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Effect of Humic Acid on Some Physical and Chemical Characteristics of Pomegranate
(Punica granatum cv. Ardestani)
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Table 1: Effects of foliar spray of humic acid on yield, number of fruit per tree, average fruit weight, fruit length and fruit diameter in pomegranate in 2014 and 2015

(o o) o900 ,lad (o sko) 0900 Jobo (55 o520 ()39 Sl S50 4B 50 g dlaal (e300 p,55kS) o Slee e
Fruit diameter (mm) Fruit length (mm) Average fruit weight (g) Number of fruit per tree Yield (kg/tree) Treatment
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
73.64° 76.522 74.44° 79.26° 259.97% 284.54* 44.60° 53.50° 11.596° 15.223° el
Control
73.71° 79.09° 76.14% 81.042 261.69% 294.17% 45,50 55.25° 11.907° 16.253® Sl oS Ve
1000 (mg/L)
81.78% 79.83° 80.88° 83.61% 296.23° 304.77% 51.00° 59.25° 15.108% 18.058? sl oSk Yeee
2000 (mg/L)
72.56° 75.95 72.76° 79.46° 22453 262.53* 69.00° 71.70% 15.493% 18.824% sl oSk Yeee
3000 (mg/L)

)l o b (55 ire Dglas o p0 O Jle| mlaws 13 (LSD) Slo sine iglas JBlos 5031 5l ooliiwl b (i 12 50 aslie By > b sl Kiloo w3
*: Means with the same letters in each column are not significantly different using least significant difference (LSD) test at p < 0.05
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Table 2: Effects of foliar spray of humic acid on fruit neck diameter, fruit cracking, aril percentage, peel percentage and aril/peel ratio in pomegranate fruit in 2014 and 2015

Cawgs & o] s (30,3) Camrgy duoyd (02,0) iyl doyo S0 40 ogaa (SOS (o shes) 050 (595 b s
Aril/peel ratio Peel percentage (%) Aril percentage (%) Fruit creaking per tree Fruit neck diameter (mm) Tre)atfﬁent
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
1.162 1.33° 46.182 42.752 53.82° 57.25% 3.00% 4.20° 19.90% 19.002 sald
Control

1172 1.39° 46.05° 4173 53.95° 58.27% 3.00° 4.00° 19.70° 20,028 Ao Skea )
1000 (mg/L)

1.222 1.43° 45,03 41.15° 54.972 58.85° 2.50° 4.00° 20.40° 20.58° Pl Sk Yoo
2000 (mg/L)

1.30° 1.40° 43.45° 4153 56.55° 58.47° 2.70° 3.70° 20.60° 20.00° P Sk Ve
3000 (mg/L)

25,05 02 b (6o sme gles auoys O Jloi xlaws 10 (LSD) Jlo ime <gliss Blo yg03T 5l ooliiwl b ygiw o 50 alie By, b (lanuSileo s
*: Means with the same letters in each column are not significantly different using least significant difference (LSD) test at p < 0.05
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Table 3: Effects of foliar spray of humic acid on weight of 100 arils, juice of 100 g arils, peel thickness, total soluble solids and titratable acidity in pomegranate fruit in 2014 and 2015

(doyd) s b ol

(ao,0) Jole dal> olge

Gragshen) o500 Camgy Cuales

(J-UGL:-‘) Jf.)‘ ﬁ)f Voo °)L"-°

(ﬁ)f) J?.)] Voo

09

Lo
Titratable acidity (%) Total soluble solids (%) Peel thickness (mm) Juice of 100g arils (ml) Weight of 100 arils (g) Tre)atr;went
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
1.87° 1.81° 15.87¢ 16.50° 22.02° 22.20° 61.12° 62.50° 37.05% 36.98% el
Control
1.82% 1.742 16.32° 16.75 22.30° 23.30° 61.25° 63.25° 37.442 38.02% e Ve
1000 (mg/L)
1.59° 1.54° 17.42% 17.50% 22.40° 24.40° 61.50* 64.50* 38.24% 38.212 Sl Sk Yeee
2000 (mg/L)
1.27¢ 1.43° 17.922 17.87° 22.40° 24.20° 62.62% 64.75% 37.90% 37.382 Sl Sk Yeee
3000 (mg/L)

Bl o b (55 sire Dglas 0o p0 O Jle| las 0 (LSD) Slo sine iglas JBlos 5031 5l ooliiwl b (i 12 50 aslie By > b sl Kiloo s

*: Means with the same letters in each column are not significantly different using least significant difference (LSD) test at p < 0.05
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Table 4: Effects of foliar spray of humic acid on taste index, pH, total anthocyanin, antioxidant activity, total carbohydrate and total phenol in pomegranate fruit in 2014 and 2015

036 039 pS Vo o e Sk JS U (036 i pS Ve 50 8 IS B (aey0) SlaeST BT ead b (o3l ojg e85 Ve 0 o8 o) JS ilimgi] LR pab sl s
Total phenol (mg 100g™* FW) Total carbohydrate (g 100g™* FW) Antioxidant activity (%) Total anthocyanin (mg 100g™ FW) pH Taste index T e)atr;1ent
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
406.508° 406.661° 14.012* 14.230° 23.93° 24.37% 7.515% 7.425° 3.50° 3.71° 8.48° 9.11° el
Control

406.529* 406.744% 14.095° 14.370° 24.76° 24,592 7.5352 7.562° 351° 3.73 8.96° 9.62 e Sk
1000 (mg/L)

407.625° 407.841° 14.890? 15.060% 25.022 25.23? 7.972% 8.245° 3.88° 4.01° 1095  11.36° Sl oS ke Yeee
2000 (mg/L)

407.951° 408.536° 14.970% 15.360° 26.59° 26.26° 8.007% 7.705% 4.10* 4.14° 14112 12.49° Sl oS ke ¥eee
3000 (mg/L)

25,05 02 b (6 )lo sime gles auoys O Jloi xlaws 10 (LSD) Jlo ime <glss Blo yg03] 51 eoliiwl b gt 5 50 aslie By, b (sl puSSleo s

*: Means with the same letters in each column are not significantly different using least significant difference (LSD) test at p < 0.05
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Table 5: Effects of foliar spray of humic acid on pomegranate leaf mineral concentrations in 2014 and 2015

(pSokS o 0,5 o) 59, (pSshS 50 0,5 o) (;‘J (02,) oS (22,0) iy (do,0) ,oub (32,3) (35955 L
Zn (mg/kg) Fe (mg/kg) Ca (%) K (%) P (%) N (%) Trte)atr;went
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
15.37¢ 17.02° 144.1° 154.12 1.08° 1.95° 0.87¢ 0.92° 0.118° 0.122° 1.84 1.96° sals
Control

16.4° 17.07° 147.72 156.6° 2.028 1.97% 0.89% 0.94° 0.109% 0.117* 1.9° 1.98 A Sk Ve
1000 (mg/L)

19.15° 18.96° 155.1° 158.2 2.37° 2.10° 0.99% 1.09° 0.102% 0.113° 2.05% 2,24 S e S Y
2000 (mg/L)

18.95°% 18.82° 154 52 163.22 2.318 2.19° 1.01° 1.08° 0.097° 0.111° 2.31° 2,378 S e S Y
3000 (mg/L)

)l o b (55 ire Dglas o p0 O Jle| xlas 0 (LSD) Slo sire iglas JBlos 5031 5l ooliiwl b (g 12 50 aslie By > b sl Kiloo w3
*: Means with the same letters in each column are not significantly different using least significant difference (LSD) test at p < 0.05
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Effect of Humic Acid on Some Physical and Chemical Characteristics of Pomegranate
(Punica granatum cv. Ardestani)

Davarpanah!, S., Tehranifar?", A., Davarynejad?, G. H., Abadia®, J. and Khorasani*, R.

Abstract

In order to evaluate the effect of foliar spray of humic acid on the yield and quality characteristics of pomegranate fruit,
an experiment was carried out using a randomized complete block design with four replicates in Mahvalat city during
2014 and 2015. Foliar sprays of humic acid were carried out at four concentrations (0 (control treatment), 1000, 2000
and 3000 mg/L™) at two stages, full bloom and one month after full bloom. Results obtained showed that humic acid
sprays had significant effects on fruit yield, number of fruits per tree, fruit weight and fruit size. The highest yield and
number of fruits per tree were obtained with the concentration of 3000mg/L-* humic acid, whereas the heaviest and
largest fruits were obtained with the concentration of 2000mg/L™*. Furthermore, humic acid sprays led to increases in
TSS, pH, total anthocyanin and total carbohydrate and decreases in TA, in comparison with the control treatment. Foliar
applications of humic acid had no effects on the juice antioxidant activity and total phenols. Application of humic acid
increased the leaf concentration of N, K and Zn and decreased the leaf concentration of P, whereas it had no significant
effect on the leaf Ca and Fe concentrations. Generally speaking, the results obtained showed that foliar sprays of humic
acid led to increases in fruit yield through increases in the number of fruit per tree, fruit size and fruit weight, and also it
improved the quality parameters of pomegranate fruit.

Keywords: Foliar fertilization, Mineral organic fertilizer, Foliar spray, Anthocyanin, Antioxidant capacity
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