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ABSTRACT

This study aimed to evaluate the response of wheat cultivars to salt stress on some physiological and
biochemical characteristics to further understand the mechanisms of resistance to salinity and also to access
the tolerance of genetic resources. a factorial experiment was conducted on five wheat cultivars And, two
salinity levels (control and 16 dS m) based on randomized complete blocks design with three replications.
The results showed that salt stress significantly reduced (50%) in shoot and root weight, the concentration
of K+ and K*/Na* ratio in different wheat cultivars. The sodium content of the plant increased in high
salinity So that there was a negative and significant correlation between shoot dry matter and sodium ion
concentration (-0/886) in the shoot. Besides, tolerant cultivars showed higher yield under salinity stress
compared to sensitive cultivars with a high K+/Na+ ratio in shoot and root. If so, the K*/Na* ratio showed
a significant positive correlation (0.798) with the cultivar’s shoot dry matter.In addition tolerant cultivars
including Shole and Arvand salt-sensitive cultivars transferred less sodium to their higher tissues and
sensitive cultivars Atrak and Golestan had higher sodium content in their tissues. Shoot’ K+ ion
concentration was positively correlated (0.842) with shoot dry matter. The observed negative correlation
between sodium concentration and the chlorophyll content (-0.927) indicated that plant metabolism had
been adversely affected by salinity stress. Tolerant cultivars had higher levels of proline in their tissues as
compared to sensitive cultivars. Therefore, it can be concluded that tolerant cultivars had higher yield under
salinity stress by maintaining osmotic adjustment, including maintaining potassium/sodium ratio and
proline as well as by maintaining their photosynthetic pigments.
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Table 1 Results of Analysis of Variance Effects of Salinity and Different Wheat Cultivars and Their Interaction on Physiological and Biochemical Properties of Different Wheat Cultivars.

SOV df Root Shoot K Root K Na Na K/Na K/Na Chloro Chloro Carote Proline
Dry Matter Dry Shoot Root Shoot Root Shoot phyll a phyll b noid
Matter
Rep:'igi 2 6/34%* 82163 6/34ns 82163 1/01* 0f 822 0/05ns 0/10ns 0/06ns 0/05ns 0/01ns 0/01ns
Salinit 1 262/91 318/9 262/91 318/9 48/84* 185/4 25/62* 13/09* 115/76
y *% 5** *%k 5** * 7** 2/09** 3/69** * * 1/08** **x
Cultiva 4 301/49 434/8 301/49 434/8 30/51* 56/22
) — o — o N — 1/94%* 2/27** 9/27** 5/76** 1/48* 2/45%*
sal u?t 4 1/17** 1/80* 1/17** 1/80* 1/24** 1/21* 0/02** 0/02** 0/31* 0/51* 0/31** 0/56**
Error 18 0.31 127 /31 127 21 134 /04 104 /09 /14 /06 /133
CV% 2/14 1/56 1/75 1/25 2/36 2/44 3/70 2/90 2/15 2/67 1/20 5/29

n.s,*** no significant,significant in 1 and 5 probability level, respectively
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Table 2 Comparison of the mean of different wheat cultivars on physiological and biochemical characteristics

Shoot Shoot K Root K Na Na K/Na
Dry Matter Dry (mg g*) Shoot (mg g Root (mg Shoot (mg g Root
(9) Matter(g) ) g D)
Control Salinity Control Salinity Control Salinity Control Salinity Control Salinity Control Salinity Control Salinity
Golestan 1/09¢c 0/42e 2/15e 1/63d 33/63d 16/97d 13/40a 29/75a 2.51c /57bc 55/61c 34/30c 10/75a 22/48a
Atrak 1/10c 0/45d 2/67b 1/73b 35/12c 18/85cd 11/47b 28/32a 3.06b /66b 59/23b 35/50c 9/44a 23/16da
Arvand 1/22a 0/55b 2/64b 1/77a 41/84a 27/07a 8/78d 16/68b 4.77a 1/62a 63/71a 49/70a 7/52b 18/62b
Tajan 1/15b 0/49¢c 2/50bc 1/70c 34/91c 19/80c 9/86¢c 27/54a 3.54b 172b 56/88c 39/98b 9/56a 22/05da
Sholeh 1/20ab 0/59a 2/85a 1/78a 37/25b 22/37b 8/62cd 17/01b 4.32a 1.31a 58/91b 50/90a 7/14b 17/73b

Mean letters per column for each treatment based on Duncan's method were not significant at a 5% level.
A IS gme BB gl ws s it mhaes jo DUNCAN 3y, wlol 5 ke 5o sl cygiw 52 40 lie gy b sl . Silo

Continued Table 2 Comparison of different wheat cultivars mean on physiological and biochemical characteristics

K/Na Chlorophyll Cartenoid Proline
Shoot a (mg g-1) Chlorophyll (mg g-1) (mg g-1)
b(mgg-1)

Control Salinity Control Salinity Control Salinity Control Salinity Control Salinity Control Salinity
Golestan 5.17¢ 1.52¢ 205.97a 266.66a 13/58a 8/68c 9/31b 7/72b 2/55b 1/59b 1/90b 3/08c
Atrak 6.27b 1.53¢ 204.90a 231.81b 13/44b 8/60c 9/28hc 7/64c 2/58a 1/57b 1/88b 3/36b
Arvand 8.47a 2.66a 177.56¢ 164.19¢ 13/58a 10/58a 9/33ab 8/32ab 2/57ab 1/70a 1/94a 3/42a
Tajan 5.94bc 1.81b 167.79¢ 251.38a 13/29¢ 9/36b 9/26¢ 7/74b 2/47b 1/62b 1/91b 3/11c
Sholeh 8.25a 2.87a 190.97b 219.08hc 13/47b 10/59a 9/36a 8/57a 2/55ab 172a 1/94a 3/45a

Mean letters per column for each treatment based on Duncan's method were not significant at a 5% level.
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Table 3 Correlation coefficients between traits of ten wheat cultivars grown under salinity stress.
s DM root DM Shoot K root Na root K/Na K Na shoot K/Na Chloro Proline
(=
root shoot shoot phylla
DM root 1
DM Shoot -723" 1
K root
701 -.878™ 1
Na root
- 746" 819™ -.856™ 1
K/Na root
794 -.854™ .954™ -.925™ 1
K shoot
7427 -.842™ 9417 -.852™ 95 1
o
Na shoot
-.853™ -.886™ -.854™ .986™ - - 1
912~ .886™
K/Na shoot
834" -798™ 916™ -.942™ 98 - 1
9 919™ .935™
Chlorophyll a
789 -798" .829™ -.897™ .88 - 886 1
5 889" 927" -
proline
-534™ 478" -.493" 516™ - - 578™ - - 1
578™ 634 621 .654™

n.s,**,* no significant,significant in 1 and 5 probability level, respectively
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