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ABSTRACT

In the current study, for reducing of fruit cracking and improvement of quantity and quality of pomegranate fruit cv. ‘Malase
Saveh’, gibberellic acid (0, 30 and 60 mg/l) and zinc sulfate (0, 1500 and 3000 mg/l) treatments were utilized as a factorial
experiment based on randomized complete block design with three replications. Gibberellic acid and zinc sulfate was
sprayed in three stages of fruit developmet in the late of spring and midsummer. The fruit and leaf samples were harvested
randomly from various parts of the pomegranate trees at fruit ripening and some morpho-physiological characteristics of
fruit and leaf were measured. The results showed that the spraying of gibberellic acid alone or in combination with zinc
element significantly reduced the fruit cracking percentage compared to the control. The lowest level of fruit cracking was
related to gibberellic acid treatments with levels of 60 and 30 mg/I and 3000 mg/I zinc element with mean values of 7.73 and
7.80%, respectively. The highest amount of fruit cracking was observed in control samples (30 %). The fruit weight, length
and diameter, moisture percentage and thickness of fruit peel, TSS, zinc element and ascorbic acid concentrations
significantly were increased with application of 60 and 30 mg/I gibberellic acid, and 3000 mg/l zinc sulfate compared with
the control samples. In general, the results showed that spraying of pomegranate trees with gibberellic acid and zinc sulfate
can improved some morpho-physiological characteristics of the fruit, which are effective in controlling of fruit cracking and
increasing the qualitative and quantitative characteristics of pomegranate fruit.
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Table 1. Some of the soil physical and chemical properties in the tested garden.

Sand Silt Clay Soil Soil EC SOC (Soil Organic Soil Nitrogen Potassium
(%) (%) (%) texture (ds/m) Carbon) (%) pH (%) (%)
69.16 2333 75 ?g;‘g]y 285 1.67 7.89 0.169 0453

. . . TNV
Phosphor ~ Calcium  Magnesium Zink Copper Iron Boron e Gypsum
® ) Gpm  (ppm) (ppm) (ppm)  (TorINeuftuing Value) gy
0.077 0.096 0.097 0.78 0.53 0.61 0.89 44.25 4.12
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Table 2. Results of variance analysis effect of gibberellic acid and zinc sulfate on some traits of pomegranate.

Mean of squares

?/(a)\l;iract?o%f d.f. Fruit Fruit Fruit Fruit Seed Seed 100 Arril
cracking weight diameter length length diameter Weight
Block 2 2" 330.3™ 036™ 0.03™ 0.002" 0.0007"™ 0.97™
GAs 2 477117 24748.6" 3.96™ 5.79™ 0.68™ 0.001™ 175.9”
Zn 2 76.97 416.2™ 0.17™ 0.64™ 0.003"™ 0.005™ 9.585"™
GA; x Zn 4 68.46" 1411™ o11™ 0.55™ 0.001"™ 0.005™ 2.31™
Error 16 15.39 857.2 0.21 0.26 0.005 0.002 12.92
C.V. (%) - 29.49 12.89 7.45 8.33 5.78 7.64 17.03

Aoy ) 50 Jloisl mdan )5 ls g Dglai g lo s Dglis 09 o 5 4 sk g % S

ns, *, **: Non-significantly difference, significantly difference at 5 and 1% of probability level, respectively.

Continued table 2. Results of variance analysis effect of gibberellic acid and zinc sulfate on some traits of pomegranate.

Mean of squares

Sou'rcg of d.f.  Sunburning Fru[t peel Frf“t peel TSS pH TA Ascorbic acid
variation moisture thickness
Block 2 1.53ns 67.01ns 0.52ns 0.08ns 0.04ns 2.71ns 13.59ns
GAs 2 2.96"™ 893.8™ 1.49" 1252 0.001" 0.49" 2622
Zn 2 7.98" 167.3" 1.96" 3.75" 0.005™ 0.89™ 5576
GAsxZn 4 2.12"™ 161.9 1.11™ 2.68™ 0.01™ 1.32™ 1839
Error 16 2 43.7 0.39 1.16 0.03 0.41 275.7
C.V. (%) - 32.92 15.2 23.88 8.03 5.83 42.34 15.14
oy ) 50 Jlaisl o (o lo pe gl g jlo cime Dglad D4 a5 4y s . ns
ns, *, **: Non significantly difference, significantly difference at 5% and 1% of probability level, respectively.
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Figure 1. Mean comparison interaction effect of gibberellic acid and zinc sulfate on fruit cracking percentage in
pomegranate.
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Table 3. Mean comparison of gibberellic acid and zinc sulfate effect on some morpho-physiological parameters of

pomegranate.
. . Sun Fruit Fruit Fruit 100 Avril Seed Seed Fruit peel
gik:jbfrr:él;ﬁ burning  weight ciameter  length ~ Weight  length  ciameter thickness pH (TO}S (gfi)s()
(%) (an (cm) (cm) (an (mm) (mm) (mm)

0 4.94° 166.47° 5.49° 5.28° 16.15° 0.98° 0.64° 2.19° 3228 129 1218

30 4.12° 255.5° 6.71° 6.53 2248 1.45° 0.64° 2.76% 320° 148" 1365°

60 3.60° 259.2° 6.54° 6.80° 24.66° 1.46° 0.65% 2.98° 322 1.76° 1452
ZnSO4
(mg/1)

0 5.38° 2235 6.12° 6.02° 19.91° 1.31° 0.65° 2.35° 319° 182° 1278°

1500 3.66° 2255° 6.23° 6.0  21.71° 1.29° 0.65% 2.39° 321° 153 135®

3000 3.86 234.8° 6.39° 6.51° 21.67° 1.28° 0.61° 3.18° 324 119 1407

Fruit peel moisture (%)
[N
)

Wl o0 O Jleil mlaw (o (55ls gire Dglis oS i B> S Plas b olanSlhe giw 2 40
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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Figure 2. Mean comparison interaction effect of gibberellic acid and zinc sulfate on peel moisture in pomegranate fruit.
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Figure 3. Mean comparison interaction effect of
gibberellic acid and zinc sulfate on ascorbic acid in
pomegranate fruit.
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Table 4. Results of variance analysis effect of gibberellic acid and zinc sulfate on some nutrient elements in leaf and
fruit peel of pomegranate.

Mean of squares

Source of

. d.f. Fruit-K Fruit-Ca Leaf-K Leaf-Ca Fruit-Zn Fruit-Cu Leaf-Zn Leaf-Cu
variation
Block 2 0.01ns 0.02ns 0.01ns 0.02ns 6.08ns 2.49ns 5757.7ns 3285.6ns
GA; 2 0.01™ 0.20" 0.026" 0.25 2.83" 3.75™ 9297.4™ 7270.3™
Zn 2 0.11" 0.26™ 0.002" 047" 946.7" 106.24"™ 248425.2™ 2882.3™
GAs*Zn 4 0.37"™ 0.04™ 0.007™ 0.09"™ 27.13™ 8.58" 13518.9™ 664.6™
Error 16 0.004 0.04 0.008 0.06 32.14 19.06 2391.07 2214.8
C.V. (%) - 10.1 29.65 17.09 25.14 30.02 21.78 12.67 29.93

oy ) 50 J=! @a..; 5o )b@.m gl g )lasz_u gl D9 5 Ay 1 % NS

ns, *, **: Non significantly difference, significantly difference at 5 and 1% of probability level, respectively.

Zn concentration (mg/l)

1500

Gibberellic acid (mg/l)
z )

=30
u 60

3000

Zinc sulfate (mg/l)
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Figure 4. Mean comparison interaction effect of gibberellic acid and zinc sulfate on Zn elements concentration in
pomegranate leaf
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Table 5. Mean comparison effect of gibberellic acid and zinc sulfate on some nutrient elements concentration in
pomegranate leaf and fruit.

Gibberellic acid

g/l Fruit-K Fruit-Ca Leaf-K Leaf-Ca Fruit-Zn Fruit-Cu Leaf-Zn Leaf-Cu
0 0.54° 0.59° 0.48° 0.86° 18.67° 19.63a 384.8° 170.4°
30 0.69° 0.63° 0.50%® 0.90° 18.31° 19.66° 407° 171.12
60 0.772 0.87° 0.58° 117 19.41° 20.76% 401.5° 190°
ZnSo4 (mg/l)
0 0.65® 0.50° 0.53° 0.73 7.98° 17.54° 209.9° 145.8°
1500 0.63° 0.79° 0.50° 1.01% 20.01° 18.57° 407.3° 147.9°
3000 0.722 0.81° 0.53° 1.19° 28.39% 21.94% 540.1% 177.8°

Wl o0 O Jleisl maw (o (g5ls gire Dglds oS i B> S Blas b ole Sk giw o 40

In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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