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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 e o, Jedgls 3558 Sr ot P o)
Training Cultivar Chlorophyll  Carotenoid Leaf fall Perlde_rm Lignin
System (mg/g FW)  (mg/g FW) (%) formation %)
(%)
S Al
Bidaneh 1.25b 1.20a 70.8b 87.9b 270.7b
syl Sefid
Trellised 0,8 il
Bidaneh 0.77c 1.18a 87.7a 95.3a 285a
Ghermez
S Al
Bidaneh 143a 1.04b 55d 78.4d 253.8d
X j> Sefid
Nontrellised — »,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 e o) O3 r-~L~ S 5ot M
Training Cultivar Nitrogen Potassium  Phosphoruse  Magnesium Calcium
system (%) (%) (%) (%) (%)
S il
Bidaneh 0.83b 0.84b 0.183b 0.35b 1.88b
Syl Sefid
Trellised 0,8 il
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.

YWY



OhSan 5 55,40

o5 Do o ails laplail o ol bl g Syl slepate Koo g ey (s Same (5leS e 45Ul 4o
ot S8l (e oy 4 @l layaie (i Sp 0l g Sl G a5 (speb 4 ((TF) wad e g, By o
ol oye3d g s jsliie a5y, Jsb g Lo 2al5 b plojen Lol sume (il o 5 bajaie plmly iS00 lay
bl jaie bl o 1als 50,8 oo 50 gl axdl mutil)ly 5 gy ety (97 5 BT sl il 50 Lo jaie
@ gl oo SES Gew S 5 ool aBgte wl 8 (nl 0w Slge 0058 Jen Dyge ;0 5 WS o Iy sl I35 al> e
Sl Jyors job 4 iS00 (15 (b Sjge 4 bes ()05 S s @ S50 & pla L o bl e
3955 9 SdersS S 5 2l slayaie Jl e 0B L bty 5 a5 bagih @WlSy slaasls asle o3l
o 0y98 3 S syl paiges al> g Vb 50Kl (59, ;00 laddllae ;o ((VA) Wsdi oo allias 955, al> e 3y
LSy lpnd bl Jlade ol o Yo U jiiwgid polad g o) Loyl 0g delus 4 azgi b aS 0l aseie Clilo
Ol slake (ails Glacdly o 035 Cqzr Syl pate (nl 4d55 5 sazme (HleS e Judo 4 ol lan 5 b o T
38hes g Sl (5958 0gme oSS al> o aiile ol S (Su3elgid U2l pe 5l (pam )3 (e pate 4 5l (7)) SSL alS
4 g ol LS siug, ab, delol g il fad Lyl jo G550 995 B ran Lol cams o 18 13U 5 Sl 4
(V) A o0 doso Alas) Slajms ST 50 (b (s (6l (S 289 0925 Jo

Lol (Jld 5eST 5 (5y0epaneS Ty 0o 5 lag il coluceny Js @ olS ) el Conds S5
S et il 0 slid )l il el ol ol 5l g 9ebice (Soig 5l LU cialuST 25 o slié 5l claslns
P sl peddnlie 5 O e (185 5 ol QLS 50 It Glapssl a5l 5l (S ey (019 95800
Lol o S50 5 ol measd ¢jiimgnd agysell J&5 5 Jom 3l £33 F 0 5l Gian 00,5 JUd e 5ol jLtd pilas
Loy dy Ceoglio ioli8l g ouls slic Sg il )0 Glmss obml cge (59,58 b Jolas ol 5l el ((3) conl ool <ol
pdy Sl S as o)ls 0929 Dlas by 4 6,55l co o Blad Sl e slaed; e (YY) 81 ol e 4
a5k loyw 0 )5l (VL Ce s L o) 50 a5 ally o S 033 oy B Eublo 5l s (S39092 50393590 (sl s
Ol Gloyw @ )5l Sy b lag) 5l it 08 sl pate sazme (giluS e g Ld9)lS 40 Loy Jgene
S5 e 3,8 5o S Y sloj 4 Joodi b 08, G lsie 4 508 aila o0l jo S0l aalllas o (1) Wil e
2 09l aBlse 05 Sl 4 Jooui L o3, Slgie @ dnds o )oKl 51 i S 5l ol Slapaie £e% g pyhn
@ )k ey nlnle W) 2650 e xS g B Glaptin b anslie )5 ()l Con i slapiiac (2
ey LS4 b ol (sl ol anlllas o 45 090 oo plonil (6 i i p b o paie a5 g andly (6 iy Lo p
(ot LS| (s Slogtd (99 9 (S92 Sl 9)) Loy 4 Joxd

@3l ye 55 0 )0 (BaluST ad loged 5 (or et g, ar 0ol 95Ty Al Glo s 4 Jos (e (it
g il Loy 4 Jomd (lan (g S Sl )0 00gs (s )10 s )0 00l Can i 30,8 Ao o8 4 bogy e oledianl g
o (Y ‘_JB‘-\’) Sg od.:)> LSO L: 0l oy dubw AJL.\*: pﬁ) O b})).a GM.\)L.MS‘ UM 6‘0}@5 9 @9; s u“B) U‘JL“J‘
slas lgly g Cudle GeedS Sz clie a3l SO plgie 4 Sl Sg Ctd weys RSl (S a8
)L:‘ 9 (Y‘) )51‘ B (\/\) Sl 00l oolaul ul.QLS LgLa,w Le L},cp.?u ML?LA g 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 e U»J‘)S‘ 4 e Lo).w oS Ay
a0 ol oo o o Loy i o sl Lid (2iSTa b o Sy s g, b oo 8,905 LTs0 lade .ol Lol s
3 Lo o 25 5l o el 5l abouis Jgid slaaaS 5 (gumlonnST e b (ol slogad (g, b oo 8,5 LTs0 ,lade
S oo Gt |y Loy 4y Jazed 5 a5 el LLS )|
Sl ST b slaasss odgs iolpdl s o 4 cul glaé slacawl obml LY 51 (S ciullST s
Sy SRl 08 Cawd by gl 05 by b sy lalid slanpdshnd Colliw (ialS b Loy (A5 050
5 basdsand aib slid sbo oz 1 w0ad howd del>—J5 [Lale SO 4 jsb-mbe s pdsBllas! cdbs 5l s s

\W¥



ow}&j ) _)/.) chgéﬁbw » )J/MLM

Syl Jlos a1y slae cuns ioli8l as oal Hlag,e ¢ BISS sbwl cel b s cpl g Wigd oo Cow Sl sl S

9 Srdydeki 5o il osdige big i Gizes g Loe el o PLST obul el slid 355 5 (558 15U ol
(\Y) MLGA c\.._‘>l.u sline L o 15 ‘;Q)LA)M OM\)QLMJ O% [P

LS’?J s L)“’ﬁ) 90 A W) Q)JJ.} (LTso ua>Lw) n\.aLu.wo) LgLoJ.w EY J.o;u 5 (Liz“"“’)b ‘od.s).>) Cem (Omtmmara JJ| Al Jg»

Loy 4 (5 )53l al> 50 (o (a8 il 5 s dila) 5550l 08 90 50 (LiuluST 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 Jos
S5 S s, a1 0l sloged (b,
Sty ot ’ Freezing tolerance based Freezing tolerance based on
.. ) o .
Training . on electrolyte leakage oxidative browning
Cultivar J .
system (°C) (C)
ole auaw! ola ©o ole wiiwl olo ©o
March January March January
s 4l
e e -15.30 b -17.46 b -13.41b -16.12 b
ETR 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¢
INES Bidaneh Sefid
Nontrellised 5o o 14.85 b 17.47b 13.16 b 15.79 b

Bidaneh Ghermez

305 (5l sime GBS Sl yga3T bl s (10 o) (5,le] Bl 5l fygim ,o 50 S ie g, syl slanSilo t
+ 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.

ol lgome J5 Jsé
o . Water content Total phenol
S e r% %) (mg/g DW)
Training system Cultivar
olo duaw! ols ) olo wiiwl ole )
March January March January
vk o 47.11b 37.441 10.9 be 132¢
RS Bidaneh Sefid
i 10,8 Al
Trellised IR 4458 ¢ 35.99 ¢ 134 a 16.6 a
Bidaneh Qermez
ke 51.66 a 41.40 a 10.1b 128¢
NEs Bidaneh Sefid
Nontrellised o o 48.83 b 38.69 b 11.9b 14.83b

Bidaneh Ghermez
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+ Means with the same letters are not significantly different according to Duncan test at 5% level of probability.
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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.

Wl g dedes aila) 555l 08,5 99 (& o)) 55,500 5 (Al 6)10) ;955558 (slgiome 2 (Sl 05) Cu S it S =Y SS
WS S5l yg05T el o (10 law) (g5lel Bl 5l g ;o 50 Syt By, 6ylo Lo yus a5 5,55l al> o o (50,8

Al (g ls gime

e 50 035 99 5 ST alg> )3 (6 59355,8 5 59,000 Godly Jslne slanid slyime ol adlllae o

255598 9 59,80 Gerdly Joloee slawid clale ()b 5l ol saaliv odiiE g SloSTE L anlie jo ()l
285 pshiles og e 99 2 )0 Sebe dilagn Glope 4 JoxdinS o) 5l i 308 Al Glesw 4 Jose o)
0 ] Sy 4 Ay b o glne (sloaid s cublol 4 Lad, Ul el sad 03l gy i slouis
S 1 0l 5 5 58 b s 55 o5 Slibas i 5l el b oo Lol sl a0 oo a5t sl it
&9 Jodo a4 aie Siols Con i peas Glilo a5 Sl ST Sl o 4 ol B Ll wilinsy lo s 4 oz
Sk al> e 3)ly (Slidemg ;S S5 il e Ll b oogee ()15 Eob )0 @S 9 S wstd gl 5o 9 lie
033 s SLOST I i (Sl )d s L1 ST (loyus 4y Jood (l5ee 2 Ll (pal a5 gl oo Loy 4
2 ook a4 Wedoe had sla s Seiws Joloe laaid i fad skl o ST ad; B b Glojes o)l il
Jsloee sload wigd oo aalS gyl jlade 1 Jlad wly al>pe ;5 g ode; ladie (i & diliens) Gros Slg> al> e
Sbes jo (505 plp jo eaisS cladls laie 4 ()55l slacidgonl (] a5 jgbas cai s (LS o eqie sla s
Y ol iy slos 4 S olee 00iiS cpeans Al a5 L5 5 ailgm 50 LS 5 ol bl lime 5 00,5 oe eyl
o dtwd bl Gl ladgl jo eytes o Ol EelS am jo g ISl g0 Ol b disn ol 5l Jgloe slaasd
T sl 5Sge 05,5 23Sl b e 153 €55 oaiiys o 23,3 oles 55 o &1 B 0)) 4555 e 553k
() Wedoo 25 a3l glie Li> cose wad Glassee L adh JLatul Sigyuee slasil ;o S92se
sl Al e slae gplul ldl o 5enST Jd laaisS oS ogl ol I Wil o bl jauegs S

¥



OhSan 5 55,40

claiss o 50 5Bl asiis Lo, jo olS Olgs g Loy 0 Jood b ofg ok 4 jeuSTtwl g jeidl) slaas 51Xl
0wy oo Gl ply iz b oy slos b agzrlyn oy 0 a5 Wil oo la 4 i G 5 lolid BB ojs &y Jomio

S 5 4

5 el oS 5 sl (ol Slosed 5 (St gy 4 o 95 Allins) glopus & Jo s (2 e
2 95 ()l s 50 w8l D5 5o, i 08, 4 barye olesianl 5 60 al>pe 55 58 )0 Jslxe Sl S
Slyoe29: Sy Gelon oSS Jgd ilinns) Slopw 4 Jood (7S losiinl 5 (69) (5 I ptiged al>ye 93 j2 )3 Al
STy g @l (Ol lyime e 0nl p 093] 092 B s 50 00 S s dilin o) 4 bgyye Jslxe
i 5 4Bl (195 Snbe Al 03 4 Lo o clodiinl g (60 Al e 93 52 50 dllex wsdlgapglle cBlil g (39,000
Slyome (pyin a5 0l ealie (b 5l og (chea)ld pleces )0 0ad Cun S je 8 dlay 1) )0 (lie (S g 0y
alllae (nl 23,5 052y ()l i & bgje 08) 93 50 SloST aile 3 555558 5 9 L el Joloee slaoid
55 Sl St Slast gl QST ad i 5 5 edS g )55l 0js> GLulid )5 (sl of) 4l Sy plsredr WS oo

355 )18 oolaial 390 (S )ls & 0ai i3 Sl 00l g 05 i g (S Slagl ALl L g (Sl
References Xleo

1. Abdel-Shafey, H.l. W. Hegemann and L. Teiner. 1994. Digestion with concentrated HNOs; and HzO..
Environ. Manage. Health. 5: 21-24.

2. Bates, T.R., R. M. and P. Dunstand Joy. 2002. Seasonal dry matter, starch, and nutrient distribution in
‘Concord’ grapevine roots. HortScience, 37(2): 313-316.

3. Beck, E.H., R. Heimand and J. Hansen. 2004. Plant resistance to cold stress: mechanisms and environmental
signals triggering frost hardening and dehardening. J. Biosci. 29: 449-459.

4. Bertamini, M., K. Zulini, K. Muthuchelian and N. Nedunchezhian. 2007. Low-night temperature effects on
photosynthetic performance on two grapevine genotypes. J. Plant Biol. 51:381-385.

5. Bradford, M.M. 1976. A rapid and sensitive method for the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal. Biochem. 72:248-254.

6. Camargo, E.L.O., L.C. Nascimento and M. Soler. 2014. Contrasting nitrogen fertilization treatments impact
xylem gene expression and secondary cell wall lignification in Eucalyptus. BMC Plant Biol. 14: 256.

7. Campos P., V. Quartin, J.C. Ramalho and M.A. Nunes. 2003. Electrolyte leakage and lipid degradation
account for cold sensitivity inleaves of Coffea sp. Plants. J. Plant Physiol. 160: 283-292.

8. Chalker-Scott, L. 1988.Relationships between endogenous phenolic compoundsof rhododendron tissues and
organs and coldhardiness development. Ph.D. Dissertation, Oregon State University, USA.

9. Choi, S.T., D.S. Park and K.P. Hong. 2011. Status of nitrogenous and carbohydrate compounds as affected
by nitrogenfertigation rates in young persimmon trees. Sci. Hort. 130: 354-356.

10. Comis, D.B., D.M. Tamayo and J.M. Alonso. 2001. Determination of monosacharids in cider by reversed-
phase Liqueid Chromatography. Anal. Chim. Acta, 436:173- 178.

11. Ershadi, A., R. Karimi and K.N. Mahdei. 2016. Freezing tolerance and its relationship with soluble
carbohydrates, proline and water content in 12 grapevine cultivars. Acta Physiol. Plant. 38(1): 210-215.

12. Ferrarese, M.L.L., A. Zottis and O. Ferrarese-Filho. 2002. Protein-free lignin quantification in soybean
(Glycine max) roots. Biol. 57: 541-543.

13. Ghasemi Soloklui, A.A., A. Ershadi and E. Fallahi. 2012. Evaluation of cold hardiness in seven Iranian
commercial pomegranate (Punica granatum L.) cultivars. HortScience. 47:1821-1825.

14. Heath, R. L. and L. Packer. 1968. Photo-peroxidation in isolated chloroplasts: I. Kinetics and stoichiometry
of fatty acid peroxidation. Arch. Biochem. Bioph. 125:189-198.

15. Hedge, J. E. and B. T. Hofreiter. 1962. Carbohydrate chemistry In: whistler, R. L. and Be-Miller J. N.
(Eds), Academic press, New York. 211p.

16. Kanayama Y. and A. Kochetov. 2015. Abiotic stress biology in horticultural plants. New York, NY, USA:
Speringer.

VFY



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

ow}&j ) _)/.) chgéﬁbw » }J/MLM

Karimi R. 2020. Cold hardiness evaluation of 20 commercial table grape (Vitis vinifera L.) cultivars. Int. J.
Fruit Sci. 20: 433-450,

Karimi, R. 2014. Evaluation of the effect of nutrition and abscisic acid on cold resistance of grapes.
Doctoral dissertation, Bu Ali Sina University of Hamadan, Iran. (In persian).

Karimi, R. 2017. Potassium-induced freezing tolerance is associated with endogenous abscisic acid,
polyamines and soluble sugars changes in grapevine. Sci. Hort. 215: 184-194.

Karimi, R., A. Ershadi, A. Rezaeinezhad and S. Khanizadeh. 2016. Abscisic acid alleviates the deleterious
effects of cold stress on “Sultana’ grapevine (Vitis vinifera L.) plants by improving the anti-oxidant activity
and photosynthetic capacity of leaves. J. Hortic. Sci. Biotechnol. 91; 386-395.

Khalil-Ur-Rehman, M., W. Wang, Y-S. Xu, M.S. Haider, C-X. Li. and J.M. Tao. 2017. Comparative study
on reagents involved in grape bud break and their effects on different metabolites and related gene
expression during winter. Front. Plant Sci. 8:1340-1349.

Knight, H., D.G. Zarka, H. Okamoto, M.F. Thomashow and M.R Knight. 2004. Abscisic acid induces CBF
gene transcription and subsequent induction of cold-regulated genes via the CRT promoter element. Plant
Physiol. 135: 1710-1717.

Koussa, T., D. Zaoui and M. Broquedis. 1998. Relationship between the Levels of abscisic acid in latent
buds, in leaves and in internodes of Vitis vinifera L. cv. Merlot during the dormancy phase. J. Int. Sci.
Vigne du Vin. 32:203-210.

Lee, B.R., K.Y. Kim, W.J. Jung, J. C. Avice, A. Ourry and T.H. Kim. 2007. Peroxidases and lignification in
relation to the intensity of water deficit stress in white clover (Trifolium repens L.). J. Exp. Bot. 58(6):
1271-1279.

Li, Z., X. Zhao, A.K. Sandhu and L.Gu. 2010. Effects of exogenous abscisic acid on yield, antioxidant
capacities, and phytochemical contents of greenhouse grown lettuces. J. Agric. Food Chem. 58:6503-6509.
Lichtenthaler, H.K. 1987. Chlorophylls and carotenoids: Pigments of photosynthetic biomembranes. Meth.
Enzymol.148:350-382.

Loreto, F. and V. Velikova. 2001. Isoprene produced by leaves protects the photosynthetic apparatus
against ozone damage, quenches ozone products, and reduces lipid peroxidation of cellular membranes. J.
Plant Physiol. 127:1781-1787.

Mills, L.J., J.C. Ferguson and M. Keller. 2006. Cold hardiness evaluation of grapevine buds and cane
tissues. Am. J. Enol. Vitic. 57(2): 194-200

Mirbagheri, S. M., R. Karimi and M. Rasooli. 2014. The combined effect of potassium and iron on yield,
fruit quality, raisins and cold tolerance in grapes. Agriculture improvement, (3) 20:745-737. (In persian).
Naserpour, R. 2021. Investigation of leaf nitrogen and potassium dynamics in the stage of adaptation to
cold and its relationship with changes in nitrogen compounds, soluble sugars and abscisic acid of two grape
species. Master Thesis in Horticulture, Malayer University. (In persian).

Pakkish, Z., M. Rahemi and A. Baghizadeh. 2009. Seasonal changes of peroxidase, polyphenol oxidase
enzyme activity and phenol content during and after rest in pistachio (Pistacia vera L.) flower buds. World
Appl. Sci. J. 6:1193-1199.

Plomion, C., G. Leprovost and A. Stokes. 2001. Wood formation in trees. Plant Physiol. 127: 1513-1523.
Ployet, R.,M. Soler, V. Carocha, N. Ladouce, A. Alves, J.C. Rodrigues, L. Harvengt, C. Marque, C.
Teuliéres, J. Grima-Pettenati and F. Mounet. 2018. Long cold exposure induces transcriptional and
biochemical remodelling of xylem secondary cell wall in Eucalyptus. Tree Physiol. 38(3): 409-422.

Shin, K.S., D. Chakrabarty and K.Y. Paek. 2002. Sprouting rate, change of carbohydrate contents and
related enzymes during cold treatment of lily bulblets regenerated in vitro. Sci. Hort. 96:195-204
Thomashow, M.F. 2010. Molecular basis of plant cold acclimation: Insights gained from studying the CBF
cold response pathway. Plant Physiol. 154: 571-577.

Velioglu, Y.S., Mazza, G., Gao, L. and B.D. Oomah. 1998. Antioxidant activity and total phenolics in
selected fruits, vegetables and grain products. J. Agric. Food Chem. 46:4113-4117.

Webster, D.E. and J.S. Ebdon. 2005. Effects of nitrogen and potassium fertilization on perennial raygrass
cold tolerance during deacclimation in late winter and early spring. Hortic. Sci. 40: 842-849.

VFY



OhSan 5 55,40

38. Wolf, T.K., P.R. Dry, P.G. lland, D. Botting, J.0.Y. Dick, U. Kennedy and R. Ristic. 2003. Response of

Shiraz grapevines to five different training systems in the Barossa Valley, Australia. Aust. J. Grape Wine
Res. 9(2): 82-95.

39. Yemm, EW. and. AJ. Willis. 1954. The estimation of carbohydrates in plant extracts by anthrone.
Biochem. 57: 508-514.

V¥



Iranian Journal of Horticultural Science and Technology 23 (1): 125-144 (2022)
Research article

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.
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