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Table 1. Mean squares of biochemical and morphophysiological characteristics of wheat cultivars under

salinity stress

= 3 8 ERR S L5 NS £ s & . =
e As 3 R 3 S S % 342 5 % 3 - x
I T 13 1z "3z JE. 1EF JE 3: RS 4z ge 2] 19
Source of  (ul; Y S X E3 b Y j =y AE®E & €8 % = 4 3 g S % o 7 S E =2 3 <
variation df &) = ij’o h g vz Y X b 3 5 L 53 § 2 [ 7 £ v a 3 X ) A
O o O] LNO) n & S O
écl)ths) 11 0193°  9514.16™  0.26*  0.126°  3.02°° 0206  0.064*  27.04*  541*  1707** 0155  00022*  0.136°  0.00225°*
ultivar
(:)Ié)ti“ 3 0.912** 102977.68** 20.654** 2.176% 68.79%* 9.865* 2.150% 779.20% 538.55** 0.526™* 3.760** 0.0019* 0.650** 0.00005 "
alinity
CxS 33 0.034"s 2832.01 " 0.045% 0.019 s 1.04 M 0.046% 0.010%# 12.19%* 5.77% 0.706%* 0.0140 0.0009* 0.020 s 0.00076 **
EUa>' 96 0.090 10543.30 0.012 0.025 0.96 0.013 0.002 0.65 0.724 0.018 0.0477 0.00002 0.064 0.00002
rror
(32,3) Sl i 2 22 18 10 18 23 11 11 17 24 19 19 23 21 20

CV (%)

a9 0 Jlisl s ol pxe g o pre e oS Sy s g % NS
ns,* and **: Not significant and significant at 5% and 1% probability levels, respectively
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Table 2. Simple correlation coefficients between biochemical and morphophysiological characteristics of wheat cultivars under salinity stress conditions

& 8 » \\_,3‘ -
s 4.8 3 8 LE  2s s £ g E
_ig: 3 S8 3w 3% —%E SIS 1£8 35 %% 2 E N v b 3 x
3,90 Slao 9 s 1 E 8 } 3 te 5 S B y E5 3 2 2 o 4 2 X 2 g Da R
Y 5 R S5 ”n 8 Y 18 = = 5 E© 9 B 13 3 5 x 2 0 ) A<
s i) = —% n 5 v = ) A g L E s g 2 P! 9 2 v & j \]
Studied © ° E LR »o @ i S 4 E|
traits
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 1
2 0.476 ns 1
3 -0.274 ns 0.096 ns 1
4 -0.449 ns -0.214 ns 0.009 ns 1
5 0.424 ns 0.330 ns -0.434 ns 0.021 ns 1
6 0.136 ns 0.026 ns 0.072 ns 0.155 ns 0.358 ns 1
7 0.128 ns 0.023 ns 0.074 ns 0.158 ns 0.364 ns 0.999 ** 1
-0.400 ns -0.278 ns -0.223 ns 0.272 ns 0.326 ns 0.641 * 0.649 * 1
9 0.326 ns -0.189 ns -0.115ns -0.074 ns 0.232 ns -0.097 ns -0.096 ns -0.364 ns 1
10 -0.584 * 0.141 ns 0.416 ns 0.265 ns -0.496 ns -0.432 ns -0.429 ns -0.200 ns -0.139 ns 1
11 0.137 ns -0.257 ns 0.036 ns 0.283 ns -0.034 ns -0.389 ns -0.389 ns -0.359 ns 0.519 ns 0.074 ns 1
12 0.519 ns -0.080 ns 0.643 ns -0.557 ns 0.429 ns 0.201 ns 0.199 ns 0.137 ns 0.163 ns -0.797 ** -0.289 ns 1
13 -0.103 ns 0.115ns 0.145 ns 0.303 ns 0.427 ns -0.034 ns -0.019 ns -0.027 ns 0.070 ns 0.069 ns 0.041 ns -0.139ns 1
14 0.316 ns -0.221 ns -0.309 ns -0.122 ns 0.046 ns -0.223 ns -0.231 ns -0.193 ns 0.237 ns -0.091 ns 0.521 ns 0.225ns  -0.156 ns 1

Qo0 S gt Jleiol a0 o g gl S u oS i w5 % NS
ns,* and **: Not significant and significant at 5% and 1% probability levels, respectively
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Table 3. Factor analysis for biochemical and morphophysiological traits in non-stressed conditions

Studied traits on oy Sl Jl e e el ppm kil pler ol ey il Sl ol
Factor 1 Factor2  Factor3  Factor 4 Factor5  Communality
APX STy ol sSul 0.358 0.427 0.258 0.244 0.604 0.803
GPX ST slisls -0.079 0.304 0.690 0.145 -0.482 0.830
APX By -0.025 -0.053 0.075 0.103 0.951 0.925
Proline Oeds 0.567 -0.409 -0.565 0.021 -0.178 0.841
Carbohydrates Ol ,S -0.683 0.301 0.283 -0.140 -0.262 0.726
Radicle length araiy, Job 0.466 -0.240 0.665 -0.447 0.215 0.964
Shoot length azaile Jsb 0.435 0.068 0.082 -0.820 0.078 0.881
Germination percentage Syaly> ao s 0.960 0.089 0.040 -0.168 0.006 0.961
Germination rate Syalez e 0.960 0.076 0.046 -0.172 -0.002 0.959
Number of Radicle azaiy ol -0.130 0.878 0.220 0.182 0.147 0.892
K-leaf I JUPURW -0.015 0.887 0.110 -0.181 -0.296 0.921
Na-leaf S ey -0.461 -0.596 0.285 0.139 -0.308 0.764
Stomatal conductance Slaje, Culae -0.072 0.093 0.879 -0.041 0.166 0.816
Chlorophyll Db IS lsimme 0.074 0.005 0.011 0.913 0.262 0.908
Eigen Value o519 polie 3.85 3.13 2.29 1.79 1.12 -
Variance (%) o il oy 27.53 22.37 16.38 12.79 8.06 -
Cumulative Variance 5 27.53 49.90 66.28 79.07 78.13 -

oS il ly o yo

gozs Yo 5l SO il s b ol a5 Cul
.(KOCh, 1996) dw.:l.’ jﬁ ) u‘)M}J;
Lolys 5 yph 25 pae Lulyl jo G (pl o
St 006 mSoslul Glaw 25T o (608 i
Slas g fiiee 5l olid a5 wid csalin b e

4

ol ysap:,S 5l gan Sl 0als ()15 (rizren

Ry pf SpiE (Sl Sl das el
diged Slp wighige S7hwgts lag; I )l ez
Sop g Sz sleaxlyn) eaiSsS slap; Gl
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Table 4. Factor analysis for biochemical and morphophysiological traits in salt stress conditions

Studied traits eon el Jidele ekl pee il pler bl pmn bl S1aal ol
Factor 1 Factor 2 Factor 3 Factor 4 Factor5 Communality

APX STy bS] -0.216 -0.340 0.601 -0.072 -0.187 0.565

GPX STy sl slS -0.053 0.097 0.004 -0.005 0.845 0.727

APX LS 0.178 -0.894 -0.002 0.250 -0.176 0.924

Proline Sdan -0.252 0.158 0.869 -0.157 0.092 0.878

Carbohydrates O g ,S -0.489 0.684 -0.174 -0.199 0.072 0.783

Radicle length axady, Jsb 0.023 -0.085 0.776 0.140 0.088 0.638

Shoot length azdile Jsb 0.576 -0.263 -0.414 -0.554 0.100 0.890
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Figure 1. Dendrogram of grouping of wheat cultivars based on biochemical and morphophysiological
characteristics under non-stress (up) and salinity stress (down) conditions
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Abstract

To study the effect of salinity stress on biochemical and morphophysiological characteristics of
some wheat cultivars in seedling stage, a factorial experiment was conducted in a randomized
complete block design with three replications at the Research Laboratory, Agriculture Faculty,
University of Zabol in 2016. The experimental treatments were salt stress at 4 levels (control, 100,
200, 300 mM NaCl) and 11 Bread Wheat cultivars and one cultivar Durum Wheat. The cultivars were
significant (P<0.01) for all studied traits except for stomatal conductance. Simple correlation
coefficients between traits showed that There was a positive and significant correlation between
germination percentage and germination rate and a negative significant correlation between catalase
activity and carbohydrate content in salinity stress conditions. Factor analysis based on principal
component analysis and Varimax rotation in non-stress and in salinity conditions (average tensions),
Factor analysis was identified five factors for normal and five factors for severe stress conditions that
at overall were explained 87.13 and 83.11 % of total variation, respectively. The results of factor
analysis showed that stress tolerance component including proline content, ascorbate peroxidase
activity, glutathione peroxidase activity, length and number of rootlet were selected for selection of
suitable cultivars for salinity stress conditions. The cultivars were classified into two groups using
cluster analysis in both conditions of non-stress and salinity stress. According to the results, it could be
exploited from genetic diversity in breeding programs, using genotypes of the first and second group
in hybridization because of their maximum difference.
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