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Abstract
Objective

The present study was designed to identify the physiological and molecular responses of
drought stress induced metabolism in plants. Since the studied plants include resistant and
susceptible wheat crop, it is important to know the drought tolerance mechanisms in these

cultivars in order to improve the resistance and tolerance of drought stress to the climate in Iran.

Materials and Methods

For this purpose, a factorial experiment based on completely randomized design with three
replications was conducted in Mohaghegh Ardebil University in 2018-2019. The main factors
included drought stress (35, 60 and 85% of field capacity (control)) and sub factor included
three wheat cultivars (Pishgam, Pishtaz and Baharan). Drought stress in the three-leaf stage was
applied for 10 days and then the seedlings were sampled to check the total protein content of the

solution, the sugar content, proline content and the expression of proline-5-D gene expression -
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5-carboxyxyl synthase (P5CS) of the leaf tissue sample.

Results

The results showed that with increasing severity of drought stress, the amount of proline,
soluble sugar and total protein increased. The highest and lowest levels of total protein,
respectively, belonged to the leading cultivar under conditions of strict control and stress. The
highest amount of soluble sugar (75.76 and 91.66 mg / g, respectively, wet weight of leaves) in
spring wheat and severe drought stress and the lowest (57.59 and 48.7 mg / g, respectively).
Examination of P5SC gene expression showed that the number of transcripts of this gene
increases under stress and this shows that this gene plays an important role in responding to
stress in plants. Baharan showed higher drought resistance than other cultivars by increasing
P5CS gene expression and significant proline production and accumulation under drought
stress.

Conclusions

In general, it is inferred that drought-induced expression key gene involved in the biosynthesis
of proline (P5CS) cause increased levels of proline leaves and also with the accumulation of
soluble sugar probably causes more stress tolerance in cultivars.
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Figure 2. Interaction of drought stress and wheat cultivars on proline content
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Figure 3. Interaction of drought stress and wheat cultivars on protein content

B,y (Hong et al. 2005) 1S cuglis ol sl (5 ply 0 Wlg oo iloimSsyn 9 Oop @exs b ol

Cod a5 W) (IS Gliime I (S el el S bl pd d Cond 0nSg Oliee (S OIS Gl GRS ol
Saia o) cdlae yols Gdss gls L as (Fathi Amirkhiz et al. 2011) wb o (l38l Sy Sy Jbop ks
bl sl yuis a5 5 A1 Gl SISl b gy (HSTy A ) (SIS SIS Cov gy (slgee (il &S A e
ings 5 (Ranjan et al. 2001) ssd e abign st SEal case odgn oS i clapl cold Ll
ool Conddy guli g o By CAl LEal Caw paS ) Siid a5 &S WS )5 (2001) Donaldson et al.

locptign (Somilylun sloa¥ Jloay CI g NA™ Jio olayg (35 £89 baulys )0 bl 39 ol bt s () ]
136
Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



RN,

VAR (], Kod g (g 0d

wamsml,

o u/.dhlf rb—a)‘b ul.bLf Pl Lmu) uLJ ul).u.u Cuw A u] s ..).))fksa L&vuﬁagﬁ LJ" )15 0 J)’L)I o co.))f .)9.0)
Zhang ) a8 e clablone (55l 53 1) olS IS jgboas g o Jol &8 23,5 o Slojug o oiign W5 sl oSS oy

(etal. 2010
ot 9 Seid 15 €08 PBCS 15 sl il 42328 S 5] Jols glis ol 2 iolg 00058 057 (5 ool

(Y Jodz) 291 (o)l iz doyd G Jloss ] pxdaws j3 18|

PS5 o8y aw 3 PSCS (5 ol 5o 2 (Suid (5 3l (ilylg 4500 @S .Y Jgua
Table 3. Results of analysis of the effect of drought stress on P5CS gene expression in three

wheat cultivars

i glio 33l 4y (MS) &lasye 550k
(S.0.V) (df) P5CS
St i 2 41/855**
drought stress
o8 2 3/837**
cultivar
cultivarx drought stress 4 0/101**
iS5 X o8,
Error ls 18 ..val-
Coefficient of Variation (CV) ol uss co po - /o)

ns * and ** respectively indicate a non-significant and significant at the level of 1% and 5%

5 oble #8) 2 05 ol ol e et 8 3 QL POCS (1 (oo ol 3 51 £S5 2B (g (e Al

(oo AIY JS3) sl GRlB! 05 ool ple (S (35 ot (pizman b sdalie il 08y )0 ole lie opsieS
A oSl aulio b sanliio S8 llid )3 o ol cnyteS g Bad (St A5 50 0 ole Gl ot 4 dba;
ol e 2 Ol 5 g pB) 53 25 S QI3 L o8 3l oLis PECS 135 gl liee 2 w8 X (S 25 Jlice
5 oble 18) 5 0F Ol Ol i J5 2 8l R g 9 Gl 0F Ol Ml e 08 )5 Jg A5 03939l

oS & oxmdgel clagy (g ¥ JS) 1d dlasMo G5 g 5 Sty 135 3 ol Cliee cnteS g s (Sis 25

9 Jsl (J& g Jo> 9 6551 Wy ( Jobw £ ((SKiolg b lapudplio dlox 1 olS 65k, sladis | ()l oo

137

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



BN,

(\‘”%ﬂ dbm} & b)lo.w NY 0)5.5) L;,,,st d)?‘?‘ﬁoﬁ" 419:0

Ay bas ‘51);. > s o O ML;&M sl oy O?.‘ LSL"1 D5 Ligad g0 oo ) J9J.w o g Ay b gy Jolss

(Tang et al. 2012) cul p5e 15 Jid a5 plo Js! ) a8 Slayys waba o ob g b ok

18
16
3: 14
1 12
5 10 b
S 8
)
8 6
o 4 c
A |
(0]
Sl (-\f....‘.:_' Ol
)
20 =
18
. 16
’3) 14
{12 b
= 10
wn 8
S .
4
2 Cc
LI
(0}
Boaal: B S s B s
40
35
F 30
]3 25
5 20
W
SRS
e 10 c :
d
5 £ S £ 7 G £
’ e h

Mo Wi5 b sdiges (W) oS Al 0Byl ;3 PSCS 45 by (59N (uKile dulio £ JSUS
d) % (Swbd i Jlie 1 (3uSilo duny o g () (SWid il (I 4
W, 02 LLSD (49031 (wlw! 0 (5,05 cxo (g ko] BWAT asliiio Bg > U 3l g

Figure 4. Comparison of mean expression pattern of P5CS gene in different wheat

cultivars (a), control, mild and severe drought stress (b) and comparison of mean drought-
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