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Abstract

Introduction

Usually, pomegranate fruit in humid areas is under attack from fungal diseases. In addition to
skin damage to the fruit, fungal diseases also reduce qualities and visual charactristics. Fruit
cracking is another physiological disorder that causes a lot of damages to the crop and causes
irreparable damage to the gardeners. Control of these diseases is very difficult, and the use of
recommended treatments also has yielded different outcomes. Finding the appropriate solution
based on nutritional and chemical products is necessary to overcome this problem.

Materials and Methods

This research was conducted in a commercial orchard located in Sorak city, 10 km from Sari city
with a longitude of 53 degrees and 17 minutes and a latitude of 36 degrees and 61 minutes, and a
height of 9 meters from the sea level in summer of 2017. The research was carried out as a
factorial test in randomized complete block design with the aim of investigating the effects of
Copper, Silicon, Vermiwash and Rovral TS on the quality of pomegranate fruit of Shavar cultivar.
Experimental factors consisted mineral nutrition (in four levels of control, Copper nano-chelate,
Silicon, and Copper+Silicon) and Fungicide (in two levels of vermiwash and Rovral TS). Foliar
application was performed 4 times at intervals of 15 days and fungicidal treatments were carried
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out at 3 times intervals of 20 days. Then morpho-physiological studies were carried out.

Results and Discussion

The results of this experiment showed that the highest amount of flower conversion to fruit and
the highest amount of dry weight (49.78 g) were obtained in Vermiwash and Silicon treatments.
The least amount of infected fruit was observed in the application of Rovral TS+copper, Rovral
TS+Silicon and Vermiwash+Si+Cu, and. Simultaneous treatment of Silicon and Copper
significantly increased fruit size. The treatments of Silicon+Copper and Silicon alone led to a
decrease in the number of cracked fruits compared to the control. The highest amount of
anthocyanin pigment was observed in Vermiwash alongside with Silicon+Copper treatments. The
percentage of free radical scavenger in all treatments was higher than the control. Overall, the
results of this experiment showed that Vermiwash, Copper and Silicon alone improved the traits
studied. Silicon is naturally present as a compound of the cell wall and hardly bonds with the cell
wall mass, thereby elicits resistance against cracking. Silicon also has a fungicidal effect, as has
been reported in plants such as rice and cucumbers that can delay the development of pathogens
such as Rhizoctonia solani and Pythium ultimum after treatment with Silicon. It has also been
reported that the use of Vermiwash in various plants did affect control up to 93% of the diseases.

Conclusion

Vermiwash alongside with Si+Cu caused the lowest fungal infection, highest anthocyanin and
appropriate fruit set, so this treatment can be strongly recommended. Besides, the results
indicated that adding Si and Cu to chemical fungicide can boost its efficiency and decrease
cracking significantly.
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Table 1. Meteorological parameters during the experiment conduction

Meteorological parameters

20 March- 20 April-20 20 May-20 20 Jun-20 20 July-20 20 August-20

20 April May Jun July August September
Average temperature (°C) 13.9 20 24.3 27.2 29 28
Average relative humidity (%) 77 75 71 70 69 69
Total rainfall (mm) 49.4 17.9 0.1 3.3 21.1 4.6
Table 2. Chemical analysis of used vermiwash
C (%) N (%) P (%) K (%) ( pH
0.008 0.01 0.00017 0.0025 7.48
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Table 3. Analyze of variance of Shahvar pomegranate morphological traits under fungicides, silicon
and coper treatments

Mean Square

S.0.V. df Fruit set Fruitfresh  Fruit Fruit  onethousand Fruitdry Fungal Cracking
weight length diameter seed weights  weight  contamination

Block 2 0.0137" 13.782™  0.0451™ 0.0467™ 9284.66™  130.59" 18.233® 29.012™
Fungicides 1 03297 301.04™ 0.3082™ 0.6733™ 551.04™ 6.26"™ 0.745™  0.027™
Mineral nutrition 3 2.923™ 681.56™ 0.3941" 0.7445" 1504.81™  16.088™ 153.75"  105.26™
Interaction 3 05927 1142.84™ 0.1330™ 0.3989™ 4068.04"  110.94 112.70°  4.32™
Experimenterror 14 0.0104 882.53 0.074 0.163 3285.57 25.62 28.04 11.52
C.V. (%) 1.836 12.85 3.61 5.180 13.55 12.11 34.03 42.45

ns, *, **; non-significant and significant at 5% and 1% level of probability, respectively.

Table 4. Analysis of variance of Shahvar pomegranate nutritional value under fungicides, silicon and
copper treatments

Mean Square
SOV, df Anthocyanin Phenol Flavonoid Antioxidant capacity
Block 2 0.0045" 0.0026" 0.0031™ 55,292
Fungicides 1 0.0117m 0.020™ 0.0672" 1.26™
Mineral nutrition 3 0.0724™ 0.0083m 0.0855"™ 174.70
Interaction 3 0.166™ 0.0095" 0.0275™ 205.58"
Experiment error 14 0.0075 0.0078 0.0377 46.90
C.V. (%) - 23.85 21.04 7.50 7.79

ns, * and **; non-significant and significant at 5% and 1% level of probability, respectively.

Fruit length (cm)

Control Cu Si+Cu

Nutritional treatment

Figure 1. Effect of nutritional treatments on pomegranate cv. Shahvar fruit length

Fruit diameter (cm)

Control Cu Si Si+Cu

Nutritional treatment

Figure 2. Effect of nutritional treatments on pomegranate cv. Shahvar fruit diameter
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Figure 3. Effect of nutritional treatments on pomegranate cv. Shahvar fruit cracking

Table 5. Comparison mean effect of fungicide and nutrition on quantitative and qualitative characteristics of

pomegranate cv. Shahvar fruit

Fruit set Dry matter

Infected fruits Antioxidant capacity

Anthocyanin

Treatment (%) (%)" per((:er;Eage (% of_ DhF_’E_I: g?*dicals (mg cyanid;lng;_’»-glucoside
% inhibite uivalents/lit fruit juice)”
Rovral 4.69706F  42.696% 25(.)614a 89.267¢ = 0.48P e
Rovral + Cu 5.79103¢  41.484% 8.839° 89.333¢? 0.37333%
Rovral + Si 5.75357%¢  36.696° 10.5° 83.467%® 0.27333°¢
Rovral + Cu + Si 5.60177¢  44.225% 16.582% 88.633? 0.24°¢
Vermiwash 4519587  36.222° 18.576% 72.267° 0.30333¢
Vermiwash+ Cu 5.40602¢ 42.436% 11.301° 93.967¢ 0.21333°
Vermiwash +Si 6.72682%  49.7792 22.223¢% 89.967¢ 0.25333¢
Vermiwash +Cu + Si 6.1288° 40.751% 10.846° 96.333¢ 0.77333%

ns, “and ™ non-significant and significant at 5% and 1% level of probability, respectively.
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