VY Sl XY epss VA sl Olal i mls 5 gl s

www.fsct.modares.ac.ir :aksws colu

‘;i'.h}}’_‘;ol& Il

Wl g e 03 Sl 00 Jlo )il o8 5 ST a5 e (lapTamns Ab
. \E3 Y oal A T, - w“ . &

Sl (e b (nbo qilio 5 (55)5LS” pole oSl ¢3S oSl ¢ SLEL uins 5 psle 09, )| (olis)lS” aS gol il -
Olrl e GBMe (lsjob (b wlie 5 (55)sliS pole oSS (65,9l 0183l ( (SLEl (podign g pole 09,5 el =Y
Olnl (B (i (b wlie 5 (55)sliS pole oSS «(65,9liS” 028l ( (SLEL podign g pole 09,5 il ¥
Olrl 0 o)) (e plol (Mellipn oltily  rb @lin 9 (655l 0183l o sLaS 9 (SLEL pole cwine 09,5 jlutils —F
Ol (GBMe (oo (o wlie 5 (65)sliS pole oIS «(55)gliS” 028l (LS ST g Mg (it 09,5 el ~0

oS>

dlas Sl

Ol 9 SU o3 g SISl 0593 53 28N e g kS B> glien Eagh cnl o
INE sz 2550 Sl 0,93 53 )R ad g5 plandgm 5 s A i F xSl
23 S S e Jalo 53 b (B3l Sl g b 6 s )y 5SU O o el 25 S
o 30\ s E Y ) e e s Gl 0Ly 5 (053,55 5 Y S 5 i) mha 4w
40 (sles b 63 4y o goe JUSH 31y A3 ol V¥R Tl 5 515 a b (L0 )
b 5K e g Slao (Fp ol 53 Ske 4 (5 1K 5 253 A0 md ushy 5 e seeden 43 )3
4 bas (Sl Ol ols 0L s a8 8 513 () 3550 (Sloylsl 51 oy ilien (gla3s,
4 by (0,3 VWV (S 0T O1n o 508 Syl os95 (b 55 5 b SRal31 0L 550
YVIOY0) a5y o3 (5SSl 505N 51 g immen 0 093555 St e
4 Dok (glo 548 Olen Ay3 5 0dalie 053555 Sy 7 s 31 03 il (gl 0 g0 3 (A
dalr 3 g0 Olgee cp F e 29 OL) b 51 5 A ol imn Hbay Syl 505N 5l
bsg SLobI 5N s 500 £0 55 edal s S ot 4 B o (oS3 2 4255 YVNAY) J s
s 8 adalie Lasls ol lake s Gl U 51 s 55510 b (sl D B EalS Jls
55 J Ol ot 9 s (Rl Ny, Slaolale)s OLL b Jd Ol S 5ls DL s
Ol 2 L5a, plo 51 5 olasme ssbay Sl 5 s 500V 53 ot e 4w 2
Ol 2 YL & Lol 5 e 55 Y0 )3 el S e 53 3leST 5T e
SN b 5 Gl 51 s 50 E0 03 505 i e 53 53 45 (Jlm )3 s 35 Zodlad
o e 53 S A T b s 3 WSas 2l Sl Sk sls e
Bl S s 5 sy 355 Ol 5 b 4 Slesll 51 g a5 80 03 VS s el 5
1 ol S Ol o3t (Sl 55 V0 5 ey 053555 St e 53 & > 5o
R TR CRPIF POt g PR P S TN PRty [ = VSRR [PR RS PR TR
BB Mosbe 29 VS n S g & b w51 ol Sl Ol o5t Sl )
Dl 93 (b 5 58N 6 g Dl Bad 55 15 ST i 093,555 o s 45 sls LS

Sl S duu:“ﬁ)ﬁt'“‘.b-'z‘*"g;""“

P e gla gt

V8T S, sl

VEYIN Y i

1gds wlds
STy e 5T
SESIESIN

!

L;J‘}.ﬂ Loy

= iy oy

Cdls 5l S Jelse

10.22034/FSCT.21.148.16.

F o J e
mousarasouli@gmail.com

16


https://fsct.modares.ac.ir/search.php?sid=7&slc_lang=fa&author=%D8%B4%DA%A9%D8%B1%DB%8C
https://fsct.modares.ac.ir/search.php?sid=7&slc_lang=fa&author=%D8%B1%D8%AD%D9%85%D8%AA%DB%8C+%D8%AC%D9%86%DB%8C%D8%AF%D8%A2%D8%A8%D8%A7%D8%AF
https://fsct.modares.ac.ir/search.php?sid=7&slc_lang=fa&author=%D8%AD%DB%8C%D8%AF%D8%B1%DB%8C
https://fsct.modares.ac.ir/search.php?sid=7&slc_lang=fa&author=%D8%B2%D8%A7%D8%B1%D8%B9
http://www.fsct.modares.ac.ir/

\i"‘ J\AJ?.- AR 092 c\i/\ O)l&.aj'

Wb ol pbol e 3 [ 25 8 s Ol o
T Oler o 3 035 (St Ol o b o o o3
35 b SIS 5 e S 0SS 03 s e
oIS Gla JS sl il gt e 5 5531 el e3ls olanst|
—0S 4 o LOT S 5 Lo g2a Laa o310 3L 0
Al pn b3S il e S Cilie gla
I L5l S gy 5 35 4 bl e e K,
Al e lagie Wd g 3w (SIS 5 Sop i
FB obe med 03 5 e oOke o3l s

IV] il e il

S Sl b s 6o a3t e, Sl cds Jrals
Slosgd s a0l 5 5 laas OUs £ 055 oeals sl
B LS ) S s sk 4 oS el U
g DL S S W g, S 2 508 AT 2108
o s Ol oo s (2l g 0 o 00 Sl 5 50 S0y
CodS [A] 35ed IS LU L 5 oY Sl 4
s e Jolse o Sl il Jal g 4 DY paes
L OlS e dae Lol dex 51l (Sa (S555
S e 5 3k o by (Glidles S5
b cos S AS 5 WS 3 Shee V0] 55 oLl
Sl 2l N T8 e 53 e s o Sl
Lo 55 o g CokS 35, Vb ol e les
e dam 5 (BL)3 L5 Ol p S Jalse dhe SHDVY]
TP VY S JUCTy| PRCINI[PENNINR R P SN JE I
kS I (S Ol Sk o Shes (1
et sbar 50N W5 S s VY] 35 5 0 00
sosls o3 b o 1 W Tl s 4 g 358 Ol
Ol 5 e 41 55 338 (5 5 S5 50 U5
W gl s w38 Ul edle )l Sy

3G 5 s 5 s Ol Olgn Kl o S s

3- Canopy

17

4o de—
8 e 5 5,liS DY s Sl (ool e YL
Wl sdd Wy UGl 5 Ol cagze G LS
ol &S gusba v e Sl Slls e
W ol 53 XS o sl Oler e b sl S
OLl Cosd 5 e 5L el 55 age L2 4S Laogue
23 5 K o sl ol cugby il e Ll
35500 o OV BOT 51 lodas iz odls 5l e 053
JS SIS 5 SO b Sl 2 psle 00 V]
lie sla gy 5l (6 S0 e OV seame Siils 5 5l e
5 LUl Sl eslaal 5 clils 5l Sldes (il
b Sloled 12 s J s £ 5 b cline glawils
— i A Sl Ol o Lol sl a5

Al eSS

> Wladiz QLS 5 gl 5 cn e 51 G LSS
g5 5 oo o eslinl 550 Sy Sl aS ol Oler
Sndl Sl Oler ol e 93 O1 S 5 o 5 6 e
Ll SLS 5 ol 850 o [Y] ol Jguams 0l
4 0351 "5 5l gy 5 kS 55005 lad 5596 cla il 53T
S5 dam slacdls s Slas] T casls gl
Lo olgdl s O e as Sl Eb s 5l oS 5 )
Lo D] el by S s Ko A ol 5 (5
25 e Slex L s Ll Ol Ye04 b bl el
LOlpl a8 ol s 1,4Y0,4VY Ls s 51 cis
g5 LAEGAYY 5 S s e SIS 100,YY
D3 a3l ad s Sl e iS5 (sla 528 o ys Yl

[8] 5,05

O iy soa 58 &S ol o sms op 5 an 5 51, S
5B 5l i 035 Lls L 0l [0] Al e sST

JM U'i‘ C‘}J JS‘JA UJJ;(’.@A J\ Lfi’i (.4.;‘3& E) )‘34.;‘:

1- Vitis vinifera L.
2- Resveratrol



e SU 5 i 6LAV.W“ « JJL

O 5 (6, Ka 4o goas

gl G o Sl 4 gl 615 ces S
Cleay 5 0as oS S o OF Jgame o33k oL 5
5 a8 clial CoiS ghls B ey booge eled
058 0355 G SALL L O3 oy s Jsa i es
Mélﬁauwom@@;p.mﬁgwy
Lol jae day o i Ol pl 5o (el 52) mly o 5

MLOU)S%}WJ\J}«M

350 53 i ol S0 w5 Olnl 53 0pSE

5S35l e Jal 53 5 S0) s e £
Sy Sligis 5 et el Sl Ul age sba el
035 Cudils 5l LS Jpeams kS 55 Sas Oljee 55
S0l s a5 LKl skl Jasl e s LI L
S bk ol O esee fad Sl mol e 035
035wy 5 Sl as 53 Fe Jolse 5l Sk AT
Lol wde boogn oS b gl oY Lyl
a5 58 53 s s UGl 5 Ol g 4w i
g OISl (galaBl 3 g ulssl ams s 5 Slls

ng;lj)j b‘y—*

2 SE s e Gl Sl s ke

S St 5 AT Bl 3 550l 050 Slolil jas
Sl Cf e ke Do oSl ke )
3 s g e oS (V ISKE) 055,58 5 VS 5 (o)
Sl a e el (520 5kS 1 )3 w815 (5ol DSt S
WYY gl L Oltes Dl Sl Ol b 4 ol adla
ad33 88 5 am 3 EA oLl ar dsb 5 oo mhaw 51 e
Ol 4285 1V 5 am 3 Ve LUl L5 e 5 asli Y
Nl o SOl o Bl (g1l it ) S
el e Jee Yo G Ol g ol 5y SWsL Lau s
Gdle b S S0 S B S 0l OkSt oy
sl ooy Gk 3 W 0llsSU Oy 4 el

6- Junior

18

53 0o 5 e Ve ans i3 36 co 1) S s mlaw
oA el Gl Lo s WS Ol V) JL
e 8S 3o ST 20 038 5l o (B SUL
Cosbs g Ol G e s e SsE O 28 s
Ol L5 o Lol o pl 358 oo DT 2 215 s LS|
5 femel V0] das gl 1, Sl Saey
G tas b s 3 e Y0l Jle s 0L
Y S e oS by S0 S il
Ogee ipS (Wld) e Sl o 5 25 0
PO 5 esls ez [NT] Gl sls o | 5 Slas
TP PP PRCHI PE UG TN [ EXL S e
o 53 b ails o ks (35 55800 6 g0 kS 5 g,
L;jjﬁjfjkﬁa,\.ﬂwzg@tj B S SR ED
2l 4 o adlie pl 53 Wb S 055,58 prs o
S YV Ul s OLes 5 s [W]ss b sy,
b3 053,55 ptps &5 Loy aS (pl @ s
L 5 n il 55T (gl giome 032 500 S0l pland kS

AT i o 550 1

(O B W o O L P P ICH E P {

Fosr s ple balie 53 st edls S
U oge Shewsy 5 osler (Sasle 5l g i Sl
25 D052 o Jasie Okl 21 s S0 5
Sl i 5 6 sls OLE TR Jlays lsls liiss
AU ek (S0 4 s b 93 05,8 els
g_;f-'l?“):i. doys 5o Sdas M auss Sy Gl sme
o V4]l 6 Oley e 5 A3 Ol e <o gae
Jlasial op i b 93 055,5 aells oy o
s e S Ay o S S
YO msls 3 53 500 s Sle DLl ess3 5 5 8
o3 VO SOl (S deo)s 55,8 Iy SRl 5,
Ol SOkt ST (IS ogms [1AJcl ials

as Olrlal L calie s e Gble s Lo gas

4- Asghari
5- Mahmood Zadeh et al.



\2~\'" J\AJ?.- AR d‘)j}c\i/\ OJL&-\;

Ol 2l mbo s o ske aloe

oo e 50 S oled asl i glaas sl

AN T s 3 alons 25 s b il 4

slaai/ad g glaa> S sl v )

W&ﬂ)“)b=wgdzﬂ)6uw

s-Y) (A0 pad Ly sty A A (Sloggd Ol
(s A0 st Lo ot (Glo s oY e
Shoslil b J s ol slge 23 8 013 ) 5,50
bl i s (MT=03 Jie) s e85, ol
USSP % By W IV VNN B W P 25 R BN L ¥ P
O kd e Slesli il 535 b Ol 25
S 5 oS s 3 e S 5 [YY] A2 ol
Fogbs Sl b g VYO g0 ok 3 il Ol
s s e (e 5558 il AE-S60-4U Jobe)
SIE 08 s e = Sl | a5, 51 IS J2
LTS doloes 5 055 05 55 Ao

3l p S s s s M el ojlas 4 sk

—k s p S YO L LSS e i 1ot
—be V) Sl e Bl e 5 s
5> Jol byl o opiisen 3w (HEVE Y5
e Dl gles o3 adds Yo Dle w5 s WY
L. Eppendorf-5415 Jus ) ja sle egede
—o3I) g oS 4 oslaae 51 YE] s S (OLJT 58
A3 S eslinal ST Sy 5 5InST o 5T 6 S
5 Sl i iy el 5l V-:jj el

Cdled Ol i o sk [YO] s ct?u'lmbm
el el elas 5 ) e 5l 5
(PH=VE NV ge oo Yoo) liud i 3L 2] L
Ak 5 5 o N ISLLS e SO
Locde il s s wlol doys /oA 05 s,0ainS]

&:)u\ﬁbj'lﬁ).'b £\ Cfd}k)sﬂﬂjj’gﬁ”d\)\ oaleil

8- Meng et al.

19

&l o a3 (Solal s Gl 3 0 Sl (55,5L58
S s VS s (Wib 53) 053,58 Cwp e Sl
5os ek S e Sl e iy 5 S L]
3325 S o Sy go ST e 4dad 5 s b s
Foh al oy S0 Glae g S S5 oo s es Sl
g dsol Coles b Sl Lo ek (ol
SLEL ki 5 pse 055 KL 4 plrals
5 Jime Ol b sl 5 (5355LES pole oL
YO SIS L ladd s edisan] laas Gl Sl e
)'\uw;T Ju.xmfnk«dy&w @J@QJ&#Q{M)J
DG (Sl Gk s besee ( mlan o gb )y G
Sa55 3 ot B ol s oS Glad s,y G s
Lo Ll el 5 S e Sl b 2 4 e
V0 s Zasby 5 s )3 i slos L wibs
-4 uiiL‘jT LLd IS ol g3 a5 Jaze Lo s
Jele 53 b sl Slals b B s Josst oose
Sl by 5 (053,55 5 V58 2 el ) S5 s
el 1SS e 53 (GLoLl Sl g 55T 580 T i)
e ol o Lels oLl spe glaetls i
FB andeal e O (Gloggd Oljs o iy Ao
= el e 5 S (13 o e ol 3l g0 gl 25

5 W 5ol s 5 eS| b L Gl (sl

Slaas slias ol O g Laas L}f:jﬂ Olsee
e vf:;ﬂ Aoy 5 Ad el Al e (g, o3 51
[V T s S a5 Jse ol

sldai/ad 2 glaas S slaaox ) e (V)

wdfsjﬂ Aoy = abjﬂ Ty

Q)}«ﬂ‘b Lﬁuj} A= U;J"J Loy L5f§°)“)”\ 6‘;;

j.\J.LJnlJ;)lSSQ,_.AJl{@U@QJw@C,}\_,;Q

7- Polyvinylpyrrolidone



...ﬁ;ﬁéu%;;mmduwﬁk

O 5 (6, Ka 4o goas

N Sl e Jels S 3L 2 e 10 55 0 e o3
- s Ve e Yo J5U1eS el PHEAA L Y e
sle A opifsen dons =y Osdldsm b Jous
S Sle a3 \Veen 53 adds Yo Dode ol 035 500
w ook oslel el oslas 5l 2 Joe K e 3 S
Y s e 3L e K el oS 2815 J gl
Nae /N VT L=l 2 e S5 PHEAA L Y e
los 3 ot aslal Jslome (513 51 5 LSl 3
slol b sty wcele K O 4 ook a5 T
WS g Jle gl S Sl 2 e ) O
Cele o e 4 gL YA e Ik s Sl Ol
NSRSV UN{FLBRTRS JIOU [ IS ENIRY A A

A dls 5 05508 52 p S 5L

dlg e el s s S S aids s
A e 5 3L e 8 s 5]
Bl S Sy ell e SeST S BT el
oolas 1 s Koo Ve [VE] A plnil OLSGs 5 o
et ol Gl 3L s Sea Ve g el e
—ohe Vot Ol e PHEO L Y e La Yo land
sowe ok S alsl (Ve de 00 SO 5 Vs
P YN 70 dob 53 adds 53 e 4 o Dl kS
plowil o AS ol g 20 g5 S olSaws Sl eslizal
tmlon 5 3L p S 3 e T doly o e T s

.Jg.:;

S bl WLl VT s sl s
Sl p 810 [T Lt ol 0 0Sen 5 L dsls ool

093,55 S oo

(MJJ‘})

W lies Gl (1) S

el Office 2013 (Excel,) igsle 3 5l eslinad

w S d1 do sy

5 S e Bl o Sls aglio s ) 5
sl ol (Y IS2) ba (So 1 dss 5 Sleslil Ol

20

ST 1)
Sialsl el o Gdss Sl edel cs 4 sla o3l
e Jole 53 L olas LS 2kl S
Oles 5 (035,55 5 VS 5 codal s o s 53) o
)'l B3 AL g (Yo cji.p CEMJLR BE ) L;':La)l,..j\
SAS (5Ll sl e 5 Sl eslizal b 1SS w53 (Glasll
etz b bl nSle amulie 5 4o /8 a5

9- De Oliveira et al.



\ZW“ b\éj?.- AR A\)j)c\i/\ e)w

ol s ;:;ﬂ Ol 03 5 YL J.:S.s (ol o= S e
Sl sl b ol Gt il Sl o e 2
Sels Ghay e sl Oly a5 Y44 Jle s lsls
JL.)‘ 09> 9 6)@.,\.:\.& oJJJ'&'- 4 w Ujb 92 L}jsz
Sz 253 538 My I3 555 Y0 S s Slo

[aJest jmals as s Vo, K

70
g 60
X
< 50 b
>
3
b 40
©
& 30
5]
@ 20 d
10
e e
0
Time (day) 0 n 40 60

Khazandeh

Training systems

St e 0 by (S5 Ol 0 508 Slaslil 650
Vg A el Gl Sy b Sl ey &S 55 093,55
W) o So 0l aoys o 508 Syl 51 e S
s 33 L a8 5 S stalin S 5 s 3 (Ao
35 ST Olsme ls OLEs 1y (ols gms sl [ Kos o 5
s o Vo adol ot 5 VS 0 o s 5
VS 2 S R 02) € 2 52 VL osb ) 5y

‘)J) Lﬁ") CL..A L )}i" LSLAM}} UALQ.: J.:J 9 (n.)u:;‘j}

20 40 60 0 20 40 60

Pergola Cordon

Figure 2- Effect of different training systems and storage time on berry decay percent (The different letters and the error bars
on each column show significant difference based on LSD test (P <0.05) and standard error (Mean + SE))
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Figure 3- Effect of different training systems and storage time on berry abscission percent (The different letters and the
error bars on each column show significant difference based on LSD test (P <0.05) and standard error (Mean + SE))
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Figure 4- Effect of different training systems and storage time on browning berry (The different letters and the error bars on
each column show significant difference based on LSD test (P <0.05) and standard error (Mean + SE))
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Figure 5- Effect of different training systems and storage time on total soluble solids (TSS) (The different letters and the
error bars on each column show significant difference based on LSD test (P <0.05) and standard error (Mean + SE))
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Figure 6- Effect of different training systems and storage time on titratable acidity (TA) (The different letters and the error
bars on each column show significant difference based on LSD test (P <0.05) and standard error (Mean + SE)
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Figure 7- Effect of different training systems and storage time on total phenol (The different letters and the error bars
on each column show significant difference based on LSD test (P <0.05) and standard error (Mean + SE))
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Figure 8- Effect of different training systems and storage time on peroxidase enzyme (The different letters and the error bars
on each column show significant difference based on LSD test (P <0.05) and standard error (Mean + SE))
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In this study, the effect of vine training system and storage time were evaluated on some grape
characteristics, such as berry contamination percentage, berry shedding percentage, berry
browning rate, titratable acidity, soluble solids, total phenol and the activity of peroxidase,
polyphenol oxidase and phenylalanine ammonia-lyase enzymes, in order to maintain the quality
of grape during storage time. Factorial experiment was conducted based on completely
randomized design with two factors of vine training system (Khazandeh, pergola and cordon)
and storage time (zero, 20, 40 and 60 days after storage) with three replications during 2018-
2019. After transferring the fruits to the cold storage with temperature of +4°C, relative humidity
of 85-90% and storage for two months, some characteristics of grape were examined on different
days after storage. The results showed that the level of contamination of the berry increased over
time, and during the storage period, the lowest level of contamination (13.706%) was related to
the cordon training system. Also, after 60 days of storage, the lowest percentage of berry drop
(27.535%) was observed in the fruits harvested from the cordon training system. The amount of
berry browning after 60 days of storage was significantly higher than other times. The highest
amount of TSS (26.182 degrees Brix) was related to the Khazandeh training system in 40 days
after storage, however, a significant decrease in the value of this index was observed during 60
days after storage. The results showed that the amount of phenol increased until the end of the
storage period, and the maximum amount of phenol in all three training systems was significantly
higher than other days in 60 days after storage. The level of peroxidase enzyme activity in the
Khazandeh training system reached its highest level at 20 days after storage, while in the other
two training systems, it was significantly higher than the other days at 40 days after storage. Also,
the activity of polyphenol oxidase enzyme reached its maximum level in 40 days after storage in
Khazandeh and pergola training systems and then decreased. While in cordon training system,
the highest activity of this enzyme was observed after 60 days of storage. The activity of
phenylalanine ammonia-lyase enzyme increased during the storage period, and 60 days after
storage, the highest activity of this enzyme was related to the pergola training system. In general,
the results showed that the cordon training system had the best effect in maintaining the
characteristics of grape during the storage period compared to other training methods.
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