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ABSTRACT

Drought stress is one of the major limits of agricultural production in the world as well as Iran. Knowledge of the
mechanism of action in different varieties and genotypes of grape in drought stress can help farmers in the selection
of suitable varieties for cultivation and researchers to determine the candidate genotypes for breeding programs. For
this purpose, research by factorial arrangement in completely randomized design (CRD) with three replications in
greenhouse conditions in 2015-2016 were carried out to study the effect of soil water potential changes in some
physiological and morphological traits of four varieties of domestic and foreign grapes. The treatments includes four
varieties of grapes (Askari, Khalili, Chafteh and Perlette) and three levels of drought stress (-0.2, -0.7 and -1.2 M Pa).
In this experiment effect of water potential changes in some physiological and morphological traits of four varieties
of domestic and foreign grapes were studied. Measured traits were LMA (Leaf Mass Area), cell membrane stability
index, chlorophyll, proline, total protein, soluble carbohydrates, RWC (Relative Water Content), malondialdehyde
levels, activity of catalase (CAT) and peroxidase (POX). Base on the results of this study, all drought stress levels
and varieties have significant effect on measured traits at 1% level. By increasing drought stress, proline (21- 38%),
MDA (50-70%), soluble carbohydrates (55%), activity of CAT (37-54%), and POX (13-17%) increased, but RWC
(5.6%) and total soluble protein (19-39%) decreased. In general, the results showed that the varieties of Chafteh and
Khalili have the higher potential to tolerate drought stress conditions compared with Askari and Perlette.

Keywords: Antioxidant enzymes, drought stress, leaf mass area malondialdehyde, membrane stability index.
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Table 1. Analysis of variance of effects of cultivars and drought stress levels on morphology and physiology traits in
four grape cultivars

Means squares

] 2 = & ©

= = = 5 [ = ©
$s 8, = 3 § £: 2 % g 3 3
sov df ¢ & x Z Z 5 S5 S 2 g e 2 S
s 235 g g 2 g £ £ = S = S
Pl S £ o o 6 = o ] L <) k=) = o
S 8 g = S S KS) bt = o S O <]
) 2 = = = = @ = o a

= = (&} O g 2 = 38 <

& s = = =
Cultivar (A) 3 44357 793627 0.046” 0.006~ 0.124~ 13435~ 6357 0275 14275 4435 17747 141
Drought(B) 2 10.748™ 85826~ 0.147" 0021”7 01077 113917 4517577 0927 273177 10.748" 23.178" 348~
AXB 6 0251™ 1.728” 0.009” 0.0004° 0007 7.157" 2.188" 0015® 0433 0251 06117 111"
Error 24 0297 0675 0002 00001 0001 1.082 0558 0018 0453 0297 0095 511
CV (%) - 1216 1.12 444 258 294 1.21 47 844 453 20.72 562 3.77

Do o ol |y gkl (gl cme pae g o0 ) Jleisl e 10 (5500 x5 oy O Jladl mha 10 (5,10 cire baimayLis )T 4 NS g sk

*, ** ns: Significantly differences at 5% and 1% probability levels, and non-significantly differences, respectively.
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Table 2. Mean comparisons of the cultivar and drought stress (M Pa) on morphological and physiological traits of
grape cultivars

Ratio of .
. Membrane Total Relative Soluble
Treatment ?(:{e\;\;e;?z; stability index &éoégp;] y\l/:la; (Cn:‘éoéﬂpg‘ y\llilk; chlorophyll ~ water content carbohydrates
(mglem?) (%) Y Y (mgg*F. W) (%) (mgg* D.W.)
Drought
-0.2 5054 75.66 a 122a 0.46 a 1.68a 9043 a 9.83¢c
-0.7 444 b 73.08b 1.08a 042b 151D 87.13b 16.79b
-1.2 4.06 ¢ 70.31c 1.00c 0.38¢ 1.38¢c 85.35¢ 22.07a
Cultivar
Askari 4,06 ¢ 68.7¢c 1.03b 0.39¢c 143c 87.23a 1542 ¢
Khalili 456b 73.61b 1.08b 0.42b 151b 87.94a 16.52 ab
Chafteh 4.86 a 754 a 120a 046 a 166a 87.75a 17.23a
Perlette 4441 74.37 ab 1.03b 041b l44c 87.79a 15.62 bc

ol 0 )0 O e jo ls gixe BN 895 basaoLid giw ;2 0 Hlues slald > %
* Means within a column followed by the same letter are not significant at the level of 5 %.
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Table 3. The interaction of four<cultivars and drought stress levels (M Pa) on the ratio dry weight to leaf area (LMA),
membrane stability index (MSI) and soluble carbohydrates

Ratio dry weight to leaf area Membrane stability index

Soluble carbohydrates

(mg/cm?) (%) (mgg'D.W.)
. Drought MPa) .02 = 07 12 02 0.7 12 02 07 12
Cultivar
Askari 454c  393d 373d 7114d  68.78d 66.19¢ 9.72d 1599c 2054b
Khalil 523a 453c 393d 7616ab 7375bc 7091d 9.71d 16.62c 23.24a
Chafteh 53la 476bc 45lc 7754a 7502bc 736bc 9.97d 17.96c 23.76a
Perlet 514ab  456c  362d  77.8a  76.69ab 70.52d 992d 162c_ 20.74b

ol 3 )0 0 e jo o s BB 895 BasoLid giw ;2 0 Hlues slald > %
* Means within a column followed by the same letter are not significant at the level of 5 %.
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Table 4. The interaction of four cultivars of grape and drought stress levels (M Pa) on Chlorophyll a, b and total
chlorophyll content

Chlorophyll a Chlorophyll b Total Chlorophyll
(mgg*F. W) (mgg*F. W) (mgg*F. W)
: Drought MPa) 5, 07 42 02 07 42 02 07 -2
Cultivar
Askari
Khalili 114bc 1.07cd 1.02cd 0.46ab 0.42def 039fg 1.61bc 1.49cd 1.42def
Chafteh 130a 125ab 105cd 049a 046abc 043cde 1.79a 17lab 1.49cd
Perlet 127.ab 1.03cd 097d 047ab 041ef 037gh 1.71ab 145de 1.34ef

ol 00,8 O o jo jlo pe BB 055 saisLis aiw ;o )8 Hlees lald >
* Means within a column followed by the same letter are not significant at the level of 5 %.
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Figure 1. The interaction of cultivar and drought stress (M Pa) levels of soil on leaf relative water content
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Figure 2. The interaction of cultivar and drought stress (M Pa) levels of soil on leaf proline
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Figure 3. The interaction of cultivar and drought stress (M Pa) levels of soil on leaf malondialdehyde level
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Figure 4. The interaction of cultivar and drought stress (M Pa) levels of soil on leaf catalase
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