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Evaluation of Changes in Growth and Some Biochemical and
Physiological Traits of Six Iranian Grape Cultivars under Drought Stress
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Table 1. Mean comparison of interaction effect of drought stress and cultivar on some growth characteristics of six Iranian grape cultivars.

Sl )55 08, Sl (b)) Sl S (Fr 59, 08y § (i G S p S Sl duolie Y g

e ) @l Jsb o L Job S » g o3t i S G ) 036 (i S G Ay ) o> ady ol ady ol
Treatment Cultivar el el oS lee Leaf area ol o lsls Root fresh ady, Volume of el e
Main Main Internod (cm?) Shoot fresh Shoot weight Root dry root Number of Number
stem length stem e length weight dry weight ©) weight (cm?) main root of lateral root
(cm) diameter (cm) @) @) @)
(mm)
Sl Khalili 52.20 at 3.83b 439a 13.39bc 32.20 bed 7.68Db 20.80a 6.12a 28a 18.33cd 46.33 cd
a3, Rashe 44.23b 4.86a 344 cd 1466 b 33.29 abc 7.95ab 1455 cd 539ab 21.25 bed 19.16 bed 37.00 ef
Control 80% b, Rotabi 3343c 4.304ab 211e 10.12cd 31.01cd 8.04ab 11.16 de 2.05fg 17.62d 13.83d 36.83 ef
TA el Ja Laal 33.36¢C 453ab 227e 1255 hc 30.27d 840ab 12.99 de 2.36f 18.16 cd 13.50d 3L16f
§ > Chafte 40.63b 456 ab 4.00ab 22.23a 34.20ab 7.81Db 18.85ab 451bc 23.33b 21.83abc 72.33a
g Bidaneh Sefid 45.73 ab 4.00b 3.71bc 25.58a 35.75a 8.65a 11.27de 4.28 cd 22.25hc 22.16 abc 35.50 ef
Q S Al
é Sl Khalili 28.76 cd 3.83b 3.39cd 8.24 de 16.52 f 464c 17.10bc 2.54 ef 20.16 bed 24.33ab 58.83Db
§ s, Rashe 24.83d 3.83b 156f 6.00 de 16.15f 3.99c 14.21 cde 345de 19.00 bed 24.33ab 53.16 bc
g Drought stress b, Rotabi 2150 de 300c 1.09¢g 8.26 de 17.08 ef 424c 10.70e 1.32gh 17.16d 17.00 cd 41.33de
§ A% Jo Laal 14.66 ef 440 ab 112g 576e 1598 f 475¢ 12.23de 1.871g 18.00 cd 18.16 cd 34.50 ef
% M S > Chafte 22.90e 4.36 ab 3.01d 6.72de 1940¢e 446¢c 18.15ab 343de 20.33 bed 25.33a 70.33a
g Bidaneh Sefid 11.66f 233c 3.11d 2327a 4799 141d 3.50f 0.83h 8.83e 13.83d 21509
§ S

+1n each column means followed by at least a same letter, are not significantly different at 5% probability level according to Duncan Multiple Range Test.
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Fig. 1. Mean comparison of stress susceptibility index of grape cultivars based on some morphological traits.
by, STy o bl 2 s slaed) 5 4 ol (23S (e eSls amlie ) S5

S 5 509y (S 4 ples Glap Bl Aty ad e ) (iS5 ) ety Sk ojlas 0yl (ab sl osx
ON) el Sy 5 97 0355 5| 5ot sl 2l 2900 vl ool Sy ) Sy 90 05 ety w97 s oo Sy w57
OIS (FY) (595 9 (FV) 155 o (i (o5 & oy 5o adyy Bl ol (g 9 (59,0 &Y 99 12 50 (0 (gl g (il
5 Sob At o (Sdge ol fall S 4 e oS il e BT @l aty) aml o (0l Gl s £, )5 S el oal
2 35 Ak 9 9 Ade; S 0 b b gz 5l (B Ol el Callas (1Y) 39 e (St Ll pd o Ol Lo o als
(F0) 592yt TIOR Jooxto ayly 4 Cennd 101-1AMGE (S5 ) ol aily 5 (0 sly gz (e 9 0

LT R
b

Fig. 2. Root suberinization under drought (1) and normal conditions (2). A, B, C, D, G, and E are Bidaneh Sefid,
Chafte, Khalili, Rashe, Rotabi and Laal cultivars, respectively.

Al slapd; iy 4z g e oD e v kA (Y) Jlog Lyl j0 5 (V) (S S py ady; b g oz liee Y S

S Jal g oy sy o ol aax wian

J Jekxe sLroljuup e
Y [ RV NP WS Vi T PYE S EXCH PRV UL O SN P E N IS O P W-Eg AL PG P |
Gil33l payieS 5 (AYR) ey g (YY) i, (/D) L5 (glapd, 4o Jslos glaaid cdale )0 Lialidl oy yidns o St

oY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.11.8
https://journal-irshs.ir/article-1-537-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.4.11.8 ]

L;‘)L‘jj/} ‘-s.c/ "

sole gylol bl s jo Jolome slaasd 51 oYL cdale glls Ja) g i slapd, .o canlice () +) duhw dilows o8, ;o
Ol (Y Jgaz) wislas las o byl jo Jelore gloasd [0 (Y 5 VA s 5 ) 298 LB iolidl Lol casog
Sloatd ez 0,5 0 D30 obS Ly Ol iz )0 pslas gl 5 (el it Sz (S i 4o Jslore slaaid
Grwgid o GRS gz b (a5 (b (V) ol (Suop aaly (Sis 55 Jes o olS Ul Lol s el
5 Ll 5 (Y0) 99,5 o Jsbus (slacyiamgs,S L il e 85 555 n i 055 & 8 il
0355 T = - IV8, P S 0) )bl o35 55 b Jsbme sloclyangs S Cale (o (6 loisins 5 urto (Sirat o S5
s aitls 5y 13 Jslome slactl,amgs S 5l (6 s bl 45 _ladiss o ab odalie (F = +/FY, P <) ady) o6
Nogy i bl )o (g W)

pae bulyd 50wl o pae aop0 Ko ()bl e 50 (g Gl el iSen s (rizres 5 (SdS GBI o) il
Slapd, Wb S gy cale ol cely Sas s b ssalie (ngp cdale 5l eeS) G (S ST (S
FITD) dios 6l 5 5Vl ) (5 035 339 o5 55 5 cckee VA 5 VN Y e VAD cos5 4) b, 5 i
Ly o s bl slod oy i 5 Bl 5 oy Bl S Sl (o3 i o8 5 o5 e
(F Jgaz) Aizils )5 03,5 55 ol

cdale gy aaly (Sas g b Gdan 50 eeed Rl n S (LIS g alae sland, ol Giagh o
Ol ke alidl iy (SaS Ll po oS ol Glis (S g LS s Ss wiaz) )00l o8, ez 5 Gddon
ab oamlive <y 08, 50 Gl op feS g aizd S 18 atie 5 LS slagd) o] 5l am 45 00g (5 Sus oF; 50 (LYAIP)
Jlad baam o g (1Y) b oo SRl S 5 50 059 olS ilidee Slaizn (o Gelgp geas (a5 i b (V)
&Blo g 00905 S5 slaizl 5 ,LSLe s a ol5l o JSGol; Ba> L g o)ls slodas il condlgiw slops 3 5 (5 5oml
O ST 2l gy el ) (GBU Sl 4 gy clale GilE (YY) 05 e slail Lad 4 (aasy ol
UL ogh) (Sid 4 Jeste sland, y0 4l b sy gz (YY) Cosl bt 4525 Gl (i b g ol
(Sid i Lulyd 50 (O0F) ool (Sas 4 el (slag Sl i Jemie slaedy S 50 O Gliee bl 025 o0 & 50
P =TV ady, ol 59 9 (M= /A, PSTV) o)lusls o5l 035 b dgy CBle (G (o)l sire 5 Cude (Sinan
|y (St 5 Al wings 5y 00 el Yl bl syls oS b, 5 atke ad, (sl b esalin (F = /5,
ialed Jood g
S S s

4 e (SdS 5l dre woyd Sy gl jo S SIS el bl iSen g (S G b Sl
i o o samlin (151Y) ks At 03, S e 15 5 8l iy 4 JS by IS ALl alS
0 Jeda)lS 55 alS S (S i b Ul aiss Jlog Lalt 5 b A5 Al 0 S sl s 51 o,
chsie aals i Lyl o (1F)) s 5 (1F0) 4, (glapd, b osmline b3, ol jo (V5 LY JYEF s s
NV AN s S0 g5 cole als @ joie (S (A5 S jsbar (V) Jgaz) adls S Jdg Is cdale o
9 2 &8 Lz sl Jdg)IS 9 dgn Clo o 2o 5l (GBU Wil oo (SaS A Lulpd 50 Jdg)lS (liee jo RalS
A G515 (SaS 5 led iy glidigs g ad; 55l 88 99 (o) n b (1)) Wisdise sl (el oole iy 5l b
Jiedss 08 4 S Cosl 00l Dgune (SiS 4 oo 08) o plyied a5 4D o) 50 JS 35,5 palS e oS
05, 30 IS Jdo,lS Ol riien (G5 Ll jo a8 ol (LS 58l o) Yz yo (S 5 oy OA) 0 yieS
oaalive o3 Bl 59 5 ) hes VFF Ly 08, 50 0T lien 00 7208 5 035 8L 059 05 )0 5 o VIFF L iy

OVY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.11.8
https://journal-irshs.ir/article-1-537-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.4.11.8 ]

e oo SO S5 (F 0 5 M) Sloget (o

Ml o 0alle 9 (Sg ol

ogine woyd o syl s yo asalgopslle il 5 Jg St o ys o] (iSen g (S A b,
G5 5 5 gy dan )0 Sy Sy et BN (s BB Oglis e e Sl 5l L, G5 pae Lyl o
by o i iuli8l o eS g ol cdwlive (£1YA) st dilas o3, 0 Sgn calid jo ialidl o iyl o8l Ses
(¥ Jgaz) cuilad Jlosime L 4 5 azine L 45 555 (V) o, o8,

QIFD) apiws ala o3, o AQJJTdaO}JLa cdale o s cdl gl Ses ns )...>L. 25 A:;MTdooyu cdale
Jo) iz sland) ol osalise (S o5l (359 p55 40 Jsegl WIV ) (Lds o3, 10 (o] JLso 4 5 (o356 (359 p55 50 Jsesib

oS 5 opl g uSeslail g ,\JGA Sgzg 4 Lie slaad foewlanSTy 5l o as cal gl Jame S .\,;,,\JTLgerLo
ST 60 le (1Y) ol (ygumlincaST 3150 Wl as oais 8l &yl im0 0590 0 g Jgoma slo b, 5 (o ol 5o
AP Gl g 99h o0 18 )5 4 LioluST Gla il (b gz GsmelaeS T (2l Gle S anlid S Gl
i 4y AlgT oo .\:,j.\J'I‘_;onLA clale 6,503l (VA) 098 oo amlis s Ll b o b o) o 50 Ol 00iiS (s
SLpd) (Fr elrerdian 5 (S35 58 G STy () (b (TT) S SaS 25 4y ol Ceoglin b ol e
St alas o8, 50 AT e yelle 5l (5 i pemmd ( S i DAl il b aS ol sdslie Sis iS5 ;65
03l o159 b asallsoryglle cllale rs g lo sae g i (Smaon (Fr) ol 48,5 & g0 S48l g ath> slapd, 4 Cans
036 3a b (Far Cud Moy s eisred ol odslice (F=—+/VF , P <70V) ady, o (F=—-+/2Y, P<70Y) o bl
08, 45 (6 9bds (s D42y (5,10 sie g o (Swad F= /YO, PSTNV) aly, g (F=-+/20, P=7Y) o)Lzl
5 0, 035 (9 opyteS g ooy (SiS i ) dSWlgagelle Clale 5 Sg Sl o yd oy i g1yl S dila
cadle Il cpl jo ) a,

Slee G Fmlio 51 (S5l (392 51,5 BB Guizmed 5 (o9 Ol 5 ool s 4y gy xS cis bl o0
‘_gl.i:.é £y wT >5.w.> > S (gu ‘_ngQ)L..} )l é; (V) Cel ooy Al ;L:.m ‘_ngQZ..;.? L QL‘”L.S Lozxs u:"l’))‘
2oy g dSwlgaslle cdale o (5,0 ire g Cudie  Saor (V) Sl (glaBl o sliad @ laygy ol ol g ol
GlS 4 e b o)z gmlonnSTy ol b Sis i o sdslive Sis i s (M= /87, PS7T0Y) Se cuis
sl slad 4 ool Gl et sl () (S92 S Olien (6T oIl A5 39 00 et A58l ol 3 9 Lad (sl
) 99 ;o 5o slad gylwl a5 wdsvaline (SAS B5 nj dehe allhn g glilieS oS0l 03 90 (owyn (b (TA) ol
(V) 091 gl o8, 5l yiin duaw allagy o8, jo slid g lal o mals 5 cél als
S 3 & o (glgizmo

M)‘QGMM)&GUGENJJQLQQTN)JBM)J&:C.E.W)Ouj);uiw‘_gbw)Jém}prﬁ));‘
250 25 S p ol (s Slgizme 39y o me 1t g (S S p ol (e Slgione Sl 5l lad ) Dolas 1S pae Ll b e
Oy S ol oo Slize o yiaS ols lis 05 3l Galaie sl iaSTy (oKl slagd ) il rals S s
O sl s o (Y Jauz) aid ey (_;)los;.u Solds oed, sl o g 09 (AFAFT) iaw alos o8, 4 Glee i
o3 039 9 (M= +/AY , P <700) o,leslis o3l (59 b S o ol (cnd lgiome cr (6,10 sine 9 e Snad oSS
.]a;‘].w 5o (S i d,.‘::) Lg‘)“) aosils (S s sj).g u_)] SV 3 6‘9‘“‘7“ aS ‘S’Lbday 9 A ol lie (I’ =./fY , p S /\) 4.,....»)

W0g S
a Joi b 55 (Snon 45 3,5 o)Ll Sy O (oo slime @ o0 (S5 5 L b )0 e sla a3 |
$lad Gnddei Gl o il (Sp a4 e (K25 5 (b Sy 0l (o lyme o el o)l (Sas
Sgd Al (o Cetd Bl 4 i Wl e 395 45 S9d oe slaBl slas jo QB 2l Sy el g plewdly
Slsiome LalS (VD) 8,1 YL Siacrad glie, Culad b o5 3 ] (oo lsione e § & 50 (gladalllas olul 5 (TY)
o Slyime Lii o 3V Ul (St @ Josio Gl 5 ol Jgame ol S (S 15 (b S O (oo

NI


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.11.8
https://journal-irshs.ir/article-1-537-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.4.11.8 ]

L;‘)L‘jj/} ‘-s.c/ "

ol (ol L as ols lid g8l 5 At b ailag loed, o Sis i owym (VY) Wihle S bl )l 0 Sy
Gl 0 eS g aui dilas 08, 50 EalS o YL el sl malS 08, aw ye 0 S Ol e lgime ( SiS i

(Fo) ol camlin sz o8, 0

Sl s 08y il glerdilansy 5 (Sidsnsed S Sy (P 2 95y 5 (S GRS (S (5 Siloe dulie =Y Jgu
Table 2. Mean comparison of interaction effect of drought stress and cultivar on some physiological and biochemical
characteristics of six Iranian grape cultivars.

o ) sl ng S O Jedo)lS R asdllsoglle Sl
Treatment Cultivar Jslea Proline Js lon Malon Syl i
Soluble (mgg* Total leakage dialdeh¥de Leaf
carbohydrates FW) chlorophyll . (nmol g RWC
(Mg g*FwW) (mgg) 9 FW) (%)
JENES 41844 43d 117a 16.89d 1719 90.12ab
Khalili
as, 51.39ef 355de 129a 17.48d 2.37 def 88.61ab
Rashe
Control 80%
TAe el b, 56.08 de 39%de 094b 18.63d 1769 91.86a
Rotabi
ol 61.96 cd 393de 0.86bc 18.14d 2.27 ef 88.23ab
Laal
i 56.27 de 3.88de 0.87 bc 15.32d 184¢g 90.57a
Chafte
Ao diliy 45431y 314e 1.18a 16.39d 2071y 86.79ab
Bidaneh Sefid
JRNES 62.89 bc 792¢c 0.69cd 25.16bc 3.20b 78.08¢c
Khalili
Drought ay 68.782b 119a  071lcd 2419bc 2.95hc 7813c
sress Reshe
e b, 7263a 11.19a  062de 2268¢ 259 cde 7950¢
e Rotzbi
) o 70.34a 9.89b 0.64de 2545h 269 cd 78.17¢c
Laal
i 66.44 abc 11.20a 0.66 de 2399hbc 2.70cd 79.98¢
Chafte
s s 50.36 ¢f 4.25d 047¢e 3765a 565a 69.64d
Bidaneh Sefid

S5 (65 chme gl a0 gty Jlacir] e 53 ST (glaiald sz ygei] (bl oS e BB o o oS b olo i Siles (g o po
+In each column means followed by at least a same letter, are not significantly different at 5% probability level according to

Duncan Multiple Range Test.

(S o
2 Odan 9 Jslme lalinnmg S Sl )3 (Al o teS 28 Gl (S 5 Ll 50 (el laonisS walans cdale
S S dlay 03 B o)LLl g ay; ) el g laaty) o Sy Coz 4 e (S 5D oy (LS g s dlay
08 Cnl 092 Aoy o2 g Aoy SdS 5036 g (e il e Ly g0 (kS 08 09 (S A 4 Copsle Sl iy
29t 525 (S S 5 Ll gy ey o g 4y S (g 5180 5] G @ sl e (e 10 e el S (g 42
4 Sl sloatll (B 5l g 09 e Lulp 53 (goby o) sl iz 03, 09 (50b A > g SdS g o)l (19 Sl (s
85l o by e (Byme S St lagom) » (lr (il 5 Jeote 08, o e 5 09 (ol (oo oot 08, cl 0 A

INATd


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.11.8
https://journal-irshs.ir/article-1-537-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.4.11.8 ]

e oo SO S5 (F 0 5 M) Sloget (o

20 g dug Luld )0 08 (oS iy ol o Wl S B A 095 cwd Jed ax ST a5 b sland) 09 o
O & Sl a3l p Gl (S 4 Jooie (slaaly 5 aed) (gup sl o5 0 (i Sl Ghaghy laencd sy 15

35S JFarg opse (Sis 5 s ool o) (e Cunslyse

S5 Sl

09,5 3l o 5 555 sy B 1 gy ol plonl a3 (el Bl 4y s Jiogy olKtils gy Cigles 5l i Sty

Sglse Joe a1y S g S10,08 JLoS ¢ gl ol plond jo (5 Ko bl 4y (55,5l ouSasls Ll pole

References &bw

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

-

Arvin, M. and D. Donnelly. 2008. Screening potato cultivars and wild species to abiotic stresses using an
electrolyte leakage bioassay. J. Agr. Sci. Technol. 10(1): 33-42.

Asadi, W., M. Rasouli, M. Gholami, and M. Maleki. 2018. Study of some morphological and physiological
traits of four varieties grapes (Vitis vinifera L.) under water stress. Iran. J. Hort. Sci. 48(4): 977-990. (In
Persian).

Asghariakia, J. 2017. Study of some physiological characteristics in five grape cultivars under drought stress
conditions. Master thesis in Horticulture. Faculty of Agriculture Saba Institute of Higher Education. 87 p.
(In Persian).

Atashkar, D., A. Ershadi, M. Taheri, and H. Abdollahi. 2019. Screening for drought tolerance in some hybrid
apple rootstocks based on photosynthesis characteristics. Iran. J. Hort. Sci. 49:1013-1024.

Azizi, H., R. Jalilimarandi, A. Hasani, and H. Dolati Bane. 2009. Effect of drought stress on some
morphological and physiological characters of three grapevine cultivar. Proc. in Proceedings of 6th Iranian
Horticultural science Congress, University of Guilan, Rasht, Iran.

Bates, L. S., R. P. Waldren, and |. Teare. 1973. Rapid determination of free proline for water-stress studies.
Plant. Soil. 39(1): 205-207.

Bertamini, M., L. Zulini, K. Muthuchelian, and N. Nedunchezhian. 2006. Effect of water deficit on
photosynthetic and other physiological responses in grapevine (Vitis vinifera L. cv. Riesling) plants.
Photosynthetica. 44(1):151-154.

Bloodworth, M., C. Burleson, and W. Cowley. 1958. Root Distribution of Some Irrigated Crops Using
Undisrupted Soil Cores 1. Agron. J. 50(6):317-320.

Carvalho, L. C., P. Vidigal, and S. Améancio. 2015. Oxidative stress homeostasis in grapevine (Vitis vinifera
L.). Front. Environ. Sci. 3(20): 1-15.

Castillo, F. 1996. Antioxidative protection in the inducible CAM plant Sedum album L. following the
imposition of severe water stress and recovery. Oecologia J. 107(4):469-477.

Comas, L., S. Becker, V. M. V. Cruz, P. F. Byrne, and D. A. Dierig. 2013. Root traits contributing to plant
productivity under drought. Front. Plant Sci. 4: 1-16.

Ennajeh, M., A. Vadel, H. Khemira, M. Ben Mimoun, and R. Hellali. 2006. Defense mechanisms against
water deficit in two olive (Olea europaea L.) cultivars ‘Meski’and ‘Chemlali’. J. Hort. Sci. Biotechnol.
81(1): 99-104.

Faraloni, C., I. Cutino, R. Petruccelli, A. Leva, S. Lazzeri, and G. Torzillo. 2011. Chlorophyll fluorescence
technique as a rapid tool for in vitro screening of olive cultivars (Olea europaea L.) tolerant to drought stress.
Environ Exp. Bot. 73: 49-56.

Fernandez, G. C. 1992. Effective selection criteria for assessing plant stress tolerance. Proc. International
Symposium on Adaptation of Vegetables and other Food Crops in Temperature and Water Stress, 257-270.
Fischer, R. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. I. Grain yield responses. Aust.
J. Agric. Res. 29(5): 897-912.

Fort, K., J. Fraga, D. Grossi, and M. A. Walker. 2017. Early measures of drought tolerance in four grape
rootstocks. Am. Soc. Hort. Sci. 142(1): 36-46.

Gambetta, G., C. Manuck, S. Drucker, T. Shaghasi, K. Fort, M. Matthews, M. Walker, and A. Mcelrone.
2012. The relationship between root hydraulics and scion vigour across Vitis rootstocks: what role do root
aquaporins play?. J. Exp. Bot. 63(18): 6445-6455.

Ghaderi, N., A. Siosemardeh, and S. Shahoei. 2005. The effect of water stress on some physiological
characteristics in'rashe'and'’khoshnave'grape cultivars. Aust. J. Grape Wine Res. 754: 317-322.

Gunes, A., D. J. Pilbeam, A. Inal, and S. Coban. 2008. Influence of silicon on sunflower cultivars under
drought stress, I: Growth, antioxidant mechanisms, and lipid peroxidation. Commun. Soil Sci. Plant Anal.
39(13-14): 1885-1903.

Haddadinejad, M., A. Ebadi, M. Moghaddam, and M. Nejatian. 2013. Primary morphological screening of
698 grapevine genotypes to select drougth tolerant rootstocks. Iran. J. Hort. Sci. 44(2): 193-207. (In Persian).

OVY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.11.8
https://journal-irshs.ir/article-1-537-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.4.11.8 ]

21.

22.

23.

24,
25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

L;‘)L‘jj/} ‘;a/ "

Halliwell, B. and J. Gutteridge. 1984. Oxygen toxicity, oxygen radicals, transition metals and disease.
Biochem. 219(1): 1-14.

Heath, R. L. and L. Packer. 1968. Photoperoxidation in isolated chloroplasts: I. Kinetics and stoichiometry
of fatty acid peroxidation. Arch. Biochem. Biophys. 125(1): 189-198.

Hura, T., K. Hura, M. Grzesiak, and A. Rzepka. 2007. Effect of long-term drought stress on leaf gas exchange
and fluorescence parameters in C 3 and C 4 plants. Arch. Biochem. Biophys. 125(1): 189-198.

Jensen, W. A. 1962. Botanical histochemistry: principles and practice. Freeman Publisher, USA. P 408.
Kantar, M., S. J. Lucas, and H. Budak. 2011. Drought stress: molecular genetics and genomics approaches.
Adv. Bot. Res. 57: 445-493.

Karami, L., N. Ghaderi, and T. Javadi. 2017. Morphological and physiological responses of grapevine (Vitis
vinifera L.) to drought stress and dust pollution. Folia Hort. 29(2): 231-240.

Kishor, P. K., S. Sangam, R. Amrutha, P. S. Laxmi, K. Naidu, K. S. Rao, S. Rao, K. Reddy, P. Theriappan,
and N. Sreenivasulu. 2005. Regulation of proline biosynthesis, degradation, uptake and transport in higher
plants: its implications in plant growth and abiotic stress tolerance. Curr. Sci. 424-238.

Liu, J., X. Xie, J. Du, J. Sun, and X. Bai. 2008. Effects of simultaneous drought and heat stress on Kentucky
bluegrass. Sci. Hort. 115(2): 190-195.

Lovisolo, C., I. Perrone, A. Carra, A. Ferrandino, J. Flexas, H. Medrano, and A. Schubert. 2010. Drought-
induced changes in development and function of grapevine (Vitis spp.) organs and in their hydraulic and
non-hydraulic interactions at the whole-plant level: a physiological and molecular update. Funct. Plant Biol.
37(2): 98-116.

Lutts, S., J. Kinet, and J. Bouharmont. 1996. NaCl-induced senescence in leaves of rice (Oryza sativa L.)
cultivars differing in salinity resistance. Ann. Bot. 78(3): 389-398.

Marandi, R., A. Hassani, H. Baneh, H. Azizi, and R. Taghiloo. 2011. Effect of different levels of soil
moisture on the morphological and physiological characteristics of three grape cultivars (Vitis vinifera L.).
Iran. J. Hort. Sci. 42(1): 31-40.

Mehri, H., C. Ghobadi, B. Baninasab, P. Ehsanzadeh, and M. Gholami. 2015. Evaluation of some
physiological and morphological responses of four Iranian grapevine (Vitis vinifera L.) cultivars to drought
stress under in vitro conditions. J. Plant Proc. Func. 3(10): 115-126. (In Persian).

Mhamdi, A., G. Queval, S. Chaouch, S. Vanderauwera, F. Van Breusegem, and G. Noctor. 2010. Catalase
function in plants: a focus on Arabidopsis mutants as stress-mimic models. J. Exp. Bot. 61(15): 4197-4220.
Nejatian, M. 2006. Collection and initial evaluation of grape cultivars in Qazvin province". Seedling and
Seed Magazine. Iran. Seedl. Seed Mag. 22(3): 319-338. (In Persian).

Paquin, R.and P. Lechasseur. 1979. Observations sur une méthode de dosage de la proline libre dans les
extraits de plantes. Canad. J. Bot. 57(18): 1851-1854.

Porra, R. J. 2002. The chequered history of the development and use of simultaneous equations for the
accurate determination of chlorophylls a and b. Photosyn. Res. 73(1): 149-156.

Rasouli, V. and M. Golmohammadi. 2009. Evaluation of Drought Stress Tolerance in Grapevine Cultivars
of Qazvin Province. J. Seed Plant Improv. 25(2): 349-359.

Samarah, N. H. 2005. Effects of drought stress on growth and yield of barley. Agron. Sustain. Dev, 25(1):
145-149.

Schultz, H. R. and M. A. Matthews. 1988. Resistance to water transport in shoots of Vitis vinifera L.: relation
to growth at low water potential. Plant Physiol. 88(3): 718-724.

Soukhtesaraee, R., A. Ebadi, S. A. Salami, and H. Lesani. 2017. Evaluation of oxidative parameters in three
grapevine cultivars under drought stress. Iran. J. Hort. Sci. 48(1): 85-98.

Tramontini, S., M. Vitali, L. Centioni, A. Schubert, and C. Lovisolo. 2013. Rootstock control of scion
response to water stress in grapevine. Environ Exp. Bot. 93: 20-26.

Vandeleur, R. K., G. Mayo, M. C. Shelden, M. Gilliham, B. N. Kaiser, and S. D. Tyerman. 2009. The role
of plasma membrane intrinsic protein aquaporins in water transport through roots: diurnal and drought stress
responses reveal different strategies between isohydric and anisohydric cultivars of grapevine. Plant Physiol.
149(1): 445-460.

Wei, X., W. Lu, L. Mao, X. Han, X. Wei, X. Zhao, M. Xia, and C. Xu. 2019. ABF2 and MYB transcription
factors regulate feruloyl transferase FHT involved in ABA-mediated wound suberization of kiwifruit. J. Exp.
Bot. 71(1): 305-317.

Yildinim, K., A. Yagci, S. Sucu and S. Tung. 2018. Responses of grapevine rootstocks to drought through
altered root system architecture and root transcriptomic regulations. J. Plant Physiol. Biochem. 127: 256-
268.

Zhang, L., E. Marguerit, L. Rossdeutsch, N. Ollat and G. A. Gambetta. 2016. The influence of grapevine
rootstocks on scion growth and drought resistance. Theor. Exp. Plant Physiol. 28(2): 143-157.

OYA


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.4.11.8
https://journal-irshs.ir/article-1-537-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.4.11.8 ]

Iranian Journal of Horticultural Science and Technology 22 (4): 507-518 (2021)
Research article

Evaluation of Changes in Growth and Some Biochemical and
Physiological Traits of Six Iranian Grape Cultivars Under Drought Stress

S. Bahrami and A. Ershadi'*

In this study, a pot experiment was conducted in the greenhouse conditions to investigate
the drought tolerance of six Iranian grape cultivars. The experiment was factorial, based on a
completely randomized design, with two factors including cultivars (‘Rotabi’, ‘Rashe’,
‘Chafte’, ‘Bidaneh Sefid’, ‘Khalili’, and ‘Laal’) and moisture treatments (40 % and 80 % of
soil available water). Under drought stress, the lowest accumulation of soluble carbohydrates
and proline (50.36 and 4.25 mg g™ FW, respectively) and the highest stress susceptibility index
(2.47, on average) and growth reduction were observed in ‘Bidaneh Sefid’ cultivar. ‘Chafte’
showed a considerable growth in optimal moisture condition; moreover, this cultivar had a
relatively low stress susceptibility index (0.60, on average), designated as the most tolerant
cultivar to drought stress. ‘Khalili’ had the highest root weight and root volume under optimal
conditions. Although this cultivar had the highest stress susceptibility index in terms of root
dry weight (1.24) and root volume (1.35) after ‘Bidaneh Sefid’, but under stress conditions it
had a suitable root weight, root volume and number of roots. ‘Rotabi’ and ‘Laal’ had relatively
less growth under optimal moisture conditions; however, they showed a subtle growth
reduction under drought stress. These results indicated that in order to introduce drought
tolerant plants, stress susceptibility index and vegetative growth rate under water shortage
should be considered together.

Keywords: Osmotic regulators, Root volume, Stress susceptibility index, Relative water
content.
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