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Table 1. Characteristics of cotton cultivars studied

A pledil VY ases Statgraphics

andllas 390 ay Slapd, Slasie —) Jgda

o led w8 el Sy 080 €5 Cpogas
number Genotype name Maturity Species Characteristic
1 5 'MSO. OURD S G.barbadense
Dr omomi Very delayed maturity
¥\ 1S
2 ) 55 ouRs G.barbadense
Giza 31 Delayed maturity
3 o9 o G.hirsutum
Varmin Average maturity
LM‘ h\o) .-
4 &> o G.hirsutum
Sahel Average maturity
5 - oEEE G.hirsutum T RS
Kashmar Average maturity New zero type
6 o o G.hirsutum
Bakhtegan average maturity
VE ogeys Lo
7 S o G.barbadense
Thermus 14 Average maturity
8 Golestan b5 %% G.hirsutum
Early maturity
9 - o2 . G.hirsutum d ‘“'A'.)
Latif Early maturity New cultivar
10 M”’ %55 . G.hirsutum RIT SO el
Khorshid Early maturity New zero type
‘ : .
11 e %% . G. hirsutum
Khordad Early maturity
b 1515 o)
12 = 395 = . G.hirsutum ‘5 »S°
Sepid Rather an early maturity Having Akra leaf
FYY Loy L
13 » %95 = . G. hirsutum
Irma 323 Rather an early maturity
15! b 3 Sasm 1,518
14 Sl %83 = G.hirsutum (Beoe T L5155

Superakra

Rather an early maturity

Akra leaf (deep)
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Table 7. Tolerance indices for cultivars at two levels of salinity of 8 and 16 ds.m™

Fo oy s VP (5580
Salinity 16 ds.m™

o g et A 59
Salinity 8 ds.m™

Cultivars o)
STI SSI
Varmin oeelys 1.10 2.92
Thﬁrflus V¥ ses 138 -5.42
Kashmar elS 0.14 348
Golestan Loy 0.66 2.17
Bakhtegan gjiet .72 -147
Khordad ol > 0.90 -0.02
Khorshid S yg> 0.69  -2.53
Dr omomi 50 0.71 1.07
Latif o) 097  0.30
sahel Jolo 0.73  -1.59
Sepid R 076  -1.82
Superakara 1,571 33 g 1.16 1.11
Giza 155 1.70  -0.69
Irma Lol 1.07  0.47

Ys

0.1
0.22
0.03
0.09
0.22
0.14
0.15
0.11
0.14
0.14
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Table 9. Principal components for Ys and Yp and
STI and SSI indices in cotton cultivars
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Yp -0.55 0.29
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Table 11. Discriminant function analysis using Wilks' Lambda for cotton under salt stress for Figure 1
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Figure 1. Biplot graph of cotton cultivars at salinity level 8 ds.m™ based on tolerance (STI) and susceptible

(SSI) indices, the first and second principal component
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Figure 2. Dendrogram of cotton cultivars studied at salinity level 8 ds.m™ based on tolerance (STI) and
susceptible (SSI) indices, Ys and Yp using WARD method
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Table 13. Principal compoenets for Ys and Yp and
STI and SSI indices in cotton cultivars
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Index
Yp -0.50 0.48
Ys -0.58 -0.24
STI -0.58 0.19
SSI 0.26 0.81
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Table 14. Clustering cultivars based on
Fernandez classification, along with name of
group, Ys and Yp
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Table 15. Discriminant function analysis using

Wilks' Lambda for cotton under salt stress for Figure
1
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percentage, Ys and Yp indices in cotton cultivars
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Figure 3. Biplot graph of cotton cultivars and tolerance (STI) and susceptible (SSI) indices based on the first
and second principal component at salinity level of 16ds.m™
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Abstract

Salinity is one of the most important factors limiting agricultural production. Cotton, as an oil-
fiber plant, is one of the most important industrial plants and is sensitive to salinity, especially at
germination and seedling stages. Therefore, in this study, 14 allotetraploid varieties of commercial
and local cotton were selected. The study was carried out as factorial with a completely randomized
design and three three replications, using the sandwich method. Germination tests were performed
at three salinity levels of 0, 8 and 16 ds.m™. Afterwards, root and shoot length, fresh and dry weight
of root and shoot, germination percentage, allometric coefficient, seedling water percentage and
seed vigor index were measured and stress tolerance indices were calculated based on yield
(seedling dry weight) in stress and non-stress conditions. Given these indices, all cultivars were
aalyzed at two levels of 8 and 16ds.m™, using principal component analysis and biplot diagrams
were drawn. Finally, the dendrogram classification of genotypes was plotted based on STI indices
(stress tolerance index), SSI (stress susceptibility index), and the performance (dry weight plantlet)
in stress and non-stress conditions. The result of variance analysis for genotype, salinity and
salinityxgenotype demonstrated that dry weight root, dry weight shoot, fresh weight root, stem
length, vigor index seedling, allometric coefficient, dry weight seedling, and length seedling were
significant in p-value 0.01, and fresh weight shoot, length root were significant in p-value 0.05.
Clustering and the biplot of the genotypes based on STI and SSI indices at salinity levels of 8 and
16 ds.m™ indicated that the Sepid and Giza genotypes were tolerant and that the Kashmar
genotype was sensitive to salt levels at germination stage.

Keywords: Biplot, Cotton, Germination, Salt, Principal components

Highlights:

1. The reaction of the cotton cultivars studied was different to levels of salinity stress.

2. An increase in salt stress caused a significant reduction in the germination characteristics of
cultivars of cotton studied.

3. Bi-plot analysis and clustering based on STI and SSI indices turned out to be a suitable
method for clustering cotton cultivars.
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