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Introduction

Pomegranate, Punica granatum L., is a subtropical fruit that is cultivated in various regions of Iran. Fars
province, with about 27,000 hectares of pomegranate orchards, is the most important pomegranate planting and
production area in Iran. In recent years, as a result of climate change and warming, pomegranate orchards in
most regions have suffered from heat and drought stresses, which has affected the quantitative and qualitative
characteristics of the fruit and has reduced the quality and marketability of the fruits produced. Using net shading
is one way to reduce the impact of climate change. By reducing the intensity of sunlight and reducing the
temperature around the plant, suitable conditions are provided for the growth and development of the tree and
reduces the destructive effects of environmental stresses. The color and shading of net shade are also important.
Because the color and shading percentage of the canopy affect the physiological activities of the plant.

Materials and Methods

This research was conducted during 2019-2020 for 2 years in a private orchard in the Kohmar area of
Kazeron city of Iran. Rabab’ pomegranate trees that were planted at a distance of 5 x 5 meter with 15 years old
were used. In this research, the effect of different types of net shading was investigated. The experiment was
conducted in a randomized complete block design with 9 treatments and three replications in two years. The
experimental treatments included the use of net shading in white and green colors with two different shading
percentage (30% and 50%) and two implementation methods (on the base and on the canopy of the tree) which
were compared with control trees (without cover). During the growing season, measurements were made in
relation to aril weight, pill weight, fruit weight, aril color, TSS, fruit juice content, anthocyanin content, ascorbic
acid content and phenol content in all treatments.

Results and Discussions

The use of shading improved the physical and chemical properties of the ‘Rabab’ pomegranate fruit. The
highest fresh weight of the aril was obtained in the 50% green shade treatment without a base, the highest dry
weight of the aril was obtained in the 50% green shade treatment with a base, the most suitable aril color was
obtained in the 50% white shade treatment with a base, and the highest weight of fruit was obtained in the 50%
green shade with a base. However, in all shading treatments, the percentage of fruit juice was superior to the
control. Regarding the biochemical characteristics of the fruit juice, the results also showed the appropriate effect
of the use of the shading, so that in most shading treatments, the amount of anthocyanin accumulation in the fruit
juice, which had a direct effect on the color of the aril and pomegranate juice, increased compared to the control
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and showed a significant difference. The amount of ascorbic acid was also affected by the use of the shading and
its amount in the fruit juice increased, so that in the 50% white shading without a base, the highest amount of
ascorbic acid was observed, which showed a significant difference from the control. By improving the
environmental conditions around the plant, shading reduces the destructive effects of heat and drought stresses
and can improve the quantitative and qualitative characteristics of pomegranate fruit.

Conclusion
Net shads, by improving the environmental conditions around the plant and reducing the intensity of sunlight
and temperature, reduces the rate of evaporation and transpiration from the plant and provides the plant with
greater access to water and nutrients. It also reduces the impact of heat and light stresses, making more nutrients
available for fruit growth and development, thereby improving the quantitative and qualitative characteristics of
pomegranate fruit. Using a shade net with 50 percent shading in green or white gave the best results and
improved most of the quantitative and qualitative characteristics of ‘Rabab’ pomegranate fruit.
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Table 1- Climatic characteristics of the Kouh Chenar region during the years 2020 to 2021
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(2020) (2021) (2020) (2021) (2020) (2021)
298
4 2 35 35 27 0
Mardh / April
) 11 9 42 40 0 13
April / May
3y 14 12 44 45 0 0
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June / July
A0 21 21 45 45 0 75
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Table 2- Various shading net treatments used in the experiment
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Control
Caamgy 5o )d Ve bt ylole i
W30%B IS (9) e Mo 2 Gl gy

Green net with 30% shading on Base

CEy gl gy oy Ve b Lol by

W30%NB . .
Green net with 30% shading on Canopy
Camg)ld (69) ol Jaoyd B bt ol Lide
W50%B )1 89) . ) . o (8 ot s
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CS 0 2l g9y Mo pd B wbw ol Lide
W50%NB a 5). ) . o [Bands
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G30%B Canyld (£9) cuad dod Vo s (ol by
Green net with 30% shading on Base
Sl ggy o Ve s ol by
G30%NB 7ER R T A R
Green net with 30% shading on Canopy
0 a3 (55 e bopd O+ G b (g,
G50%B . .
Green net with 50% shading on Base
eGP Lo O e Slole Giide
G50%NB 22 TP S92 e gl )

Green net with 50% shading on Canopy
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Table 3- Two-year average of light intensity, leaf temperature, and soil moisture measured on August 15 of each year in each

of the treatmentst

Treatments Soil moisture (%) Leaf temp (°C) Light intensity (Lux)
Con)h b ¥ ados ool 10.6 27.83 31000
W30%B
Can > g8 Z¥ s 5l 10.6 25.27 22600
W30%NB
W50%B
Camnn )3 (ol /0 L Sl 11.3 26 24300
W50%NB
oD LAY o ool 13.3 25.5 22500
G30%B
gyl (a2 s olale 11.3 29 20500
G30%NB
Sy L 7B o ol 15 26.4 14570
G50%B
Can)ld (90 B+ o ol 12 26.3 10800
G50%NB
sl 10.6 31.2 56300

Control
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Table 4- ANOVA for the effects of shading net types on the quantitative characteristics
of pomegranate fruits cv. ‘Rabab’
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o 4y . _ Mean of squares —
o glo ool OB S o ) s gy Covst 338 als Comd oy
SOV 3 : : . w0 O35 L0 ?
df f"b Aril 4"'_’ Fruit Peel e “ “’"_
Aril dry dry Axril weight weight ~ Arilipeel  Fruit
weight weight color ratio juice
n
;J:;r 1 0431 0967™  0019" 244908° 1290667  ooowrs 19923
Sh“;::;]et 331174 0601  0989° 5014.831° 2719502 02117  °9048
Ye;’:”fszaaj:”net 12503 1506  0.036"™ 3005327 17.125™  0.020"™  3983™
J; rfg:} 32 171920 0432 0060 2172103 545463 0068  14.244
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ns, * and **: non-significant, and significant at the 5% and 1% of probability levels, respectively.
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Figure 1- The effect of shading net types on the aril fresh (A) and dry (B) weights of pomegranate cv. ‘Rabab’ (DMRT,

p<0.05)

il oo (2ol 5o Jopd B+ 9 Vel o lulw cuai :NB 5 4l (g9 lolw cuad B G ol (G aviw lole W
W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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Figure 2- The effect of shading net types on the aril (A) and fruit (B) color of pomegranate cv. ‘Rabab’ (DMRT, p<0.05)
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W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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Figure 3- The aril color of pomegranate cv. ‘Rabab’ in different shading net treatments
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W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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Figure 4- The effect of shading net types on the fruit anthocyanin content of pomegranate cv. ‘Rabab’ (DMRT, p<0.05)
il oo (ol i Jopd B g Ve il e lolw cuas INB 5 b (o) ol cuad B G ol :G b lobw (W
W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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Figure 5- The effect of shading net types on the fruit weight of pomegranate cv. ‘Rabab’ (DMRT, p<0.05)
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W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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Figure 6- The effect of shading net types on the peel weight (A) and aril/ fruit ratio (B) of pomegranate cv. ‘Rabab’ (DMRT,

p=0.05)
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W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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Figure 7- The effect of shading net types on the fruit juice percentage of pomegranate cv. ‘Rabab’ (DMRT, p<0.05)
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W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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Table 5- ANOVA for the effects of shading net types on the qulitative characteristics
of pomegranate fruits cv. ‘Rabab’
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Figure 8- The effect of shading net types on the ascorbic acid content of fruit juice of pomegranate cv. ‘Rabab’ (DMRT,

p=0.05)
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W: white shade net; G: green shade net; B: shade net installed on a support frame; NB: shade net installed without a support frame,
30 and 50% indicate the shading levels.
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