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Abstract

Introduction

Pomegranate (Punica granatum L.) is a fruit-bearing species with a long history of cultivation in
the tropical and subtropical regions of the world. Pomegranate production in Iran, as the main
pomegranate producer in the world, is faced with different challenges. Fruit cracking is one of the
serious disorders in pomegranate that cause significant reduction in the quality of fruit and
subsequent economic damages to the pomegranate producers annually. Fruit cracking can be
controlled to some extent by appropriate orchard management. Proper orchard fertilization is
among the influential cases that can lead to the improvement in the physiological state of trees in
favor of reducing the fruit cracking.

Materials and methods

In this study, the effects of silicon and potassium sulfate spraying were investigated on the fruit
cracking and some quantitative and qualitative characteristics of pomegranate fruit. An
experiment was conducted to evaluate the combined effects of four levels of silica (0, 100, 300,
and 500 ppm) and three levels of potassium sulfate (0, 0.75%, and 1.5%) spraying on the fruit of
pomegranate cv. ‘Malase-Saveh’, one of the most important pomegranate varieties of Iran. The
treatments were applied three times during the growing season. The experiment was arranged in a
factorial experiment based on the completely randomized block design in three replicates. Data
analysis was performed using SAS statistical software and the means were compared using
Duncan Multiple Range Test (DMRT) at 5% level of significance.
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Results and Discussion

The results indicated that most of the qualitative and quantitative traits were influenced by foliar
spraying of these substances. Also, the results indicated that foliar application of silica, potassium
sulfate, and their interaction significantly affected the fruit cracking. According to the results, the
lowest fruit cracking (2.64%) was obtained by spraying 500 ppm silica and 0.75% potassium
sulfate, while the highest fruit cracking (27.87%) was recorded from control plants. The highest
fruit weight (204 g) was recorded in the treatment of 1.5% potassium sulfate and the lowest fruit
weight (144 g) was recorded from untreated plants. Most of the treatments had a positive effect
on fruit and aril weight and increased this character compared to the control. Spraying with 500
ppm silica and 1.5% potassium sulfate resulted in the highest (39.69 g) 100 arils weight, while
control plants had the lowest (29.14) 100 arils weight. Silica and potassium sulfate treatment also
improve the total soluble solid and titratable acidity in the fruit juice of pomegranate.

Conclusion

The data obtained from this study could provide valuable insights into the effects of proper
fertilization in reducing one of the main pomegranate disorders. Overall, the results indicated that
combined spraying of silica (500 ppm) with potassium sulfate (1.5%) is more effective than their
individual use and results in the higher fruit yield and quality, as well as a lower cracking
disorder. These findings suggest that there are synergistic effects between these compounds.
According to the results of this investigation simultaneous application of silica and potassium is
suggested as a practical strategy in orchard management practices that could be beneficial for
improving qualitative and quantitative attributes of pomegranate fruit.
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Table 1. Long term (10 years) climate indices of Chardavol region.

VE ¥ Ol oY Lt FY il ¢ oS Sl 5

Index Month
Unit  March  April- May-  June-  July- August- September-  October- November-  December-  January-  February-
-April  May June  July August  September  October November ~ December  January February  March
Max of Tem. °C 39.3 39.2 454 47.7 48.5 47.2 40.7 39.0 25.6 22.0 24.6 30.4
Averageof .. 5349 3 37.8 427 432 398 33.1 22.8 15.3 12.8 14.2 19.0
Max Tem.
Min of Tem. °C 0.0 5.8 13.0 20.0 16.8 16.0 7.0 2.0 -2.4 -5.0 -6.6 -3.0
Temperature
Q‘.’erage"f ‘C 10 15.1 215 257 262 232 17.3 10.9 4.8 2.6 3.2 6.3
in Tem.
Average of
Monthly °C 17 22.6 29.7 34.2 34.7 315 25.2 16.8 63.6 1.7 8.7 12.6
Tem.
Max Of % 98 98 82.0 42.0 61.0 88.0 92.0 100 100 100 100 97.0
Humidity
Average of
max. % 66 58.4 32.6 26.5 27.3 29.8 39.1 67.3 75.8 78.5 77.9 715
Humidity
Humidity L’“n'. . % 0.0 6 0.0 3.0 4.0 4.0 5.0 7.0 4.0 16.0 15.0 4.0
umidity
Average of o 294 232 108 9.1 10.1 11.1 15.9 37.0 45.1 45.7 42.8 334
Min Hiimidit
Average of
Monthly % 48 40.8 21.7 17.8 18.7 20.5 27.5 52.2 60.4 62.1 60.4 52.4
Humidity
Precipitatio  Average of 623 356 01 00 08 16 9.8 80.2 65.4 49.6 745 39.4

n

Precipitation
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Table 2. Some of the physical and chemical properties of soil in the experimental orchard

Electrical

S0,% Na* K* Ca?" Organic o Silt  Sand
mgl)  (mgh)  (mgh) (mgn N0 PR Carbon (%) éﬁ?ﬂ;“’“"'ty Texwre  Loam (%) op  (op)
3544 1078 0236 288 0034 789 186 455 iz’;‘:g’ 85 233 682
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Table 3. Analysis of variance of effects of K and Si treatments on qualitative and quantitative attributes of

pomegranate fruit ‘Malase-Saveh’ cultivar

Source of . Fruit Ratio of fruit Lo Fruit peel Fruit peel Fruit peel

Variation df Fruit length diameter length/diameter Fruit weight thickness moisture dry matter
Si 3 0.600 ™ 1.098 ™ 0.001 "™ 2534.317 7.86" 38.84™ 3.84™
K 2 0.760 ™ 0.670"™ 0.000 ™ 2145.81" 3.04" 3.58™ 3.58™
Si x K 6 0.061"™ 0.190 ™ 0.002 ™ 440.28"™ 418" 3.08™ 3.08™
Error 24 0.52 0.63 0.000 "™ 296.06 0.48 80.06 80.05
CV (%) - 8.85 9.25 4.29 9.11 13.93 12.26 33.08

** % and ns: significantly different at 1%, 5% and no significant differences, respectively.

Continue Table 3. Analysis of variance of effects of K and Si treatments on qualitative and quantitative

attributes of pomegranate fruit ‘Malase-Saveh’ cultivar

Source of 100 arils Total Soluble Titratable acidit: Sunburn Fruit
Variation df weight Solid (TSS) pH (TA) Y Tss/TA injury cracking
Si 3 48.02" 2.027 0.40" 0.51™ 162.33" 283.22" 217.137
K 2 10.14" 0.12" 0.08™ 0.12" 61.25™ 207.97" 106.72"
Si x K 6 23.11" 377 021" 0.56" 108.94" 142.32™ 127.83™
Error 24 12.47 0.74 0.10 0.26 33.88 73.09 18.86
CV (%) - 10.55 5.88 10.65 37.02 43.23 69.50 48.34

** % and ns: significantly different at 1%, 5% and no significant differences, respectively.
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Table 4. Mean comparison of reciprocal effects of Si and K application on the fruit attributes of
pomegranate cv. ‘Malase-Saveh’ using Duncan test.

Fruit peel

Si (opm) K (%) Em%ness @%?ght arils 155 (=Brix) pH TA(%) TSSITA Err:éf(ing
0 0 3.30e 29.14c 13.33¢ 2.70 bc 1.15b 7.38¢ 27.87a
0 0.75 4.69 bed 30.59 bc 16.00 a 3.59a 0.57¢c 28.39 a 4.40 bed
0 1.5 4.09 cde 31.82 hc 14.33b ¢ 3.28 ab 1.05b 11.21 ab 1243 b
100 0 4.09 cde 30.88a 15.60 a 2.93 be 1.26b 13.59 be 9.10 bcd
100 0.75 3.72 de 35.21 abc 14.93 abc 2.82 be 143b 11.40 be 12.22b
100 15 5.14 bc 37.37 ab 14.67 abc 2.79 be 174 a 8.89 ¢ 11.82 be
300 0 4.89 bed 34.10 abc 14.67 abc 2.90 be 1.28b 11.98 be 3.53cd
300 0.75 8.29a 31.69 be 1347¢ 3.06 abc 1.25b 15.64 be 3.43cd
300 15 4.71 bed 33.10 abc 14.00 bc 3.03 abc 1.08 b 15.60 bc 10.50 bed
500 0 5.26 bc 35.31 abc 14.53 abc 2.87 bc 1.28b 11.90 be 5.33 bcd
500 0.75 5.45Db 32.75 he 1347¢ 2.60 ¢ 1.80 a 7.49¢ 2.64d
500 1.5 5.96 b 39.69 a 15.60 a 2.64¢ 1.92a 8.17¢ 4.55 bed

Means sharing the same superscript letters are not significantly different at 5% of probability using DMRT.

Table 5. Mean comparison of simple effects of Si and K application on the fruit attributes of pomegranate cv.

‘Malase-Saveh’ using Duncan test.

Nutrient Level ;:;Ik}urn Ei;irtrﬁfelr Fru_it peel . Fru_it Ratio of_fruit Fruit diameter Fruit length
I(E/jol)ll’y (%) moisture (%)  weight (g) length/diameter ~ (mm) (mm)
0 20.00a 28.58a 7142a 165.29 b 0.96 a 8.10a 7.78a
Si (ppm) 100 9.08b 28.71a 71.28a 188.84 ab 094 a 8.60 a 8.08 a
300 12.60 b 26.60 a 73.39a 198.00 a 0.95a 8.76a 8.35a
500 9.52b 2429a 75.71a 20320 a 0.94a 8.90a 829a
0 17.00 a 27.38a 72.62a 166.07 b 094 a 8.32a 7.84a
K (%) 0.75 8.58b 27.34a 72.85a 199.50 a 094a 8.73a 8.23a
15 10.82b 26.42a 73.58a 204.03 a 0.94a 8.73a 8.32a

Means sharing the same superscript letters are not significantly different at 5% of probability using DMRT.
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