v ot j 31 9 (sannd j SB (WT

S diliy 08 Sl sl Glgae 4 55550 P11 (B gy (Sl 4y Jood (o

M 63Wd, oal ool poe dnoww
Ol e hon di e g oKl ( SUEL pole 09,5 HLutily § (6,53 (ol iy &
Ershadi@basu.ac.ir: Jstue osiw ™
035

O b ablio (slaol) 51 (o 3980 0l (oliowdon 9 (Siolnid Sl Shg 0 daaMe BB Ol 4 oie (SiS U5
o8) slp b olyisa Sl oS pB)) (S0 (St 4 Jood oy polaite 4 GigR (el pyliie (saayly jlosliinl (Suis
i g 48y bl (S ool catiz) 4l )51 93 b (ol WolS b B )5 g (ilojl Sy g0 4 s il
8)5 Syeo VAN Jlo ) bw (Jeg oKl Slidos SldS 3 (S wpiwd 3 O WAe 5 %F+) (Sid G5 g (dshe
bylpd 53 05 ady g (LB <o) iy (b slaarly 1 5pSade jlan ik @lin 4l 50 O Bpae S 5 jiiugd 5 tals
ge28 Gl Lty A5 ealiie iy 0l (55, o Bpae LS gV g b, g atin (slasly (g9, Friwgtd ey AT
O b A o b g bl ple @ Cond VL (SiS @ Jood I ady) 5 s plal 5 o)y s o S5 L
el ol o ) (St 4 ]y Jodl e o iins ol Bpan ol DS (JS B a8 gans o JidglS clale o ralS

g o Suis (15 3y el 165 Saojly

dodle

s sl ol s 25 a5 el il ()50 o 59008 Layl s by a8 sl UL Y g 51 (S 5555 s ysbodty
Slayies 585 5 S o 9 o Sy (Bianchietal., 2020) sp5 oo cutS LByt b Sio (bondsn 5 (Seidsnsd
L ablie LSI)’ oo dlﬁ:&o]} )‘ u.gv g oo UT .)9.».05 9 L;‘Lw.{w.o Mo .)L’>u| 4 e g 0Oy ULP )‘ (Y d.‘ol.m 5
olS slagunl gl 5l (Ko abbe il SB Loy JB Ol &S LKin .l (Sid 4 Jesxie ol ) oslizal oS
i o) (3 s ¢ Joeal 3l (655l 5 2 85T O oty Sl cogllan O Jolas Lais jolaio 4y sl 4559, ()05 Aty
lge ialS (Vilagrosa et al., 2003) ub o LinlS s 4 g Cullad o 13 g 395 0 S 5l Ol 5,05 jalS 4
o lS a5 5 il ()85 pmolipnS] domss ol (Sa0 85 sl s8] (25 claailiss 1 (S (Std (25 b s )lS
w50 losdion 5 (SSielenud slaguoly By gty Ol awyp Baa b psl iagy J(Faroogh et al., 2009)..:0
W ploal  (Sas i bald ) (b ailag g addy LB el o oy caian) (oSSl Al jid (g9 datu il

g, 9 dlge

Oygo 4 L log oSty SLEL pole 098 Slados SIS )0 WA Jlo 3 SWE (iolej] G &g haghy ()
Uohe 5 0¥ ) Gosho) o 5 (dshos &l 5 ooy ety Jol o ols catiz) el ygiST6 90 b olias SMelS )b B 3 5o
sl b Sgy cilisee sl a2l (59, 4l ) b 4 29 dedo il (gl o) 8T Oygo (SB s JB
38 Bl (gd 3 Ve BYF glod baylys b SlodS jo laaig a8 )3 5,8 Sis i ot olo duw o dy (S A s yo 5l (slige
S Gpan QL Griugd (lie sz 2eyell (s sl sl mg Bd (6,15 b 2,5 Bl 423 YV B VA 4 5,
09 llsSow (g8 gy 4 IS JB (VL) (lSer 5 gy gy 4 U5 b IS (oSSl LCT ol ) oslizul L) 3,55
L2 O3l U9y 4 BoSile duglie 9 SAS (V) (5)lel 1331 p 5 b ol (puib)lg 230 0 (g pSojluil algn plil g 4y 5
A el do iy ey SO (el
=W

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



(s e g (e ) (S T A

YL Jlog Ll 5> 5 4l ime dio ) o (el o )3 iogd p ol Blite 3l g (S (a5 ol b jrngid
Ol Oy (St A5 Cou b odalie dlix 4l 59y (S 9 by 9 48) slaal g9y e Al oF) Fiiwgd e
Bl 4%y 5 b iy laal b o ine Sgle5 & wdonyy (LIS al 59) o (ryneS s & 5 by sl ) Fes
REPRES

Ot A5 I e doyd S )bl prdaw 55 O B ohlS ol blite 51y Sis i gl 15U 0] G pan )8
O S O lulpd )3 b esslie Jd al g5) o 028 g ke a5y Jley ks 0 Ol Bpae DK
Lol oyl )3 ady g S 4l 4L b s e gles a5 s sanlie Jad 4l (69, o yieS g dti> a0l g9y ol Gras )8
D ol cuslas

355 lime r YL s I dne bl it 31 Lol s Jlo gine iy S e 33 355 (liee (595 S g 4k 55 23,
Olise cpyieS g sl clls ol o Mt ilag g by (o slaasl b b sxe cglas &S 150 )5 salie Jbop cls o by (59
e S g b Sl 4y (59 )% VLSS U5 Codad sdalie bulyd ool (LIS g aiiy slaaly 9y 5,5
Vg cutlys (s (o bl 5o aiie b ) ine ©oglds o5 00 oaaliio ad) o (LIS a4l (g5 5y

bl 53 b )l tae 2> S (5lel s 3 S oIS clale (g9, gl lite 51 g (Sits 85 canly (8 2 S Judg IS
odalie (Sy 5 (g p)5 2 pSsken VP 9 VEY AIEF i ) S g (el cair 0y g9y JS S )87 clalé (gt Jloys
5 (Sx 5 0ig e 0 Sk WIY) tin aly ) o e iy g Bl (ials Jidg)lS clale (S (5 cos b
Vgt 2 oaldia (S 5 (g p)5 52 P IS (e +/7B) dedos i 4l (59 Ll (pl o il oy a8

Jloy balys )3 .yl e 2oy o (g )lel o > JS Jib clale (g9, gl blite 31 5 (Sis a5 caly b S i

JS U8 el (Sis 5 cod ad eanlie alir b 59y o epeS e wli 5 S b gy JS U8 bl it
N g 25 oanlie s wli 4l g9y o Gl (e g atiy 5 by sl gy S5 S8l e g 8l 38l

Loy Sy s kel a3 2lom PNl g At 5 03y o) ol Mt ST g SiS A5 wly 18U i alm Pl g 4t S5
b ool i 5 o il (59) (S 5 by 5 ady ol 55y 2lsr el 5 0jy i Jley bulpd 3 Ad ) xe
g iz slaal (o) A5 Lulpd ) lga Pl 5 (g (i OL RIS aail den 3 olgn pll (g (Std A5 CoS
Vg a8 odaliie i a4l g9y W5 Lalpd 3 0y GRS ot 5 A5 o (b,

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



W i d 9 (o) S A

29T Al GRS (6005 9 (K592 5 arbemion Olio (B (G9; wl g (SWiS (IS il 51 (ke i S - Jgu

.‘_93‘).3)
o S 0 N LS T R [E "r‘; ;f
o rok o P I"” (wgg) (Mgg  (mmol (COz mmol C(O ) Joss
©) @) o IFw  'Fw) m?s™t)  ‘umol H,0) ZSES)]

38.68b 127'616"0' 053f  1.66a 4'°dlbc 1.18¢d 475de s

57.46a 204.08ab 063  150b  5.64a 1.62b 7020 b
29'§6b° 153.64bc  0.6de  1.62a 3'9d7bc 1.48b 59lbc s
37-?:62b 119'654“' 0.84c  16lab 516ab  0.72de 500cd  JJ KA

H|

35220bc 161.48bc  084c 138  4°7ab 2.43a 6510 ¢

C et

65.63a 22856a 0.76d  1.23d  4.81ab 1.71b 8231 i

30%8“ 102'54"0' 099b  133cd  2.59%d 1.57b 4.04de s

17.16cd 73.93def 1.0la  1.06e 3.06ed  1.03cd 439de b
18%6“ 64.04fg  065e  0.80f  0.84e 1.29hc 234g ks O
2900 searrg  098b  osar ST 053 3.93f W
il A

061d  38.78g  056f 0655 °°0U  (gide 3a2fg

e A

2380 Gaoofg  084c  0.87F  19%f  0.69de 284g i,

Jloys bulyd 53 a3 Jlisine d0y> Sy ol gl )3 ) § g 2 S G35 g b Pl T g b (S i 50
P 0J9 (S 5 Cod A sdalde () xe Golds sl ple (g 0 ed (b g 4l ladl > adoy 5 e ooy
odaline (YY) Jad 9 (VVA) atis a0l 0 ials oy yieS g (YY) dbo ilin a0l )3 ialS oy gy &S g ygbods bl il ay,

il g Cou
g SaalaSsy NijS, 1997 )l L5 j1 b qapml ol Joxe Ysase o sl (a5 &y Lol sl LS > jriusgid
39y (A A lagn 31 (36 sl (3Som gl dlspo 13 friogid ine ylS (NS, 1997) 3,18 o b (LS g cod o
Ox ) QS (sjrwgd laplul (glaijs) e lacadgioe way als o 3 (SuiS 5 GRlEIL (Jilde > il CO2 Gl
(st s A St Fuwly 4 B putin G5 I L S 9o i g Glise (ialS ol Jele 900
Sab 9y ol Bpas LIS g 5w Glime & 05 eaalin) Vo YP g M4 (oS5l claayly g9, Grecetto Gentire 8, Sxigm

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



e g st j (S HIT Ve

SWgn lyp ol (SKan (Sid 4 (29 polie 3935 b > wl gg5 .(Frioni et al., 2020) cusl VV-YP caily jl yuin M4
2 &S 29d 0 0lS oS 8 o sl el bl atily g5 Ve flo; cse b adlb mad  Sis 8y LSS Cuglie sl
PGPS Gl (s (5 Cov a4 gy e Sl S Sl gk D D9 Jiwgd gl pialS el dos
3 oieS] Jlé claaiss clal g syl gen b a8 wiwn Slis] (&1 cunls ol L8 aluS 5 g asl lEl Sy
Marschner et al., ) Kai 0 oL (sl Joho 13 cioluST i o mlo g 03)S (6 i Jsbo Sl sla JsUse gmulipns]
slon o o Laulys 6 s s )5 50 cou |y ,SK0usG Ji Jelgs plp 50 Caoglio y3 Cunl Son bSNgy o b 4L (1996
e slge Jsl 4 0 oS Slaaly (Ollat et al., 2003) 3)ls ady 13, 55 (655 ;b Swign 5 b blite 5l luss S 4

@ Ol o & asi oy iaghy cul o cadls aialys |y (Sis i b ablie Bl b il 5 S & gyt O
LTSV R C IV PHPURCINE W VSRR W J.\J%@‘j Jesl s S wﬁmb&@yimy.&;g)ﬁuwubm@)
Ol Brae S 5 sihgd bis ped by (gdm 4y 3 5 iy 4l (g) b lay Sigy (SS A5 (b S g
P Gy Ad) g S SAd ( yieS (ghld A dilin Al 59y et dilin ©8) D LI bl b )0 AD) Had alS mle (YL

s O 118 39008 b Gblio 5 S (gl o JB g 039 (St (35 Ll

P

ale 9 $5ygliS pole Ao . (Sid 4 Glpl (og g ) 4w 0 ap @eS 5 5B lagl ITAY .S Sl g )
Ne o=V (Y)V e canb
5 (Vitis Vinifera L.) ;5550 68, duw)d g5laws] gl (adls oy pw IVAY 2 (Sl & (oD & (dle 1) o olpw Co g
AA-AY XA ) SLel pole aloee . (Sis i bty
Do V¥ 08) )3 )3 (olie yolis Cla p ST (5958 Gl 9 (SiS ST ST ATAY L5 e 95 (e | codljile
V=0 :(V)Fe s y5LiS pole 4o
Bianchi, D., Caramanico, L., Grossi, D., Brancadoro, L., Lorenzis, G.D. 2020. How do novel M-rootstock
(vitis Spp.) genotypes cope with drought? Journal of Plants, 9(10): 1385:1-16.
Frioni, T., Biagioni, A., Squeri, C., Tombesi, S., Gatti, M., Poni, S. 2020. Grafting cv. grechetto gentile vines
to new M4 rootstock improves leaf gas exchange and water status as compared to commercial 1103 rootstock.
Agronomy, 10: 708.
Marschner et al., 1996 H., Kirkby, E.A., Cakmak, 1. 1996. Effect of mineral nutritional status on shoot-root
partitioning of photoassimilates and cycling of mineral nutrients. Journal of Experimental Botany, 1255-1263.
Nijs, ., Ferris, R., Blum, H., Hendrey, G., Impens I. 1997. Stomatal regulation in a changing climate: A field
study using free air temperature increase (FATI) and free air CO, enrichment (FACE). Journal of Plant, Cell
& Environment, 20(8): 1041-1050.
Ollat, N., Tandonnet, J.P., Lafontaine, M., Schultz, H.R. 2003. Short and long term effects of three rootstocks
on cabernet sauvignon vine behavior and wine quality. In Workshop on Rootstocks Performance in Phylloxera
Infested Vineyards, 617: 95-99.
Ponce, R.G., Salas, M.L. 1995. Improvement of the growth, grain yield, and nitrogen, phosphorus, and
potassium nutrition of grain corn through weed control. Journal of plant nutrition, 18(11): 2313-2324.
Porra, R.J., Klein, O., Dérnemann, D., Senger, H. 1980. A simple method for the rapid determination of 4, 5-
dioxovaleric acid in the presence of 2-oxoglutarate and other 2-oxocarboxylic acids. Journal of Hoppe Seylers
Z Physiol Chem, 361(2): 187-190.

Vilagrosa, A., Bellot, J., Vallejo, V., Gil-Pelegrin, E. 2003. Cavitation, stomatal conductance, and leaf dieback
in seedlings of two co-occurring mediterranean shrubs during an intense drought. Journal of Experimental
Botany, 54(390): 2015-2024.

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



A ot j 31 9 (sannd j SB (WT

Study of drought tolerance in some grape cultivars used as rootstock for Bidane
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Abstract

Drought stress leads to significant changes in the physiological and biochemical properties of the plant.
One approach to deal with drought stress is to use drought tolerant rootstocks. This study was conducted in
the greenhouse conditions to evaluate the drought tolerance of some Iranian grape cultivars as rootstocks for
Bidaneh Sefid cultivar using a factorial experiment in a completely randomized design with two factors;
rootstock (‘Chafte’, 'Rotabi’, 'Khalili', 'Lal', 'Rashe’ and 'Bidaneh Sefid’) and drought stress (40% and 80% of
soil available water) at Bu-Ali Sina University in 2019. ‘Bidaneh Sefid’ showed the highest decrease in
photosynthesis and water use efficiency compared to 'Rotabi’, 'Chafte', "Lal', 'Khalili' and 'Rashe’ Rootstocks.
'Chafte' and 'Rotabi' showed a minor decrease in water use efficiency and photosynthesis under drought stress.
'‘Bidaneh Sefid' had the highest decrease in chlorophyll, less accumulation in total phenol, low water use
efficiency and designated as the most sensitive rootstock to drought tolerance.
Key word: Drought stress, Photosynthesis, Rootstock, Transpiration.
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