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Abstract 

        This study was carried out during 2018 and 2019 seasons for examining humic acid and amino 

acids effects on the yield and fruit quality of Manfalouty pomegranate trees grown under Assiut 

region circumstances. The experiment was set up in a complete randomized block design with three 

replicates, one tree per each. Manfalouty pomegranate trees were treating with humic acid or amino 

acids three times. Spraying humic acid at (1, 2 and 3 %) or amino acids at (0.5, 1 and 1.5%) was 

very effective in stimulating all physical and chemical characteristics of the fruits relative to spray 

with water (control). Humic acid (3%) spraying gave the highest yield followed by amino acids 

(1.5%). On the other side, all treatments significantly decreased the fruit cracking percentage 

compared to control. The least fruit cracking was recorded due to amino acids at (0.5%) spraying. 

All treatments significantly increased fruit weight and fruit dimensions as well as arils percentage 

and juice contents compared to control. Moreover, humic acid at (1, 2 and 3 %) or amino acids at 

(0.5, 1 and 1.5%) significantly improved the fruit chemical constituents, compared to control. Spray 

via any concentration of humic acid or amino acids had no significant differences. It could be 

concluded that foliar application of either humic acid at 1% or amino acids at 0.5% three times 

during the fruit growth of manfalouty pomegranate, there application had necessary to get high 

yield and reduction fruit cracking percentage with best fruit quality.  
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Introduction 

     

Pomegranate (Punica granatum L.) is one of 

the oldest and most important edible fruits 

and it was mentioned in the Holy Quran. 

The pomegranate trees are grown widely 

worldwide in arid and semi-arid regions 

(Sarkhosh et al., 2006). Components 

pomegranate have a wide range of clinical 

applications and therefore important in 

human medicine (Lansky and Newman 

2007). The edible parts of the fruit 

Pomegranate which arils comprise juice and 

seeds are a rich source of sugars, ascorbic 

acid, amino acids, minerals, pectin, fibers, 

phytoestrogens, polyphenolic flavonoids 

(Aviram et al., 2000). Pomegranate fruit 

juice have been shown antioxidative 

properties its rich ascorbic acid (vitamin C), 

vitamin E (α-tocopherol), and β-carotene 

(Shukla et al., 2008). In addition, 
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pomegranate fruit juice has been shown to 

have higher antioxidant activity than green 

tea with thrice (Gil et al., 2000). Because of 

the importance of pomegranate production 

in Egypt, it is natural the pomegranate 

growers to be mindful of the factors which 

many positively influence the productivity 

such as natural fertilization i.e amino acids 

and humic acid application.         

Respectively, used of humic acids to 

amelioration soil fertility and improve 

growth of plant and therefore increased the 

yield (Canellas et al., 2015). Humic acid is 

organic material multiplex extracted from 

the decomposition of plant matter produce 

as a mixture of soluble substances. This 

organic material used to enhance nutritional 

uptake, regulation hormones levels, and 

improvement stress tolerance (Khattab et al., 

2014, Lotfi et al., 2015, Moghadam 2015, 

kamal et al., 2017 and Ghanbarpour et al., 

2018).  

       Amino acids are necessary for 

promoting cell growth, since they are 

considered as precursors and constituents of 

proteins. They contain acids and basic 

groups as well as act as buffers, which led to 

maintain favourable pH value within the 

plant cell (Davies, 1982). Amino acids can 

directly or indirectly effects on 

physiological activities in plant growth and 

development. Foliar spraying of amino acids 

has been reported to shown the growth, yield 

and biochemical quality of fruit trees (Fayek 

et al., 2011; Khan et al., 2012; Omima et al., 

2014 and Arabloo et al., 2017). Amino acids 

applied has been for improving the growth, 

yield and fruit quality of pomegranate trees 

(Khattab et al., 2014; Wassel et a.,l 2015, 

Kamal et al., 2017 and Mohamed et al., 

2020).  Hence, the target of this study was 

studied the effective of humic acid and 

amino acids on fruit quality of Manfalouty 

pomegranate cultivar grown under Assiut 

region conditions. 

Materials and Methods 

This study was conducted during two 

consecutive seasons of 2018 and 2019 on 35 

years old mature pomegranate trees (Punica 

granatum L.) Manfalouty cultivar. The trees 

were grown the Experimental Orchards, 

Faculty of Agriculture, Assiut University, 

Egypt. Trees under studied were grown in 

clay soil at 5*5 meters. All trees received 

the standard agricultural practices that are 

used in the orchards including soil 

fertilization, irrigation and pest control. 

Uniform twenty one trees were selected 

randomly for this experiment which 

included seven treatments the treatment was 

repeated three times with one tree for each 

replicate. The experiment was arranged in a 

complete randomized block. 

The spraying treatments were arranged as 

follows. 

Control (sprayed with water). 

Sprayed humic acid at (1 %) 

Sprayed humic acid at (2 %) 

Sprayed humic acid at (3%) 

Sprayed amino acids at (0.5 %) 

Sprayed amino acids at (1%) 

Sprayed amino acids at (1.5%) 

       The previous spraying compounds were 

used three times, tow, six and twelve weeks 

after fruit set. Humic acid (85% potassium 

humates) and amino acids as a compound 

contains all the amino acids. Humic acid and 

amino acids solution were prepared by 

dissolving the assigned amount in the 

required water. trioton B at 0.1% was added 

to spraying solution as a surfactant to reduce 

surface tension and to facilitate the 

absorption of sprayed solution and using a 

back held sprayers. 
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        During both seasons all fruits were 

harvested in the second week of October, the 

following traits were measured: yield/tree 

(kg), fruit cracking (%), fruit weight (g), 

fruit dimension, arils (%) and juice (%) as 

well as total soluble solids (TSS), total 

acidity, reducing sugars and vitamin C 

content (ascorbic acid/100 ml juice) 

according to (A.O.A.C. 2000). Total 

anthocyanin content of juice was determined 

according to (Rabino and Mancinelli, 1986). 

Hydrolysable tannin content of juice was 

estimated according to (Cam and Hisil, 

2010). All the obtained data were tabulated 

and statistically analyzed according to the 

procedure of (Snedecor and Cochran, 1972). 

Comparison the differences between means 

were by Duncan's multiple range test at 5% 

level of probability (Duncan, 1955). 

Results 

1- Yield and fruit cracking 

Data existed in Table (1) showed the effect 

of humic acid and amino acids on yield/tree 

and fruit cracking percentage of Manfalouty 

pomegranate trees during 2018 and 2019 

seasons. It is obvious from obtained the data 

that the results took similar trend during the 

two studied seasons. 

In general view, data indicated that all 

treatments significantly increased the yield/ 

tree compared to spray water (control). The 

highest values of yield/tree were found on 

the trees that sprayed by humic acid 3% or 

amino acids at 1.5% (108.40 and 108.0 kg as 

an av. of the two studied seasons), 

respectively. No significant differences were 

found among all tested concentrations of 

both spraying substances.  On other hand, 

the lowest values of yield were found on 

control trees (94.07 kg as an av. of the two 

studied seasons). 

The obtained yield/tree were (107.17, 

105.51, 108.40, 105.88, 105.11, 108.00 and 

94.07 kg/tree as an av. of the two studied 

season) due to spraying with humic acid 1%, 

humic acid 2%, humic acid 3%, amino acids 

0.5%, amino acids 1% and amino acids 1.5 

and spraying water (control), respectively. 

Hence, the corresponding increment 

percentage of yield/tree over sprayed water 

ones were (13.95, 12.16, 15.23, 11.80, 11.73 

and 14.80 %, respectively). On the other 

hand, all treatments significantly decreased 

the fruit cracking percentage relative to 

control. The lowest values were recorded on 

the trees that sprayed by 0.5% amino acids 

(6.3%), whereas, the highest ones were 

obtained on control (13.5%) as an av. of the 

two studied seasons. No significant 

differences between all used treatments were 

recorded. The recorded fruit cracking 

percentage was (8.9, 8.3, 8.6, 6.3, 6.8, 6.6 

and 13.5% as an av. of the two studied 

season) due to spraying with 1% humic acid, 

2% humic acid, 3% humic acid, 0.5 amino 

acids, 1% amino acids and 1.5% amino 

acids and water spraying (control), 

respectively. Hence, the corresponding 

decrement percentage of fruit cracking 

percentage under control was attained 

(34.07, 38.51, 36.29, 53.33, 49.62 and 

51.11%), respectively. 

2- Fruit properties 

A- Physical fruit properties 

These Physical fruit properties include fruit 

weight, fruit dimension, pulp percentage and 

juice percentage. Data in Tables (1 & 2) 

demonstrated that the fruit weight and its 

dimension took similar trend in response to 

different treatments. There results indicated 

that all treatments significantly increased all 

the studied physical fruit properties 
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comparative to control. Humic acid at 1% 

and amino acids at 0.5% gave the highest 

values of these traits, where the fruit weight 

reached (446.9 & 437.4 g), arils % (64.24 & 

63.58%) and juice percentage (48.95& 

47.20% as an av. of the two studied 

seasons), respectively. 

Moreover, there were insignificant 

differences in these traits du to increase the 

humic acid or amino acids concentration. 

 

Table (1) Influence of humic acid and amino acids spraying on yield/tree, fruit cracking, fruit weight (g) 

and arils (%) of Manfalouty pomegranate during 2018 and 2019 seasons. 

Treatment 
yield kg/tree Fruit cracking (%) Fruit weight (g) Arils (%) 

2018 2019 Mean 2018 2019 Mean 2018 2019 Mean 2018 2019 Mean 

Control 86.29c 101.86b 94.07 12.3a 13.8a 13.5 378.5b 391.8b 385.2 58.82b 56.52b 57.67 

Humic acid 1% 98.50ab 115.84a 107.2 8.6b 9.3b 8.9 437.8a 456.1a 446.9 64.95a 63.54a 64.24 

Humic acid 2% 95.86b 115.17a 105.5 7.4c 9.2b 8.3 429.9a 433.0a 431.5 64.66a 63.24a 63.95 

Humic acid 3% 101.35a 115.46 a 108.4 8.3b 8.9b 8.6 435.0a 440.7a 437.8 64.40a 62.95a 63.67 

Amino acids 0.5% 98.46ab 113.31a 105.9 6.8c 5.9d 6.3 435.7a 439.2a 437.4 64.80a 62.37a 63.58 

Amino acids 1% 99.27ab 110.95a 105.1 7.2c 6.5c 6.8 443.2a 425.1a 434.2 64.10a 62.20a 63.15 

Amino acids 1.5% 102.70a 113.30 a 108.0 6.4c 6.8c 6.6 438.9a 429.2a 434.1 63.80a 61.95a 62.87 

Not significantly differences between of the number followed by the same letters in the same column at 0.5% level of probability 

 

Table (2) Influence of humic acid and amino acids spraying on fruit dimension (cm) and juice % of 

Manfalouty pomegranate fruits during 2018 and 2019 seasons. 

Treatment 
Fruit length (cm) Fruit dimension (cm) Juice (%) 

2018 2019 Mean 2018 2019 Mean 2018 2019 Mean 

Control 7.89c 7.60c 7.74 8.38c 7.95c 8.16 43.14b 40.55c 41.84 

Humic acid 1% 9.86a 9.50a 9.68 10.47a 9.93a 10.00 48.42a 49.49a 48.95 

Humic acid 2% 9.46a 9.12a 9.29 10.05b 9.54a 10.02 49.36a 48.86a 49.11 

Humic acid 3% 9.31a 8.96b 9.13 9.88b 9.38b 9.63 48.54a 49.02a 48.78 

Amino acids 0.5% 9.70a 9.34a 9.52 10.30a 9.77a 10.03 47.60a 46.81b 47.20 

Amino acids 1% 9.23b 8.89b 9.02 9.80b 9.30b 9.55 48.13a 47.61b 47.87 

Amino acids 1.5% 9.15b 8.81b 8.98 9.72b 9.22b 9.47 47.72a 48.12a 47.92 

Not significantly differences between of the number followed by the same letters in the same column at 0.5% level of probability 

        

The recorded fruit weight were (446.9, 

431.5, 437.8, 437.4, 434.2, 434.1 and 385.2 

g as an av. of the two studied seasons) due 

to spray  by humic acid at 1,2or 3% either 

amino acids at0.,1.0 or 1.5% and spray 

water (control), respectively. Hence, 

corresponding the increment percentage of 

fruit weight over unsprayed ones were 

(16.01, 12.01, 13.65, 13.55, 12.72, and 

12.69%), respectively. 

B- Chemical fruit constituents 

Data represented in Tables (3 & 4) indicated 

that all spraying treatments, significantly 

improved the fruit chemical constituents in 

terms of increasing the total soluble solids, 

reducing sugars, anthocyanin and vitamin C 

contents and reducing, the tannins contents 
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and total acidity percentage compared to 

water sprayed trees .  

The high values of TSS (16.88 %), reducing 

sugar (12.34 %), and anthocyanin content 

(66.90 mg/100 g) and V.C. contents (28.28 

mg/100 ml as an av. of the two studied 

seasons) were recorded due to spray by 2% 

humic acid, 1.5% amino acids, 1.5% amino 

acids and 0.5% amino acids, respectively. 

These values were (15.35, 11.08, 56.36 and 

23.50) on water sprayed trees (control), 

respectively. Hence, the corresponding 

increment percentage of these traits attained 

(9.97, 11.37, 18.70 and 20.34 %) due to 

spray 2% humic acid, 1.5% amino acids, 

1.5% amino acids and 0.5% amino acids 

over sprayed water trees (control), 

respectively. 

Table (3) Influence of humic acid and amino acids spraying on TSS (%), reducing sugars (%) and 

Anthocyanin (mg/100 g) of Manfalouty pomegranate juice during 2018 and 2019 seasons. 

Treatment 
TSS (%) Reducing sugars (%) Anthocyanin (mg/100g) 

2018 2019 Mean 2018 2019 Mean 2018 2019 Mean 

Control 15.80b 14.90b 15.35 11.15b 11.02b 11.08 55.62b 57.11b 56.36 

Humic acid 1% 16.80a 16.10a 16.45 12.16a 12.23a 12.19 63.25a 68.50a 65.88 

Humic acid 2% 16.90a 16.85a 16.88 12.32a 12.13a 12.23 64.31a 67.34a 65.83 

Humic acid 3% 16.80a 16.70a 16.75 12.28a 12.25a 12.27 62.84a 66.22a 64.53 

Amino acids 0.5% 16.60a 16.30a 16.45 12.13a 11.92a 12.03 63.15a 67.90a 65.53 

Amino acids 1% 16.50a 16.60a 16.55 12.20a 12.33a 12.27 64.90a 68.11a 66.51 

Amino acids 1.5% 16.70a 16.45a 16.58 12.19a 12.48a 12.34 66.45a 67.33a 66.90 

Not significantly differences between of the number followed by the same letters in the same column at 0.5% level 

of probability 

Table (4) Influence of humic acid and amino acids spraying on V.C, Acidity (%) and tannins content 

(mg/100 ml of juice) of Manfalouty pomegranate juice during 2018 and 2019 seasons. 

Treatment 
V.C (mg/100 ml) Acidity (%) Tannins content (mg/100ml) 

2018 2019 Mean 2018 2019 Mean 2018 2019 Mean 

Control 22.91b 24.10b 23.50 1.52a 1.32a 1.42 2.95a 2.68a 2.81 

Humic acid 1% 27.41a 27.71a 27.56 1.18b 1.06b 1.12 2.46b 2.11b 2.29 

Humic acid 2% 27.17a 27.47a 27.32 1.13b 1.01b 1.07 2.35b 2.18b 2.26 

Humic acid 3% 26.93a 27.23a 27.08 1.02b 0.96b 0.99 2.50b 2.25b 2.38 

Amino acids 0.5% 28.13a 28.43a 28.28 1.09b 1.02b 1.05 2.33b 2.18b 2.26 

Amino acids 1% 27.89a 28.17a 28.03 1.12b 1.00b 1.06 2.25c 2.10b 2.18 

Amino acids 1.5% 27.65a 27.95a 27.80 1.06b 0.93b 0.99 2.40b 2.16b 2.28 

Not significantly differences between of the number followed by the same letters in the same column at 0.5% level of probability 

       Contrastly, the lowest values of acidity 

were (0.99) and tannin content (2.18 mg/100 

ml g juice) as an av. of the two studied 

seasons) were observed on trees that sprayed 

with humic acid at 3% and amino acids 

1.0% respectively. On other hand, the 

heights values of acidity (1.42%) and 

tannins content (2.81 mg/100 ml) as an av. 

of the two studied seasons were recorded on 

untreated ones (control). Hence, the 

corresponding decrement percentage of 

these traits attained (30.28 %) and (22.45 

%), respectively. Moreover, the data 

indicated that there were no significant 

differences among spraying treatments on 
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fruits studied traits in these study compared 

to some of them.  

Discussion 

Humic acid is a byproduct of plant 

disintegration, has numerous bio-stimulatory 

Characteristics that work to reduction 

abiotic stress (Canellas et al., 2015 and 

Moghadam 2015). Also, Humic acid It has a 

very important role in primary and 

secondary metabolism processes to 

modulate growth and increment water-use 

efficiency (Canellas et al., 2015). Humic 

acid is a multiplex mixture of aromatic 

organic acids, with diverse functional groups 

bearing sulphur, N, P, C, H and O, in 

varying percentage and metal ions and 

improve the availability of nutrients to 

plants (Thang et a.,l 2003). It encourages the 

conversion elements like N, P, Fe, Cu, and 

Mg in to available forms to plants (Adam 

1999). Humic acid produce dormant effects 

in plant by stimulating enzyme activity, 

membrane permeability photosynthesis, 

increasing protein and vitamin content and 

yield of dry matter,  ( Liu et al., 1998; 

Muscolo et al., 2007; El-Mohamady and 

Ahmed 2009; Mehran et al.,  2013 and 

haggag et al., 2013). These finding were in 

agree with those found by (Ferrara and 

Brunetti 2010; Abd El-Razek et al., 2012; 

Hagagg et al., 2013; Mehran et al., 2013 and 

Khattab et al., 2014). Amino acids are 

holding as precursors and constituents of 

proteins which are necessary for promoting 

cell development. They consisted of both 

acid and basic groups and act as buffers, 

which led to remain favorable pH value 

inside the plant cell (Davies 1982). Amino 

acids can directly or indirectly influence 

physiological activities in plant growth and 

development. Amino acids are basic 

ingredients in the procedure of protein 

synthesis. The requirements of amino acids 

are of a prime important to enhance yield, 

quality and overall the plant growth and 

development. Amino acids application use is 

essential particularly at the critical stages of 

growth. The basic role of amino acids was 

the biosynthesis of organic foods and 

increment cell division which reflect on 

enhancing growth and nutritional status 

(Ahmed and Abd El-Hameed 2003 and 

Sabry et al. 2009). External implementation 

of amino acids has been appraised to 

improve the growth and fruiting of 

pomegranate trees (Khattab et al., 2014; 

Wassel et al., 2015; Kamal 2017 and 

Mohamed et al., 2020). These results were 

supported by the results of (Aseri et al., 

2008); Fayek et al., 2011), Khan et al. 

(2012); Omima et al., (2014) and Arabloo et 

al., (2017). 

Conclusion 

From the current results of this study, it 

could be concluded that spraying of either 

humic acid at 1% or amino acids at 0.5% 

three times during the fruit growth of 

manfalouty pomegranate. These applications 

are favorable to obtain high yield and 

reduction fruit cracking percentage with best 

fruit quality.  
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