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Effect of Woody and Green Cleft Top-Working Methods on Some Growth and
Fruit Quality Characteristics of Different Grape Cultivars in Malayer in Hamedan
Province in Iran
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Fig. 1. The stages of top-working on grapevines using the woody cleft grafting method
on April 14, 2022. The photos in top row, from right to left, show cutting the rootstocks
of the ‘“White Seedless’ grape cultivar, placing the prepared scions onto the rootstock, and
binding the scion and rootstock with parafilm tape, respectively. The photos in bottom
row, from right to left, show the of scion growth stages, respectively
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Fig. 2. The stages of top-working on grapevines using the green cleft grafting method on
May 30, 2022. The photo in right-side shows the method of placing the prepared scions
onto the ‘White Seedless’ grape rootstocks, and the photo in left-side shows the method
of binding the scions and the rootstock
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Table 1. Analysis of variance for the effect of grafting method and scion cultivars on some quantitative and fruit quality traits of grapes
grafted on “White Seedless’ rootstock

Sl e Kl
Mean squares
@337 ey S SLigy I b Lsm @S Oy o3 Shos S sl dale sl Dl 25 B e Sy sl

S.0.V. [ df One-year-old scion length Graft success rate  Fruit yield TSS TA Ripening index
Replication IS 2 43.88™ 52.80" 111.073" 4.595 0.00600™ 0.078
Graft method (GM) L ey 1 59.52™ 46.305" 5.359™ 9.521* 0.01000™ 0.001
Error a s 2 0.73 0.398 0.045 0.028 0.00010 0.180
Scion cultivars (SC) Sagmpl,l 6 3623.15™ 153.691™ 334.884™ 14.914™ 0.02000™ 1.970™
GM x SC S gm i)l x Ly 33, 6 1.07 0.154 0.070 0.028 0.00009 0.180
Error b b s 24 4.30 14.129 5.410 0.420 0.00070 0.380
C.V. (%) Ol b doys - 1.56 4.563 15.77 3.375 4.14 2.110

* and **: Significant at the 5% and 1% probability levels, respectively. 53 8 5 do s iy ezl o )3 s gme 5 Fa 5

TSS: Total soluble solids, TA: Titratable acid
Table 1. Continued. =Y J g aalsl
Sl r Kk
Mean squares
GMiT ey b o sl 4= 053 4= ks a>dsb “r 055 s o b dsb

S.0.V. Sk e df Berry no. cluster?  Berry weight Berry diameter  Berry length  Cluster weight  Cluster width  Cluster length

Replication BES 2 636.50™" 0.7910™ 13.166™ 19.739™ 46283.266™" 17.64™ 1.140

Graft method GM) L ey 1 11.52 0.1150™ 11.525™ 11.527™ 507.523"" 8.597*" 10.500"

Error a a sl 2 4.16 0.0001 0.760 0.023 7.990 0.023 0.001

Scion cultivar (SC) S5 W 5y a5 6 6716.69™ 7.1310™ 96.431™ 176.034™  105049.370™ 8.039™ 8.045™

GM x SC S g Byl X Lgm b, 6 3.35 0.0007 0.027 0.027 14.186 0.039 0.00016

Error b bobs 24 84.25 0.0539 1.450 0.434 3061.805 1.315 2.073

C.V. (%) Ol oS s b o) - 4.984 6.421 6.74 3.09 8.392 7.309 6.397

* and **: Significant at the 5% and 1% probability levels, respectively. o538 5 ho s iy Jlail o 3 1 gme 5S4 5
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Fig. 3. Mean comparison of the effect of grafting method on the growth of one-year old scions
grafted on ‘“White Seedless’ grape rootstock (2022). Columns followed by different letter are
significantly different at the 5% probability level-using Duncan’s Multiple Range Test
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Fig. 4. The effect of grafted grape cultivars on scion growth over one year (2022).

Columns followed by at least one letter in common are not significantly different at the

5% probability level-using Duncan’s Multiple Range Test
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Fig. 5. The effect of grafting method on the grafting success rate of cultivars grafted on

‘White Seedless’ grape rootstock (2022). Columns followed by different letters are

significantly different at the 5% probability level-using Duncan’s Multiple Range Test
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Table 2. Mean comparison of the effect of grafting method on some quantitative and quality traits of cultivars grafted on ‘White Seedless’
grape rootstock
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Grafting method  &,, 5, Fruityield (kg vine) Cluster weight (g) Cluster width (cm)  Cluster length (cm)  Berry weight (g)  Berry length (mm) TA (%)
Woody ey Sl 15.10a 662.57a 16.16a 23.66a 3.66a 21.90a 0.686a
Green o 4SSl 14.39b 655.61b 15.1b 22.01b 2.55b 20.8b 0.634b
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Means, in each column, followed by different letter are significantly different at the 5% probability level-using Duncan’s Multiple Range Test.

TA: Titratable acid
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Table 3. Mean comparison of the effect of scion cultivar on some quantitative and quality traits of grapevines grafted on “White Seedless’ rootstock
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Fruit yield Cluster length ~ Cluster width ~ Cluster weight ~ Berry length  Berry diameter ~ Berry weight ~ Berry no. (S5 [(ORPWES; Sy s
Cultivar 35 (kg vine'™) (cm) (cm) (9) (mm) (mm) (@) culster® TSS (Brix) TA (%)  Ripening index
Turkmen 4 F oS5 15.80b 21.50c 15.83b 437.57e 20.50c 12.50d 2.65e 162.16a 22.5a 0.80a 28.07b
Flame Seedless ~ _Jaw oo 12.35¢d 22.50bc 15.50bc 668.20bc 17.83ef 17.60bc 3.23d 194.83c 19.33b 0.64bc 29.83a
Ruby Seedless  Jaw s, 10.68cd 2150¢c 14.16¢c 721.02b 18.16e 16.50c 3.36cd 211.52b 18.50c 0.62cd 29.67a
Perlette Sy 11.10cd 23.50ab 15.50bc 637.10cd 17.16f 17.80bc 2.65e 235.16a 18.40c 0.63cd 29.20a
Rashe ) 12.80c 21.60c 15.16bc 668.90bc 19.16d 18.50b 3.55¢c 190.80c 17.83c 0.61d 29.23a
Autumn Royal JusyesT 31.06a 24.61a 18.00a 873.42a 32.33a 25.83a 5.80a 147.81e 18.16¢ 0.61d 29.45a
Kondori SokS 9.45d 22.48hc 15.83b 589.35d 24.50b 16.50c 3.98b 146.66e 19.51b 0.67b 29.09a

I (6l e gl oy ety e ek SSSIs (glaials i O gn 3T ol A28l o aliie 5 o S5 Pl (slls 457 et 3 ¢ o la o Sobe
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level-using Duncan’s Muliple Range Test.

TSS: Total soluble solids, TA: Titratable acid
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ABSTRACT
Moradiashour, B., Adamipour, N. and Barati Jourabi, A. 2025. Effect of woody and green cleft
top-working methods on some growth and fruit quality characteristics of different grape cultivars in
Malayer in Hamedan province in Iran. Seed and Plant, 41, pp. 71-94 (in Persian).

One of the main challenges of grape growers is the declining profitability of cultivating
traditional, low-yield old varieties, which sometimes fail to even cover harvesting costs. To
address this issue, replacing old varieties through top-working has been proposed as an
effective approach. The present study was conducted over three years (2022-2024) in
Gourab, Malayer in Hamadan Province, aiming to investigate the effect of different grafting
methods and compare seven commercial grape cultivars grafted on the “White Seedless’
rootstock. The experiment was split-plot arrangements in randomized complete block
design with three replications. Grafting methods, woody cleft grafting and green cleft
grafting were assigned to main-plots, and the seven commercial grape cultivars, Turkmen
4, Flame Seedless, Ruby Seedless, Perlette, Rasheh, Autumn Royal, and Kondori were
randomized in sub-plots. Results showed that woody cleft grafting method significantly
increased fruit yield, cluster length, width and weight, as well as berry weight and length,
and TA. However, grafting success was higher with the green cleft method. In the first year,
the cv. Turkmen 4 showed the greatest scion growth (173.83 cm), while cv. Ruby Seedless
had the least (109 cm). Scion growth was generally higher with woody cleft grafting than
with green cleft grafting method. Among the grafted grape cultivars, cv. Autumn Royal
exhibited the highest values for quantitative traits such as fruit yield, cluster length, width
and weight, berry length, diameter and weight and ripening index. Meanwhile, cv. Turkmen
4 showed the highest levels of quality related traits including TA and TSS.

Keywords: Grape, rootstock, scion, graft success rate, fruit ripening index.
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Introduction

Grapes are one of the oldest cultivated and most economical fruits in the world.
Approximately 774.5 million tons of grapes are produced globally each year, most of
which are consumed as fresh fruit and processed products. Iran, with an annual grape fruit
production of over 3.6 million tons, is recognized as the 8""-largest producer of grape
worldwide. Additionally, Hamadan province is one of the major grape-producing regions
in Iran, ranking fourth for cultivated area and second in production (Anonymous, 2025).
However, the diversity of grape varieties in this province is limited, and the White
Seedless variety is grown as major grape cultivar.

This genetic uniformity and limited varietal diversity have weakened the grape products
export position of the Malayer in Hamedan province, despite its high production capacity.
To improve the productivity of grape production in this region, the use of various methods
such as top-working for change of existing varieties, is considered a key strategy.

Various studies have shown that selecting suitable grafting combinations can
significantly enhance both the quantitative and fruit quality related traits of the crop
(Sabir, 2013). Therefore, top-working approach for replacing traditional varieties with
more economically viable ones and improve the livelihoods of grape growers in the region
is essential. The present study aimed to study the effect of grafting methods and grafting
combinations of seven commercial grape cultivars on White Seedless rootstock on
quantitative and fruit quality traits of grafted cultivars.

Materials and Methods

To evaluate the effect of grafting methods and grafting combinations of seven
commercial grape cultivars on White Seedless rootstock on quantitative and fruit quality
traits of grafted cultivars, a field experiment was carried-out in Gourab, Malayer in
Hamadan Province in Iran. The experiment was split-plot arrangements in randomized
complete block design with three replications in three years (2022-24). Grafting methods
consisted of two levels: woody cleft grafting and green cleft grafting were assigned to
main-plots, and Seven commercial grape cultivars, Turkmen 4, Flame Seedless, Ruby
Seedless, Perlette, Rasheh, Autumn Royal and Kondori were randomized in sub-plots.

Scions were prepared in March, and woody cleft grafting was performed on White
Seedless rootstock on April 15, 2022. Green cleft grafting was carried out on June 10,
2022, using scions collected from current-year shoots. After grafting, the graft success
rate, scion growth rate, and quantitative and quality related characteristics of grape
clusters were measured and evaluated at the end of the three-year period. The collected
data were analyzed using SAS software version 9.4, and mean comparisons were
performed using Duncan’s multiple range test at the 5% significance level.

Results and Discussion
The results showed that grafted grape cultivars differed significantly for quantitative
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traits such as fruit yield, cluster length, width, and weight, berry length, diameter, and
weight, berries number cluster?® as well as fruit quality traits including TSS, TA, and
ripening index. These variations in quantitative and fruit quality traits can be attributed to
the influence of the rootstock, the scion genotype, and their interactions.

Several studies have demonstrated that differences in rootstock vigor, particularly in
water and nutrient uptake and hormone supply to the scion, can significantly affect both
quantitative and fruit quality related traits (da Silva et al., 2018). For instance, Migicovsky
et al. (2021) reported that grafting cv. Chardonnay and cv. Cabernet Sauvignon on 15
different grape rootstocks significantly increased fruit yield and berry weight. The
findings of the present study indicated that the grafting methods also had significant effect
on the quantitative and fruit quality related traits of grafted grape cultivars.

The woody cleft grafting method improved fruit yield and quality compared with green cleft
grafting. This superiority can be attributed to the use of mature, lignified tissues in woody cleft
grafting method, which promoted faster graft union formation and enhances water and nutrient
translocation to the scion, and ultimately improved vine growth and fruit development (Poku et
al., 2024). Overall, among the evaluated grape cultivars, cv. Autumn Royal exhibited the best
quantitative performance, including higher fruit yield and cluster characteristics, while
Turkmen 4 was superior in fruit quality related traits such as TSS and TA.
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