5+1.1 14.42+0.63 6.2+0.12 4.5+0.07 29.2+0.32 83.8+0.39 31.5+0.55 6.2+0.08  75.1+0.96 9.1+0.13 44.8+0.44
Speria 3657.1+261.1 108.5+0.95 15.25+0.63 6.2+0.19 4.5+0.06 29.7+0.33 83.6+0.49 31.2+0.53 6.3+0.15 75.2+0.9 9.0+0.17 41.3+0.48
Tesla 3686.9+229.6 113.8+0.62 16.21+0.59 5.8+0.14 4.5+0.07 29.4+0.31  84.0+0.28  32.3+0.38 6.3+t0.1  73.6+0.92 8.7£0.29  43.4+0.7
Shayan 3631.8+293.5 99.9+0.65 16.08+1.15 6.2+0.14 4.740.1 29.3+0.44  83.4+0.37  31.0+0.58 6.2£¢0.1  72.9%1.1 9.140.22  44.3+0.8
Armaghan 3630.2+310.1 105.7+0.85 15.17+0.88 6.3+0.13 4.5+0.08 30.4+0.35  83.8+0.4 31.6+0.32 6.1+0.11  73.6+0.89 8.5+0.25  42.3+0.86
Golestan 3178.0+233.1 109.2+1.8 14.13+0.95 6.3+0.12 4.4+0.04 30.2+0.43 83.3+0.33 32.7+0.62 6.2+0.13  73.5+1.0 9.6+0.24 41.2+0.76
LSDso, 74.6 14 0.58 0.16 0.16 0.69 0.65 0.97 0.33 3.39 0.60 0.90
LSD1g, 98.1 2.0 0.76 0.21 0.21 0.91 0.86 1.27 0.43 4.46 0.79 1.18
*Days from planting to the opening of 60% of bolls of each plot S5 a laoj g Ao ys Br KaiSa bl ooy 3 e
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Table 2. Mean comparison of yield, yield components and fiber quality indices of cotton cultivars in interaction

of year and location treatments

I 558 09 Sl dsb
o J Seed cotton yield #2385 Gy 53 058 Sl Boll weigh  Fiber length
Location Year (kg.hat) Earliness*  No. of boll.plant! (9) (mm)
oyl 2019-2020  yraA-yraas 2906.4+67.3 112.3+1.47  13.1+0.18 6.4£0.09 27.7£0.16
Darab 2020-2021  yvaa-yf..  1869.7+£55.9 110.2£1.54 11.8+0.38 4.8+0.08 27.9+0.21
Olxa 2019-2020  yraAa-yreaq 4838.3+59.0 109.9£1.32  18.8+0.22 6.4+£0.04  31.4+0.16
Moghan  2020-2021  yraa-\f..  4279.5+77.9 110.1+£1.02  16.4+0.3 6.5£0.05  30.7£0.17
L 2019-2020  yraa-yraad 2910.3+96.1 104.840.85 12.7+0.31 6.3+0.07  30.4+0.12
Birjand 2020-2021  yyqa-y¥..  5097.4+125.2 109.6£1.09  20.7+£0.45 6.3+0.09  29.9+0.24
LSDs% 80.5 0.41 0.14 0.49
LSD1% 110.2 0.56 0.19 0.67

*Days from planting to the opening of 60% of bolls of each plot

S s sl g Ay e KaiSa b cslS ooy 3l %

o555l Gl SESan 1 55 4y 251 U AS (sla et L (5 Kibe aglin =Y ol
Table 3. Mean comparison of fiber quality indices of cotton cultivars in interaction of year and cultivar treatments

Jle 4 ) R PNCSE Sl pas
Year Cotton cultivars  Fiber strength (g.tex*)  Fiber elongation (%)

Agnl12 32.7+0.53 6.2+0.1

Agnl117 33.5+0.76 5.7+0.08

Agn126 32.1+1.1 5.940.13

Lodos 31.6+0.78 6.1+0.06

20152000 Speria 31.240.79 5.9+0.1
Tesla 32.3+0.5 6.1+0.13

Shayan 30.9+0.8 6.0+0.09

Armaghan 31.6+0.48 5.840.1

Golestan 32.8+0.9 5.840.15

Agni112 32.4+0.45 6.320.24

Agnll7 33.3+0.79 6.6+0.2

Agn126 32.0+1.1 6.7+0.27

AN EL Lodqs 31.5+0.81 6.3+0.15
2020-2021 Speria 31.3+0.74 6.6+0.26
Tesla 32.440.58 6.4+0.15

Shayan 31.1+0.87 6.3+0.17

Armaghan 31.6+0.45 6.5+0.14

Golestan 32.5+0.89 6.5+0.15

LSDs 1.37 0.46
LSD1% 1.80 0.60
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Table 4. Mean comparison of fiber quality indices of cotton cultivars in interaction of location and cultivar treatments

Location O
gl)\: Olas L,
Darab Moghan Birjand
U,
Sl s Sl ®" 0" Ul 6,5
&y bl Fiber b SUl s Ul s Fiber Sl s Ul s Fiber Ul s
Cotton elongation  Fiberyyellowness  Gin turn Fiber elongation  yellowness  Gin turn out Fiber elongation  yellowness  Gin turn out
cultivars (%) (%) out (%) (%) (%) (%) (%) (%) (%)
Agnl12 6.5+2.03 8.7+2.11 42.4+3.53 5.8+2.2 8.3x2.71 48.2+2.57 6.4+2.22 9.6x3.07 46.8+2.94
Agnl17 5.9+1.23 8.0+£3.15 40.7x2.44 6.2+2.79 7.4+3.03 45.7+3.29 6.3+2.49 8.5+£2.55 45.5+4.43
Agnl26 6.9+2.22 9.4+2.46 40.9+2.46 5.9+2.76 8.8+2.69 44.2+3.35 6.1+2.14 8.9+2.46 46.6+3
Lodos 6.4+1.24 9.3+2.00 42.3+3.06 6.0£1.05 9.0+2.32 45.2+3.17 6.2+2.2 9.0£2.43 46.7+£2.81
Speria 6.7+£2.34 9.5+2.14 39.1+£3.02 5.9+2.04 8.5+2.38 41.1+3.7 6.2+2.62 8.8+2.69 43.5+3.49
Tesla 6.5+1.71 9.1+2.73 42.1+2.16 5.9+1.84 7.9+2.41 40.1+2.53 6.3+2.04 9.1+4.05 47.9+2.8
Shayan 6.4+1.85 9.4+2.05 39.2£3.49 6.1+1.83 8.6+£3.58 46.3£3.19 6.1+2.23 9.4+2.29 47.5£2.77
Armaghan 6.2+1.37 8.9+2.23 37.5%2.1 6.1+2.31 7.9+2.85 42.2+4.44 6.1+2.28 8.8+3.67 47.0£2.14
Golestan 6.6+1.96 9.5+2.27 36.5+2.64 5.7+£1.86 10.2+£3.27 43.0£2.3 6.2+2.16 9.0£3.17 44.1+4.46
LSDs% 0.56 1.04 1.56 LSDs% 0.56 1.04 1.56 LSDs%  0.56 1.04 1.56
LSD19% 0.74 1.37 2.05 LSD19% 0.74 1.37 2.05 LSD19% 0.74 1.37 2.05
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Table 5. Mean comparison of yield, yield components and earliness of cotton cultivars in interaction of yearxlocationxcultivar treatments
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2019-2020 yvaA-1rad 2020-2021 1raa-\f:-
o3 Sas ST a3 Sas ST
R o ol Seed cotton yield Yy Gy 53 0558 Sl Boll weigh Seed cotton yield # e y33) G 530558 Slda Boll weigh
Location  Cotton cultivars (kg.ha'h) Earliness*  No. of boll.plant (@) (Kg/ha) Earliness*  No. of boll.plant? (9)
Agnl12 3278.3+48.8 113.240.25  14.5+0.29 6.0£0.12 2271.8+29.4 114.740.85  14.7+0.48 3.9+0.18
Agnl117 3245.5+36.3 127.5+0.29  14.2+0.25 6.4+0.1 2237.5+42.5 127.740.48  14.5+0.29 4.5+0.17
Agnl126 3160.5+33.7 119.5+0.29  12.5+0.29 6.8+0.05 2180.2+66.9 118.7+0.25  12.2+0.25 5.0£0.04
s Lodos 2544.7+72.1 113.740.48  13.5+0.29 6.6+0.13 1317.7+46.7 113.040.41 8.740.25 5.240.04
Dé:ab Speria 3552.7+94.0 104.540.29  13.5+0.65 7.5+0.07 1678.1+53.5 104.240.25  12.0+0.41 4.610.11
Tesla 2681.9+27.7 114540.29  13.0+0.41 6.0+0.03 2087.5+48.8 108.0+¢1.15  14.5+0.29 4.440.19
Shayan 2725.2+38.6 96.0+0.41  12.2+0.25 6.3+0.07 1608.3+34.6 95.740.25  10.0+0.41 4.940.12
Armaghan 2601.1+83.9 105.740.48  12.74+0.48 6.3+0.03 1632.0+55.8 108.5+0.87 9.740.25 5.240.06
Golestan 2368.0+55.8 116.540.65  11.740.25 5.6+0.08 1814.5+82.7 101.741.18  10.2+0.25 5.5+0
Agnl12 3257.0+46.0 105.240.25  15.0+0.41 5.7£0.07 4408.7+45.2 115.540.5 19.5+0.65 5.6+0.22
Agnl117 3656.5+51.9 101.240.25  15.0+0.41 6.0£0.1 5816.2+27.4 119.740.25  21.0+0.41 6.3+0.07
Agnl126 2564.2+34.0 105.0+0 12.5+0.29 6.3+0.08 6258.7+36.0 111.0£0.58  22.2+0.25 6.3+0.16
. Lodos 3851.7+29.9 102.0+0 14.2+0.25 6.8+£0.12 3653.7+46.4 108.0+0 15.7£0.25 5.9+0.23
Bvi:j?aﬁd Speria 2598.5+30.2 103.0+0 12.2+0.25 5.840.12 5466.2+75.5 113.0£0.58  19.7+0.25 6.7+0.02
Tesla 3216.5+40.7 114.5+0.5 13.5+0.29 6.0+£0.14 5047.5+136.1 113.5+0.87  20.2+0.63 6.0+0.03
Shayan 2473.5+51.6 100.0+0 1.01+0.41 6.6+0.09 4970.0+66.9 100.740.48  25.0+1.29 6.5+0.3
Armaghan 2399.0+43.7 112.540.5 11.240.25 6.5+0.12 5481.2+26.3 105.540.29  20.5+0.96 7.0£0.27
Golestan 2176.2+34.3 100.0+0 9.740.25 6.7+0.08 4774.5+42.6 99.5+0.65  22.7+0.48 6.34+0.1
Agnl12 5031.7+124.2 103.74£0.5 19.2+1.11 6.5+0.08 4532.5+46.2 104.240.5 17.240.25 6.5+0.08
Agnl17 5221.3+41.1 109.240.96  20.2+0.25 6.4+0.12 4962.5+20.9 110.5+0.58  18.7+0.25 6.5+0.07
Agnl126 4684.7+114.7 122.2415 18.2+0.25 6.3+0.08 3617.5+29.5 122.740.96  14.5+0.29 6.4+0.07
" Lodos 4727.1+83.6 101.5+0.58  18.5+0.29 6.3+0.06 3930.0+23.8 100.7£0.96  15.7+0.25 6.4+0.09
Moughan Speria 4584.8+30.1 113.240.96  18.0+0.41 6.3+0.13 4062.5+57.7 11.03£0.82 16.0+0.41 6.4+0.13
Tesla 4745.1+£11.0 116.24¢0.96  19.0+0.41 6.2+0.04 4343.2+78.3 116.2+¢0.96  17.0+0.41 6.3+0.18
Shayan 5126.8+22.7 103.5+0.58  20+0.41 6.5+0.13 4887.5+19.7 103.5+0.58  18.2+0.25 6.7+0.09
Armaghan 5243.0£45.1 100.7+0.96 19.5+0.29 6.5+0.1 4425.0+47.7 101.2+0.5 17.240.48 6.5+0.11
Golestan 4179.7£32.4 118.740.96  17.0+0.41 6.5+0.11 3755.0+136.2 119.0+¢0.82  13.2+0.25 7.1+0.13
LSDsw% 182.8 1.23 1.42 0.39 182.8 1.23 1.42 0.39
LSD1% 240.3 221 1.87 0.51 240.3 2.21 1.87 0.51
*Days from planting to the opening of 60% of bolls of each plot S8 slhejgs Ay 70 S b Csls ooy 3 a%
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Table 6. Orthogonal mean comparison of yield, yield components, earliness and fiber quality indices of Iranian and introduced cotton cultivars

SU )
Sis 3 Slas Ul b U g Ul S U oSz OUl jas Ul Sas s ()
4y oo Seed cotton o) 058 (8 53,5) Fiber Fiber Fiber Fiber Fiber Fiber Ol
s 5 5 g5
Cotton yield #3393 G g 3 0558 Sl Boll weigh Fiber fitness length uniformity strength elongation Reflectance yellowness Ginturn
cultivars (kg.ha't) Earliness*  No of boll.plant? (9) (Micronaire; pg.in™) (mm) (%) (g.tex™h) (%) Degree (%) (%) out (%)
1=
o 3735.4 111.8 15.8 6.0 4.6 29.5 84.0 32.2 6.2 74.0 8.8 43.8
Introduced
i1
o 3480.0 104.9 15.1 6.3 4.5 30.0 83.5 318 6.2 73.3 9.1 42.6

Iranian
P35 lae
(ke i)
e 2 255.3** 6.2** 0.75** -0.26* 0.04™ -0.43™ 0.47m 0.42" 0.08™ 0.65™ -0.31* 1.25%*
Orthogonal
comparison

*Days from planting to the opening of 60% of bolls of each S a slejse Aoy 70 S b slS Ol 5 a%

plot
ns, *, **: Not significant and significant at 5% and 1% probability level, respectively Ao y3 &S5 5 gy Jlos gl 53 s g 5 5 e b o 4 1 5 2 NS
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Table 7. Factor analysis for traits and fiber quality indices of cotton cultivars based on Varimax rotation

e pss el s bl el il
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Boll weigh s 0js  -0.790  0.352 0.398 -0.056
Fiber fitness (Micronaire) (5 K) OoUl il b 0.697  0.031 0.598 -0.228
Fiber length SUlds  -0.362 0718 -0.322 -0.253
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Fiber strength Ol plSomd 0510 0.355  -0.585 -0.039
Fiber elongation Ol s 0.104 -0.649 -0.012 0.494
Fiber Reflectance degree ol Saes,s  -0.358  0.442 0.316 0.740
Fiber yellowness Ul 655 -0.727 -0.628 -0.129 -0.100
Gin turn out oWl LS 0.722  -0.456 0.128 -0.067
Eigen values 053 ol 5359  2.392 1.376 1.161
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