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1- Photosynthetic active radiation
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Fig. 1. Grapevine training systems.
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Table 1. Means squares of compound analysis of variance of yield and fruit size over five years.

= P2 = dsb iyt dyb ads bl a3 s < @33l axs S e
Berry Berry Cluster Cluster Cluster Yield Degree of SOV
width length length diameter circle freedom o

ns ns ns ns ns ns JL\A
0.48 1.6 40.3 21.5 234.1 16.1 4
Year
1S s dl
14.7 233 4.5 0.98 32.8 16.2 10 AR 2
Year x Replication
* ok ns ns ns ok LﬁMLﬂL\A
6.6 6.5 13.7 1.9 20.6 66.4 7
Systems
ns ns ns ns ns JL‘A X LﬁMLﬂL\A
2.3 2.8 9.2 1.7ns 5.8 76.3 28
Year x System
Lo
5.6 5.3 13.1 3.6 31.5 20.84 71
Error
(Ao y3) Ol s o o
17.9 17.4 18 249 23.1 10.1 T

CV.%

* ns

/\ 9 '/.0 JL«"&-‘ C%—w BE _)‘)L;'.u: ‘_)‘JL;'MJ} g,.;jA.v E) T

" * and ** non-significant, Significant at 5 and 1% probability levels, respectively.

o geh kS g Doy Doy Ske (ShantS 3 St gy S o iy 4528 Slag o 5l Y Jgotr
Table 2. Means squares of compound analysis of variance of raisin yield, ripening and fruit quality over five years.

33l a=;s

PO s Ln e I .
o TEOURTEOTSSTA TA TSS pH pegreeof s
Raisin Yield Ripening time freedom S.0.V.

ns ns ns ns ns ns JL\A
40.25 1.22 47 0.02 0.63 1.9 4
Year
1Sy e
123 9.3 288.2 0.1 2.7 1.7 10 A
Yearx Replication
* *k *k ok * ns LﬁMLan
6.3 289.4 39.9 0.02 49 0.04 7
Systems
n ns ns ns ns ns JL\A X LﬁMLﬂL\A
8.2 12.6 14.8 0.007 0.63 0.18 28
Year x System
o
1.9 6.1 12.5 0.005 2.24 0.05 71
Error
Lo Dl S o
257 92 18.2 9.6 6.4 12.2 (h232) Db o 5

CV.%

b\
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Table 3. Mean comparing of the five-year vine training systems effect on the yield and fruit size.

oo > Jsb ads b ads bl S BTl > Sles Slelu
Berry width ~ Berry length ~ Cluster length ~ Cluster diameter ~ Cluster circle Yield System
(mm) (mm) (cm) (cm) (cm) (kg/p) Y
o :
13.8° 14.5° 22 8.4° 23.7° 19.8* il
High Cordon
s
13.5° 13.8% 18.5% 6.7 21.5° 16.1° Fo 05205
Medium Cordon
oS ¢
12.0% 12.6" 21.6" 7.5° 22.7* 14.4° el
Low Cordon
‘ .
12.6® 13.1® 21 7.3* 26.1° 11.2% >
Geneva
13.5° 13.9® 18.3° 7.1° 23 10.1° >
Guyot
ol >
11.2° 11.6° 21 8.2° 23.8° 14.2° e
Traditional
£l >l
11.9° 11.1° 18.6° 8.1 27.1° 11.4° FA
Head System
|
12.5% 8.9° 19.3 7.8° 25.20° 12.9% i
Y System

ol Sl latalsdiz O ga3T bl p 13 ne GV pe snn &y O g 8 53 S e By 3
* Means with similar letters in each column are not significantly different according to Duncan’s multiple range test.

04 kS 9 Oy Obo) Dds ( fatS s Sas 3 SU 5 gasibele S dlagy Sibe awslis —¢ g
Table 4. Mean comparing of the five-year vine training systems effect on the raisin yield, ripening and fruit quality.

paasS 3 Slas Doy Oloy ke sLolw
’ S o= TSS/TA TA TSS pH “
Raisin Yield (kg/p) Ripening (day) System
e :
6.9 157° 30.1% 0.89" 24.2° 3.85° Rl
High Cordon
e
5.1° 162° 34.6% 0.7 23.8 3.8 S 0905
Medium Cordon
KR
4.8° 153¢ 35.2° 0.7 24.6° 3.82° el
Low Cordon
‘ .
3.8 157° 29.5° 0.87° 24.5° 3.73° >
Geneva
4 158 34.1% 0.71¢ 23.6% 3.7° >
Guyot
IS PET A
4.6° 174° 36.2° 0.62° 21.9° 3.81° e
Traditional
2 oL,
3.9° 159¢ 30.4% 0.75" 22.5° 3.87° FA
Head System
|
45° 153¢ 32.8%° 0.73% 23.3% 3.6" e
Y System

¢
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Scatter plot (Total - 96.89%)
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Fig. 2. Polygon bi-plot of traits and training systems based on primary and secondary principle components
(H.C.: High Cordon, M.C.: Medium Cordon, L.C.: Low Cordon, Ge: Geneva, Gy: Guyot, Te: Traditional,

He: Head, Y: Y system).
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Ranking biplot (Total - 96.89%)
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Fig. 3. The optimum point bi-plot of the studied traits and training systems based on the first and second

principle components.

a=50 | osgd CU bl lases gles LCL.%_?)l
300) sl yn el sb S 3l JSD_? NP W
sl YL gl 5 Ol Juad o s o b
ol g 55 5 Sl S Sl 2 0dle O e sl
Sran 5 G855 S Sl sl nl 3 S
shls Ol s b S Je 53 035 0
o) e el Uf;_: Soleas o dalst ol
slaler Las 5o L SUls e P
Coeal & axr g LS adl ) Ll o o)
OF il 5 &y 4 o350 0ped o2 Sl (68 sk
L3 Ao )s alsdl s S5 Jee Llg e el s

u.ﬁb)Lg L5LEJ\ 9 LAA.,;— e)'\.,lj\ SR 5)]: 9 JJM

"

Gl & L S jasie bl ol s

TA TSS s o3Il wae 3, Sas 55 il
o 5u0 Odey Olo3 e 5 iaiS 5 Slase (TSS/TA
5oese ol PH aole Slio o s o35 Sl s
et el 4LEL (3 pae U aad s sl
Sy Slao Gl ang bt 4 dble o S SK 5
Sl ol 5 g dly 03,55 bl (s p
5 on CokS 4 by Slio b 5t
Cw)\;mojsjﬁgﬁ;dub):.@\asjﬁw
Sl e} C]a.d G s ol glaasls
o Sl S Sl ys el pl e cll 2 V/0

o 03 bl e baddl g il s (slo o S sl



03133900 > 9 (Jomry Al g

@L:.} AL ddbe Bl Lol 5 g eslinal 550 o>
Sl oS v as Laalesl 5 (V) ST ladlas
e il Sl el QLI 50 el CL?L;‘
ol S e s S s ol wbls
SSV s Jsae L3 Loy 5 baad o daas o5l
(V) sl o3 e 5Vl (85 ke Wl el
Gl el lls Bl 5l bl =W
el azils Ste 1 baa sl Sbla g5 &S
N O N s
by ams ol il s b6 5U leas
Aoz 2> et gl 3155 (V) el 5 s
wbg}:}wwwvéjﬁgﬁ;ql&ndudbb
B bss 053,58 Calla dlile &S sl Ol S el
oo kS S 5 Jgame 5 Shas Il Cel
pol g e baS Cl el a3 sy ke
W) by 5 ola v gb s pl bl 55 soen
3 Jel @l b s 5 ool sty
5 0335 semen Jaghs amd j3 Sl ol fags,
5 6l sl o 2 ob S 033,58 OF) O
et b geen &S ol 0lin S me il
L@L:.} el s A &S 25 ol Jlash
035 § S35 Dlge 5 Al 2 Gend o)
2 b SELS o a5l ol rass 0 oS
S = 53 sl sl eslital Slis a3 S L
awslie 31 OY) OLKen 5 ol3sgemme Jiags o
Ol s w0 balle 3 Sl S .S
o dis 4 Sl 55 s b Slis plad 5 el eslizl
oslaal Al =k s Gkl el
@L:j Ol el agn s S I s e edd
bl el sl eslana AJLNG;JT Sl pelssl

Y Q}u;.a)-.:ijmzjyr}J ijf._::

1y

ol Jals s s 4 .(V0) WL e L s
Jox 03 Jeged 5 G S ) Al gl
Al 093,558 Bl jn s b 5l sl gl
Sl @35 )51 AS 5 oS 5 Shas h151 sl
dble 55 s g B Ol 5l s S e 3
o SU 2 ks 38 dols il 055,58
Aol 5 Jol Glagsl atb 55 5 b 55 m55
5 Gt o a5l el &S ol Lol s
5 Slopmd Gladl (3 63y 0 nh S fm 0 S
355w g ol ) 88 33,8 e LS e
xR 5 ool Jl s Shes Ol 2151 s
dls dalg ey i el
ol jasia (Y4) Oged 5 55k i o 45 S
D3 edd ey obs Ol o Dl 0 S ol
Cf s Shee Olpe g il slaalela
By o Skes L5 Ll el wlil
380 oS 38 13wl Shess Jls,ls
WY G Gble S 5k sl wble 55 o35 ol
(Sly ey dlale aw (54, LAV.;) <=Ld S sy
Cals Gl e s adgd 5oy s S
T slble & cod VW oS s oJpomes
JE Al g5y @bl g5 azils b S
b (1) cslis 36 oBl ) plaS e o 23
Aol s cslie @A U Glags ol ) Jel-
el L a3 ails o3, Duls s ool S
gy S s sl LT ass 53 e 350
e s e wlle g5 g 3 (V) 05l
o35 OLES 80l 35 S S35 2 i 5 2l
S el e 8 4 Cand g dlile &S
el Liles & (V) cils g5 p s Sas bl

P 5 e el (S ey ol 5l Lol

1- Kniffin



ITAA (1) 5,05 (1) o (ALS i (5la g &

03 9 edy YL: b JW B Loy st
3 L;:*i\}“{@iij) slasl JiJ“; G slaas s
o2 e Ol 5, 1 Gble 5s a5 Wl s e

(\i}\' Lo) S .,LA\)} L;\NJ:ﬁNJJJGJ‘l

I (65 4

s Shas o 5ls 0L Jrag cnl 3l Jols gl

5 ese F TA 5 TSS i sbul ¢ iadS 5 o
Abea se 3wl 5 oS Oy Oley ke
Olo ool 53 &8 L8 e 53 SU 205 able 5
Odwry Oy e 5 TA = Jsb g 3 Shas
LSy e S A e sl 4 s
2 SE g bl g &S ds e B4 i
Sl s gl LgLA<=\.,\.}\ 03 035, ol 0,53 (e

.,\.iv) JDL’J 9 JM.L.; 6“}@ JJL.; AAA.A} L QT

I R
s wble olanl bl ol blaal LG
5 o ,S5es Llg ool agd- U SU b
Sl ol oS aas 13 55 Sbeou 1) o coiS

gl 055,58 wble OleSE il 3 olie

1.Alexe, C. 1995. Cultural practices
for growing the new real wine
grape cultivar Coduna at the Odobesti
vineyard. Cercetari - Agro. Res. Moldavia.
27:201-208.

2.Asbahi, S.S., Ebadi, A., Zamani, Z.,
Vezvaei, A., Nagavi, M. and Talaei, A.
2004. Effect of three types of education
system on yield and quality of five
grapevine cultivars. Iran. J. Hort. Sci.
Tech. 5: 198-200. (In Persian)

3.Bruce, P.B., Patricia, A.S. and Paul, H.H.
2008. Impact of training system on vine
performance and fruit composition of
Traminette. J. Enol. Vitic. 59: 39-46.

A

ady b bl s sl b e bl 5 s

B 5 S eomen s e I8 f_:L:k_A.>u 1
SAE 5 Sl Sl sk s
03 S e sl Uoesls 18l 1 s s
Sl el s asa nl st el S
L sl S Jpame (A4S 5 (oS 3 Shes
L oas wosls olas (V4) Ola g K OA 5 Q)

Mobjjﬂaﬂsz)‘ééjl}w‘mvj

53 01 Gl 5 obys Oy e (gl aky;y aikais
L3 Ao s ll S Jes Klg e oS daaxls
b Wl 5 bas o3lul 0 SHp 5 Jsaas
GPraa Swp gy Pl WAL A L
Bl gt baasls Of 55 &Sz ls slasibele
SaS ol ol a4 3L els Colta b & s, b
S Jeol s b ke S 55wl UL
S gels gladlle )5 S5 sba ol Jlags
CooS Lol Culds Bl &y oty 5 0 laasls

JRRC T IPY N N N P\ [ IONRUCHP . g

B ol Cbu\ 6‘4.9)Jﬂ LSLQUS,.LLGJ‘ U,JLMI\ U'"
boble 65 ol 6, Sl ciline gls,,iS

4.Cavallo, P., Poni, S. and Rotundo, A.
2001. Ecophysiology and vine performance
of cv. “Aglianico™ under various training
systems. Sci. Hort. 87: 21-32.

5.Colova, V., Patricia, B., Parker, L.,
Walters, T. and Leong, S. 2007.
Evaluation of yield, fruit quality and
photosynthesis of two training/trellis
system and canopy management practices
for carlos and noble Muscadine grapes in
florida. J. Int. Sci. Vign. Vin. 41: 43-49.

6.Falcdo, L.D., Chaves, E.S., Burin, V.M.,
Falcdo, A.P., Gris, E.F., Bonin, V. and
Bordignon, M.T. 2008. Ripening of
Cabernet  Sauvignon berries  from
grapevines grown with two different



03133900 > 9 (Jomry Al g

training systems and environmental
conditions in a new grape growing
region in Brazil. En linea. English ed.
35:271-282.

7.Ferree, D., Steiner, T. Gallander, J.,
Scurlock, D., Johns, G. and Riesen, R.
2002. Performance of ‘Seyval Blanc’
grape in four training systems over five
years. Hort. Sci. 37: 1023-1027.

8.Harrell, C. and Williams, L. 1987. Net
CO, assimilation rate of grapevine leaves
in response to various training systems.
Plant Physiol. 83: 457-459.

9.Harrell, D. and Williams, L. 1985. Effects
of various training system on leaf net CO,
assimilation rate of two seedless grape
varieties. Plant Physiol. Sup. 77: 610-612.

10.Howell, G.S. 2006. Influence of
Training System Choice and Shoot
Density on Yield, Yield Components
and Fruit Composition of Cabernet

Franc  Grapevines. (Final report).
Michigan State University. 24p.
11.Jehad Agriculture Ministry. 2016.

Agricultural Statistics of Iran. Ministry
of Jehad Agriculture Studies Office of
Statistics and Information Publications.
(In Persian)

12.Kamiloglu, O. 2011. The effects of
rootstocks and training systems on the
growth and fruit quality of the ‘Round
Seedless’ grape. J. Food Agric. Environ.
10: 350-354.

13.Mahmoodzadeh, H., Rasoli, V. and
Qurbanian, D. 2008. Effect of Some
Training Systems onVegetative Growth,
Fruit Yield and Fruit Quality of Vitis
vinifera cv.Sefid Bidaneh in Takestan
Region. Karaj, J. Seed P. Improv.
2:373-387. (In Persian)

14.Palliotti, A. 2012. A new closing
Y-shaped training system for grapevines.
Aust. J. Grape Wine R. 18: 57-63.

By

15.Rasoli, V. 2013. Study of compatibility
of different methods of training systems
of Bidaneh Sefid cultivar in Takestan
region (2" phase ). (Final report No.
44458). Qazvin Agricultural and Natural
Resourses Research and Education
Center, AREEOQ, Iran. 23p. (In Persian)

16.Rasoli, V. 2017. The effect of some
grapevine training systems on yield and
privalency some pests and diseases in
Vitis vinifera Var. Sefid Bidaneh.
Agri. Natur. Resou. Resear. J. 20: 1-8.
(In Persian)

17.Roper, A. and Williams, L. 1998.
Effects of training system on fruit set of
Sultanina grape cultivar. J. Enol. Vitic.
54:114-118.

18.Safran, B. and Bernstein, Z. 1973.
Recent development in preparing
seedless tables grapes for exoprt. Dec.
Fruit Gro. 23: 108-110.

19.Singh, 1. and Chauhan, K. 1980. Quality
improvement in grapes. Ind. J. Hort.
24: 2-8.

20.Taylor, B.K. and Leamon, K.C. 1991.
Trellis effects on yield and fruit quality
of five table grape varieties in the

Murray valley. Aust. J. Exp. Agr.
31: 85-89.
21.Wolfe, D. and Brown, G. 1995.

Influence over a ten-year period of
training system on yield and fruitfulness
of table grape cultivars. Fruit Var. J.
49: 79-81.

22.Zhang, D., Hongying, J., Xingli, C. and
Xue, F.X. 1995. Studies on the essential
relationship  between canopy and
microclimate vine growth, grape yield
and berry quality. Acta Hort. Sinica.
22:110-116.






