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Table 1. The effect of training systems (Trellised and Nontrellised) on some morph-physiological traits of two
grapevine cultivars (Bidaneh Sefid and Bidaneh Ghermez) during cold acclimation stage.

S o, Jedg ks 3558 S xR P oS
Training Cultivar Chlorophyll  Carotenoid Leaf fall Perlde_rm Lignin
System (mg/g FW)  (mg/g FW) (%) formation %)
)
S dilo
Bidaneh 1.25b 1.20a 70.8Db 87.9b 270.7b
syl Sefid
Trellised 0,8 il
Bidaneh 0.77c 1.18a 87.7a 95.3a 285a
Ghermez
S dilo
Bidaneh 143a 1.04b 55d 78.4d 253.8d
X j> Sefid
Nontrellised 5,8 «lo
Bidaneh 10 c 1.12 ab 63.8¢ 83¢ 257.8¢
Ghermez
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+ Means with the same letters in each column are not significantly different according to Duncan test at 5% level
of probability.
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Table 2. The effect of training system (Trellised and Nontrellised) on leaves macronutrients content of two
grapevine cultivars (Bidaneh Sefid and Bidaneh Ghermez) during cold acclimation stage.

S o) O3 r-~L~ S 5ok M
Training Cultivar Nitrogen Potassium  Phosphoruse  Magnesium Calcium
system (%) (%) (%) (%) (%)
S il
Bidaneh 0.83b 0.84b 0.183 b 0.35b 1.88b
Syl Sefid
Trellised 0,8 dilas
Bidaneh 043¢ 0.85b 0.153 ¢ 0.25¢ 1.85b
Ghermez
i ala
Bidaneh 1l1la 0.94a 0.213a 0.43a 195a
08 y> Sefid
Nontrellised 3,3 ailos
Bidaneh 0.97 a 0.87 ab 0.190 ab 0.37 ab 190 a
Ghermez
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+ Means with the same letters are not significantly different according to Duncan test at 5% level of probability.

WYY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.14.2
http://journal-irshs.ir/article-1-607-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 |

[ DOR: 20.1001.1.16807154.1401.23.1.14.2 ]

OhSan 5 )5 540

o5 Do o ails laplail o ol bl § Syl slepate Koo g ey (s Same (5leS e 45Ul 4o
ot S8l (e oy 4 @l layaie (i Sp ol g Sl G a5 (speb 4 ((TF) wad e g cBla o
ol oye3d g s jsliie a5y, Jsb g Lo (2al5 b plojen Lol sume (il o 5 bajaie plmly iS00 lay
bl yaie clle o 1als 50,5 o0 50 @igl axdl w5 Congy ety (97 5 BT Wl il 50 Lo i
@ gl oo SES Gew S 5 ool aBgte wl 8 (nl 0w Slge 0058 Jen Dge ;0 5 WS o Iy Al Gl al> e
Sdl Jyons job 4 iS00 (15 (b Sjge 4 bes (a5 S s @ S50 & pla L o bl e
395 9 SdersS S 5 2l slayaie e 0B L bty 5 a5 bagih @by slaasls asle o3l
o 0y98 3 S syl paiges alape Vb 56Kl (59, ;00 ladllae ;o ((VA) Wsdi oo allins 955, al> e 3y
LSy lpnd bl Jlade ol o Yo U jiingid polas g o) Layll 09 dclus b azgi b aS 0l aseie Cllilo
Ol slake (ails Glacdly o 038 Cqzr Syl pate (nl 4d55 5 sazme (GHleS e Judo 4 ol lan 5 b e Gl
3 8kes g Sl (6958 0gme JoSiS al> o aiile ol S (Su3elgid U2l pe 5l (pam )3 (e pate 4 5l (7)) S8L alS
4 g o LS siug, ab, delol gl fad Ll jo G550 995 B pans Lol cams oo 18 LUy Sl 4
(V) A o0 doso Alias) Slayms ST 50 Gk (s (6l (S 289 0925 Jo

Lol (Jld 5eST 5 (50epannS Ty 0o (5 lag il colaceny JJs a4 olS ) el Conds S5
S et il 50 slié )l il el ol cl 5l g Sgbice (Soig 5l b cialuST 25 o slié 5l caslns
P sl pednlie 5 O e (2185 5 ol QLS 50 (It Glapssil (a3l 5l (S ey (09 95800
Lol o S50 5 ol measd epiimgnd agysell J& 5 Joo il €53 £+ 5l G 00,5 JUd e 5ol jLtd pilas
Loy dy Ceoglio Lioli8l g ous slic Sg il )0 Glmss obml Cge (59,58 b Jolas ol 5l el ((3) conl ool <ol
pody Al S as o)ls 0929 Dglas by 4 (5,55l copu Blad I e slaed; e (YY) Sl ol e 4
a5k loyw 0 )5l (VL Ce s L o) 50 a5 all o S 035 oy B Eublo 5l (S39092 50393590 (sl s
Ol Gloyw @ )5l Sy b lag) 5l it 08 sl pate sazme (giluS e g Ldg)lS 450 Co e Jgene
S5 e 39,8 5o S Y sloj 4 Jomdi b 08, G lsie 4 508 ailag oS0l jo S0l aalllas o (1) Wil e
2 09l aBlse 05 Sl 4 Jooui L o3, Slgie @ i g )oKl 51 i S 5l ol Slopaie £e5 g ey n
@ )k ey ulnle W) 2650 e xS s B Glaptins b anslie )5 (gl Con i slapiiac (2
oy O34 L ol (sl ol anlllas o 45 090 oo plonil (6 i i p b o paie a5 g andly (6 iy lop
(o LS| (s Slogtd 99 9 (S92 Sl 9)) Loy 4 Joxs

@l ye 55 0 )0 (BaluST (ad loged 5 (er et Gy ar ool 95T Al Glo s 4 Jox (e (it
g il Loy 4y Jomd (lan (g S Sl )0 0095 (s )10 s )8 00l Can i 30,8 Ao o) 4 bogy e oledial g
o= (Y ‘_JB‘-\’) Y od.:)> LSOO L: 0l Sy dubw AJL.\*: pﬁ) O b})).a GM.\)L.MS‘ UM 6‘0}@5 9 @9; [P u“B) U‘JL“J‘
slas 2lgly g Cudle GeedS Sz clie a3l SO plie 4 Sl Sg Ctd we s RSl (Soji a8
)L:‘ 9 (Y‘) )51‘ L (\/\) Sl 00l oolaul ul.QLS LgLa,w Le L},cp.?u ML?LA > alises u‘)iwa)a Ja.ws.w as ..\.wl.:GA
Q"‘ 5 lewb slae 4 °‘>)‘3 LgL‘bwT )‘ ‘;b aS Cwl 0l asLis 9 gj).: RS oAl U»J‘)S‘ 4 e Lo).w oS Ay
a0 ol oo Ja o Loy 2 o sl Lid (2iSTe b o Sy s g, b oo 8,905 LTs0 lade .ol Lol s
3 Loy 25 5l o el 5l abouss Jgid slaaaS 5 (gumlonnST e b (ol slogad g, b oo 8,5 LTs0 ladie
S oo Gt |y Loy 4y Jazed 5 a8 el LLS )|
Sl ST b slaasss odgs Giolpdl s o 4 cul glaé slacaw! obml LYo 51 (S iullST s
Sty SRl 08 Cawd by gl 05 Jadyed b sy lalid slangdshnd Colliw (ialS b Loy (A5 05
5 basdsand aib slid sbo oy 1 w0ad howd del>—J5 [Lale SO 4 jsb-mbe s pdsAllas! cdbs 5l s s

\W¥


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.14.2
http://journal-irshs.ir/article-1-607-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 |

[ DOR: 20.1001.1.16807154.1401.23.1.14.2 ]

ow}&j ) _)/.) chgéﬁbw » )J/MLM

Syl Jlos a1y slae cuns ioli8l as ool Hlag,o o BISS sbwl el b s cpl g Wigd oo Cow Sl sl S

9 Srddeds ;S Gl gl o0 e Cudd ize g Log mebal jo ST sbml cael slid 355 5 (5558 530
(\Y) MLGA c\.._‘>l.u sline O o 15 ‘;Q)LA).MJ OM\)QLMJ O [N

LS’?J s L)‘“’ﬁ) 90 A W) »))91).3 (LTso ua>Lw) n\.aLu.wo) dLGJ.««) EY J.o;u B (Liz“"“’)b ‘od.a)->) Cem (omimmipa JJ| Al Jj»

Loy 4 (5 )53l al> 50 (o (a8 il 5 s dila) 55550 o8 90 50 (LtuluST o Sloged
Table 3. The effect of training system (Trellised systems and Nontrellised) on winter cold tolerance (LTso index)
estimated by two methods of electrolyte leakage and oxidative browning in two grapevine cultivars (Bidaneh
Sefid and Bidaneh Ghermez) during cold acclimation stage.

ol (S Jes ool (S35t Joos
S5 S s, a1 0l sloged b,
Sty o . Freezing tolerance based Freezing tolerance based on
.. ) o .
Training . on electrolyte leakage oxidative browning
Cultivar J .
system (°C) (C)
ol auaw! ola ©o ole wiawl olo @©o
March January March January
s 43l
e e -15.30 b -17.46 b -13.41b -16.12 b
RSN Bidaneh Sefid
i 50,8 4l
Trellised IR -18.69 a -20.46 a -16.87 a -18.96 a
Bidaneh Qermez
_
e S -13.28 ¢ -15.25 ¢ -11.08 ¢ -14.10¢
e Bidaneh Sefid
Nontrellised 5o Wl 14.85 b 17.47b 13.16 b 15.79 b

Bidaneh Ghermez

305 (5l sime GBS Sl yga3l bl (10 o) (5,le] Bl 5l oygim 5o 50 S iie g, syl sla Sl *
+ Means with the same letters are not significantly different according to Duncan test at 5% level of probability.
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Table 4. The effect of training system (Trellised systems and Nontrellised) on water content and total phenol of
two grapevine cultivars (Bidaneh Sefid and Bidaneh Ghermez) during cold acclimation stage.
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Table 5. The effect of training system (Trellised systems and Nontrellised) on soluble carbohydrates and proline
content of two grapevine cultivars (Bidaneh Sefid and Bidaneh Ghermez) during cold acclimation stage.
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Fig. 1. The effect of training system (Trellised systems and Nontrellised) on hydrogen peroxide (Panel A) and
malondialdehyde (Panel B) content of two grapevine cultivars (Bidaneh Sefid and Bidaneh Ghermez)
during cold acclimation stage. Means with the same letters are not significantly different according to
Duncan test at 5% level of probability.
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Fig. 2. The effect of training system (Trellised systems and Non-trellised) 0N abscisic acid (Panel A) and starch
(Panel B) content of two grapevine cultivars (Bidaneh Sefid and Bidaneh Ghermez) during the cold
acclimation stage. Means with the same letters are not significantly different according to Duncan test at
5% level of probability.
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Fig. 3. The effect of training system (Trellised systems and Nontrellised) on raffinose (Panel A) and glucose
(Panel B) content of two grapevine cultivars (Bidaneh Sefid and Bidaneh Ghermez) during cold
acclimation stage. Means with the same letters are not significantly different according to Duncan test at
5% level of probability.
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Fig. 4. The effect of training system (Trellised systems and Nontrellised) on fructose (Panel A) and sucrose
(Panel B) content of two grapevine cultivars cultivars (Bidaneh Sefid and Bidaneh Ghermez) during cold
acclimation stage. Means with the same letters are not significantly different according to Duncan test at
5% level of probability.
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Comparison of the Effect of Trellised and Non-Trellised Training Systems
on Morphophysiological and Biochemical Indices Related to Cold
Tolerance in Two Grapevine Cultivars

H. Mehrpour, R. Karimi®, A.A. Ghasemi-Soloklui!

The present study was conducted with the aim of comparing the effect of trellised and
non-trellised training systems on winter cold tolerance of two cultivars of Bidaneh Sefid and
Bidaneh Ghermez factorially based on a randomized complete block design. During cold
acclimation stage, the lowest content of leaf nutrients and the highest rate of leaf fall, leaf
periderm formation and bud lignin belonged to Bidaneh Ghermez cultivar under trellised
system. Moreover, the highest winter cold tolerance estimated by ion leakage and oxidative
browning, total phenol, proline and soluble carbohydrates in both January and March were
related to the Bidaneh Ghermez cultivar under the trellised system. Howevere, the lowest
winter cold tolerance, total phenol, proline and soluble carbohydrates was related to Bidaneh
Sefid cultivar under the non-trellised system. Forthermore, the highest bud water content,
starch, hydrogen peroxide and malondialdehyde in both stages of January and March were
related to Bidaneh Sefid cultivar under the non-trellised system. In both stages of sampling,
the contents of abscisic acid, sucrose, glucose, fructose and raffinose in the bud of both
cultivars were higher with the trellised system than with the non-trellised training system. The
results of this research can be used to encourage vine growers to change the method of
growing grapes from traditional to trellised system.

Keywords: Grape, Freezing tolerance, Periderm formation, Trellised systems, Soluble sugars.

1. M.Sc. Student and Associate Professor of Department of Landscape Engineering, Faculty of Agriculture,
Malayer University, Iran; Assitant Professor of Department of Plant Breeding, Nuclear Agriculture Research
School, Nuclear Science and Technology Research Institute (NSTRI), Atomic Energy Organization of Iran,
Karaj, Iran, Iran, respectively.

* Corresponding Author, Email: (R.Karimi@malayeru.ac.ir)



mailto:R.Karimi@malayeru.ac.ir
https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.14.2
http://journal-irshs.ir/article-1-607-fa.html
http://www.tcpdf.org

