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Evaluation of Some Vegetative Growth Characteristics, Fruit Yield and Quality of

Four Grape (Vitis vinifera L.) Cultivars under Green Shading Net
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Fig. 1. Green net with 50% shading coefficient (right) and installation of shading net
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Table 1. Analysis of variance for some vegetative characteristics, fruit yield

cultivars as affected by shading net

and its components and quality of four grape

Sldss Jsb
Gl oSledd  abg g LB wdb a0k g g abglgs
Degree of Internode  Cluster — Jsows sl O goul 25 PR Berry Berry Berry Cluster ~ Cluster Cluster 055> Shes
Source of variation O oS pin freedom length Number TSS TA pH length  width  Weight  length  diameter weight Fruit yield

Replication By 2 7.70 138.6 33 13 0.10 4.9 0.6 18 9.6 15.4 5141.80  4013205.9
shade net O le 1 4593**  66.7 96.4** 79.3** 34.34** 70.7** 150.0** 451.9** 283.6**  86.1** 14089.26** 19849837.6™
Cultivar o) 3 1.60 416.9* 9.9* 15 0.07*  90.1** 36.6**  697.2** 287 219 474510  21573627.4*
Shading net x Cultivar ol alux o3, 3 2.10 357 6.4* 3.5*% 0.03 7.1** 05 13.6* 17.5 18.1 442540  220784.8
Error Ls 14 1.60 374 19 0.7 0.02 0.5 0.3 34 14.7 8.5 154520  212527.9
C.V.(%) S oy o do 224 20.68 6.6 133 29 39 4.2 74 229 20.6 216 19.5

*and **: Significant at the 5% and 1% probability levels, respectively.
TSS : Total soulable solids, TA: Tiratable acidity
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Table 2- Mean comparison of shading net and cultivar effects on some vegetative characteristics, fruit yield and its components and quality of grape
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Internode  wis sl (WSl (s ¢ 2 Berry Berry Berry  Cluster  Cluster  Cluster (St s ¢ 5

length Cluster TSS TA «dw  length width  Weight  length  diameter  weight  Fruit yield
Shading net/cultivar 3/ 0wl (mm) Number  (Brix unit) (g pH (mm) (mm) (9) (cm) (cm) (9) (g vineh)
Shading net Obals
Without shading net oL 4l o5 4.20b 21.60 22.70a 450b 330b 1570b 11.3b 2.08b 13.30b  7.70b 157.50b  2794.6b
With shading net Ob 4wl 6.95a 18.25 18.67b 8.10a 5.66a 19.15a 16.3a 2.95a 20.19a 11.50a 206.10a 4613.5a
Cultivar .,

Sahebi el 542 13.50b 19.90b 6.10 460a 21.63a 16.1a 3.65a 17.80 9.67 201.71  2762.3b
Red Sultana e Al 5.73 32.17a 22.06a 6.48 442b  1225¢ 10.3d 1.06¢ 1730 1203 21020  6547.0a
Red Asgari P 6.17 16.67b 20. 40b 6.90 445h 1818b 14.9b 2.79b 18.30 7.40 156.68  2682.3b
Mish Pestan Ol e 4.95 17.30b 19.80b 5.78 434b  17.68b 14.1c 2.56b 13.50 9.30 15850  2824.5b

Ll s pme S glas Loy

o 53 (S5 09037 ol bl o alin O 5115 oS Jole o (515 D5 12 53 0 gla o SiLe

Means, in each column and for each factor, followed by similar letter are not significantly different at the 5% probability level-using Tukey test.
TSS : Total soulable solids, TA: Tiratable acidity
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Fig. 2. Mean comparison of shading net x cultivar interaction effect on berry length of
grape. Columns with similar letter are not significantly different at the 5% probability
level-using Tukey test. Error bars on columns represent standard errors
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Table 3. Eigenvalues, Variance (%), and cumulative variance of factors for all traits in

four grape cultivars under shading net

Factor Je F1 F2 F3 F4 F5 F6 F7
Eigenvalue ops o3 651 378 091 053 013 007 0.05
Variance (%) bl deys 5423 3153 7.61 445 111 061 045

Cumulative variance (%) e sbyls Aoy

5423 85.76 93.37 97.82 98.93 99.54 100
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Fig. 6. Factors Scree plot of eigenvalues and variability (%) in all investigated traits in

four grape cultivars under shading net
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Table 4. Factor pattern in each factor after varimax rotation in all traits in four grape cultivars under under shading net

[ ! ahg ikl Ak 05
Jole o Kole Jsb b sla s ol 5l gl 25 JB ayitnl 4> Jsb IS 4> 0js ah g Jsb Cluster  Cluster ¢, Slee
Factor Internode length  Cluster Number. TSS TA pH Berry length  Berry width  Berry weight  Cluster length  diameter ~ weight  Fruit yield
F1 0.845 0.153 -0.586 0.803 0.883 0.122 0.438 0.079 0.805 0.851 0.787 0.807
F2 0.301 -0.954 -0.715 0.348 0.420 0.951 0.890 0.968 0.321 -0.183 -0.586  -0.071

TSS : Total soulable solids, TA: Tiratable acidity
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RESEARCH ARTICLE

Evaluation of Some Vegetative Growth Characteristics, Fruit Yield and Quality of
Four Grape (Vitis vinifera L.) Cultivars under Green Shading Net

V. Rasoli

Associate Professor, Temperate Fruit Research Center, Horticultural Sciences Research Institute,
Agricultural Research, Education and Extension Organization, Karaj, Iran.

ABSTRACT
Rasoli, V. Evaluation of some vegetative growth characteristics, fruit yield and quality of four grape
(Vitis vinifera L.) cultivars under green shading net. Seed and Plant, 39, pp.283-305 (In Persian).

An increase in the temperature and frequent droughts are consequences of the
climate change. Using different methods of producing horticultural products in
protected ways, such as shading net, is one approach to mitigate the impact of the
changing climate. The present study was carried out to determine the effect of shading
net on growth and fruit yield and quality of four grapevine (Vitis vinifera) cultivars in
the Takestan grapevine research station in 2022. For this purpose, vegetative and
reproductive characteristics of four grapevine cultivars (Sahebi, Red Sultana, Red
Asgari and Mish Pestan) were evaluated under and outside of green shading net with
shade coefficient of 50% as factorial arrangements in randomized complete block
design with three replications. Significant increase of internode length under the shading
net were recorded. Green shading net significantly increased the titratable acid (80.6%)
and the pH of the fruit juice (73.2%), the length and width, and the weight of berry
(21.8%, 44.11%, and 41.7%, respectively), cluster length, diameter and weight (51.6%,
49%, and 30.8%, respectively), and fruit yield per vine (65%). However, green shading
net caused significant decrease in total soluble solids (17.7%). In all grape cultivars, the
total soluble solids under the green shading net was lower than outside the green
shading net, and the highest total soluble solids (26 Brix units) belonged to cv. Red
Sultana outside of the shading net. The titratable acidity (TA) level of fruit juice under
shading net was higher than outside the shading net in all grape cultivars. The highest
TA level (8.5g I'Y) was observed in cv. Mish Pestan under green shading net. The
dimensions of berries under the shading net were greater than outside in all studied
grape cultivars. The results showed that the fruit yield and its components increased
under green shading net, but fruit ripening prolonged. Therefore, for table grape
production, it is necessary to collect the shading net in fruit color changing period to
prevent late ripening.
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Introduction

Due to changing climate, the yield and the quality of agricultural products including
grapevine are significantly affected. The intensity of sunlight and high temperature are
especially important because of their effects on phenological stages, fruit yield, flower
and berry drop, berry weight, and on the production and accumulation of primary and
secondary compounds. Using Shading nets have been suggested in viticulture as an
adaptation and protection approach to mitigate the effect of high temperatures (global
warming) and decrease evapotranspiration (Naulleau et al., 2021). The present study
was carried out to determine the effect of the green shading net on growth, fruit yield
and its components and quality of four grapevine (Vitis vinifera) cultivars in the
Takestan grapevine research station, Takestan, Iran.

Materials and Methods

Four grapevine cultivars (Sahebi, Red Sultana, Red Asgari and Mish Pestan) were
evaluated under and outside of green shading net with shade coefficient of 50% as
factorial arrangements in randomized complete block design with three replications and
three vines in each plot. Cluster dimensions and weight, clusters number vine™,
dimensions and weight of berry, total soluble solids (TSS), pH and titratable acidity
(TA) of fruit juice, fruit yield vine and internode length were measured and recorded.
SPSS Ver. 26 software was used to test the data normality, analysis of variance, and
means comparison by Tukey's test at the 5% probability level. Factor analysis was
performed based on principal component analysis and varimax rotation, as well as
drawing graphs, using XLSTAT 2019 add-in under Excel software.

Results and Discussion

Using green shading net significantly increased (66.2%) the internodes length. Green
shading net significantly increased TA (80.6%) and pH of fruit juice (73.2%), but
significantly decreased TSS (17.7%). The highest amount of TSS (26 Brix units) was
obtained in cv.Red Sultana outside of the shading net and the lowest (17.9 Brix units)
obtained in cv. Sahebi under the shading net. The highest amount of TA (8.5 g I'!) was
observed in cv. Mish Pestan under the green shading net and the lowest (1.3 g I') in this
cultivar in the outside of shading net.

Serat and Kulkarni (2015) reported that the maximum TSS, total sugar, reducing
sugars, non-reducing sugars and the ratio of TSS to TA in grape variety Thomson
Seedless in without shading net environment (compared to green shading net with shade
factor of 30% and 50%) were obtained. The reduction of heat stress due to the use of
shading net has delayed the activation of VvHsfA2 and VVvGolS1 factors, which causes
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a decrease in TSS and delay in fruit ripening (Pillet et al., 2012).

Green shading net significantly increased the length, width, and weight of berries
(21.8%, 44.11%, and 41.7%, respectively), cluster length, diameter, and weight (51.6%,
49%, and 30.8%, respectively) and vine yield (65%). The highest berry length (2.48 cm)
was obtained in cv. Sahebi under the green shading net and the lowest (1.07 cm) was
obtained in cv. Red Sultana outside of the shading net. The highest berry weight (4.25
g) was recorded in cv. Sahebir under the green shading net and the lowest (0.77 g) was
recorded in cv. Red Sultana outside of the shading net. Rasoli et al. (2022) reported that
white and green shading nets, with shading factor of 30%, increased the cluster weight
by 107.2 and 141.8%, respectively.

The results of this research showed that using green shading net increased fruit yield
and its components, and prolonged fruit ripening. Therefore, for table grape production,
it is necessary to collect the shading net in color changing period to prevent late
ripening.
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