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Abstract 

An experiment was carried out in the horticultural development pro-

ject of the Directorate of Agriculture in Karbala, located in the Um 

Gharagher area / Al-Husseiniya District - Karbala Governorate, dur-

ing the growing season 2024 to investigate the response of palm trees 

of the Barhi variety to fertilization with humic acid and bio-fertilizers 

in the chemical qualities of date palm leaves Barhi variety. The study 

was carried out as a factorial experiment (4×4) according to the Com-

pletely randomized block design (R.C.B.D). with three replicates, the 

study included two factors, the first is the addition of humic acid in 

four concentrations (0, 5, 10 and 15) g 20 liters per palm-1 in four 

batches and the second is the addition of bio-fertilizers in four con-

centrations (Control and adding Azotobacter chrooccum bacteria at 

a concentration of 150 ml 20 liters per palm-1 and Bacillus mega-

therium at a concentration of 150 ml 20 liters per palm -1 and Azo-

tobacter chrooccum bacteria at a concentration of 75 ml + adding 

Bacillus megatherium bacteria at a concentration of 75 ml) 20 liters 

per palm -1. The results showed that the ground addition treatment 

of humic acid (A15) outperformed the rest of the coefficients by giv-

ing the highest averages in the total leaf content of chlorophyll, car-

bohydrates, protein, nitrogen, phosphorus, and potassium (0.970 mg 

g-1, 12.376%, 6.397%, 1.024%, 0.495% and 1.293%), respectively. 

The ground addition treatment of bio-fertilizers (B3) also gave the 

highest averages in the total leaves content of chlorophyll, carbohy-

drates, protein, nitrogen, phosphorus, and potassium (0.993 mg g-1, 

12.535%, 6.397%, 1.047%, 0.503% and 1.290%), respectively. As 

for the bilateral interaction between the two study factors, the treat-

ment (A15B3) excelled by recording the highest average of all the 

studied traits. 

Keywords: Phoenix dactylifera L., Humic Acid, Biofertilizers, 

Qualitative traits. 
Introduction  

       The date palm (Phoenix dactylifera L.) belongs to the palm family Arecaceae, and 

is considered an important and blessed fruit tree, and played an important role in the 
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Mesopotamian civilization as it is of great economic importance  ]1[. The original 

homeland of the date palm is Iraq, as it is one of the most important countries producing 

dates in the world, with the number of fruitful palm trees in Iraq reaching 11,242,749 

palm trees with an average production of 735,353 tons per year [2]. The Barhi date 

palm variety is one of the most important commercial Iraqi varieties, as its fruits are 

characterized by their absence of the substance (Tannins) are astringent, and its fruits 

are eaten with khalal, tamr, and rutab  ]3[. 

    One of the reasons for the low productivity of palm trees in the Arab countries in 

general and Iraq in particular is the lack of efficient use of available agricultural re-

sources for palm production, reliance on traditional methods in service operations, and 

the non-application of modern technologies, including the fertilization process, as it is 

considered one of the factors that affect the growth and production of palm trees ]4[. 

Organic and biological fertilization has a significant role in promoting tree growth and 

improving the quality of fruits and the amount of production of the tree, as organic and 

biological fertilizers contribute to the provision of mineral elements (N.P.K.) in a 

ready-made and straightforward manner by activating microorganisms in the soil  ]5 [. 

]6 [confirmed in a study he carried out on palm trees of Khastawy variety that the 

ground addition of humic acid at a concentration of (100) g tree-1 led to an increase in 

the content of leaves of total chlorophyll and (N.P.K.) compared to the comparison 

treatment.  ]7   [ found that the addition of humic acid at a concentration of (30) ml-1 to 

the date palm of Khastawy variety led to an increase in the chlorophyll content of leaves 

amounting to (35.24 and 40.40) mg 100 g-1 wet weight and its carbohydrate content 

and (N.P.K) amounted to (16.52, 18.38%, 0.989, 1.253%, 0.135, 0.207%, 1.053 and 

1.097%) respectively for the two seasons compared to the Control treatment that gave 

the lowest average for the aforementioned characteristics. 

    ]8[ added Azotobacter chrooccum and Bacillus megatherium to Manzanillo olive 

trees increased the chlorophyll content in leaves and (NK) compared to the non-addi-

tion treatment.  ]9[ indicated in an experiment carried out on olive seedlings of Qaisi 

variety to find out the effect of adding two types of bacteria, Azotobacter chroococcum 

with three concentrations (0, 30 and 60) ml plant-1 and Bacillus megatherium with 

three concentrations (0, 30 and 60) ml plant-1 on the growth of these seedlings, that 

the bilateral interaction between the two species, which was at a concentration of 6 ml 

plant-1, led to an increase in the carbohydrate content of leaves compared to the com-

parison treatment. Due to the occurrence of environmental pollution in the soil, water, 

and atmosphere as a result of the excessive use of chemical fertilizers, which is re-

flected in the growth of trees, the study aimed to know the effect of humic acid and 

bio-fertilizers in improving the chemical properties of the leaves of date trees, Barhi 

variety.  

 

Materials and Methods 

       The experiment was carried out in the horticulture development project / Direc-

torate of Agriculture of Holy Karbala, located in the Um Gharagher area of the 
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Husseiniya district / the holy province of Karbala during the period from 1/3/2024 to 

1/11/2024. Forty-eight palm trees of the Barhi variety were selected at the age of 16 

years, homogeneous in vegetative growth and similar in size and shape, planted with 

lines (8×8) m, irrigated by the basin method. The manual pollination of trees was car-

ried out on 24/3/2024 using pollen of the red sheep variety, and the thinning process 

was also carried out on the clusters, leaving 8 clusters for each palm tree. The clusters 

were also concentrated and drooped. 

     Factors and design of the study: The first factor was the addition of humic acid in 

four concentrations (0, 5, 10 and 15) g 20 liters per palm-1 in four batches, the first one 

week before the Pollination process, the second batch in the Hababuk stage, the third 

batch in the Chamri stage, and the fourth batch in the khalal stage, which was symbol-

ized (A0, A5, A10, A15). The second factor included the addition of bio-fertilizers in 

four concentrations (Control and adding Azotobacter chroococcum at a concentration 

of 150 ml 20 liters per palm-1, adding Bacillus megatherium at a concentration of 150 

ml 20 liters per palm-1, adding Azotobacter chroococcum at a concentration of 75 ml 

+ adding Bacillus megatherium at a concentration of 75 ml) 20 liters per palm-1, and 

its symbol (B0, B1, B2, B3). The experiment was carried out according to a completely 

randomized block design (R.C.B.D), with three replications. Each replication included 

16 palm trees, and with one palm tree per experimental unit, the number reached 48 

palm trees. 

 

Studied Traits: 

Chlorophyll content (mg g-1 soft weight). The total chlorophyll content of soft leaves 

was estimated according to the method described previously ]10 [. 

Percentage of carbohydrates in leaves (%): Total carbohydrate Percentage was esti-

mated following the method mentioned previously ]11[. 

Percentage of total protein of leaves (%): The total protein percentage was estimated 

according to the method mentioned by  ]12[ by applying the following equation: Per-

centage of protein in leaves = percentage of nitrogen in leaves ×6.25 

Concentration of mineral elements in the leaves: The leaf samples were dried in an 

electric oven at 70°C until the weight was constant. The dry samples were finely 

ground. The method ]13[ was followed in digesting the ground samples. The concen-

tration of mineral elements was estimated:  

-1 Nitrogen concentration (%): Total nitrogen in plant samples was estimated by 

the steam distillation (Kjeldahl) based on the method of  ]14[.  

-2 Phosphorus concentration (%): Estimated by a spectrophotometer at a wave-

length of 400 nm after adjusting the acidity of the mixture using ammonium mo-

lybdate and ascorbic acid according to the method mentioned previously ]15[.  

-3 Potassium concentration (%): was estimated using a flame photometer accord-

ing to the method described previously ]13[.  
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Statistical analysis  

    The results of the study were analyzed statistically using the ANOVA Table accord-

ing to the statistical program Genstat (2007), and the averages were compared accord-

ing to the test of the Least Significant Difference (L.S.D) at a level of probability 0.05 

]16[. 

 

Results and Discussion  

     The results shown in Table (1, 2, 3, 4, 5, and 6) showed that the ground addition 

treatment of humic acid (A15) significantly exceeded in all the studied traits by giving 

it the highest average in (total chlorophyll content, carbohydrate percentage, protein 

percentage, nitrogen, phosphorus and potassium concentration) amounting to (0.970 

mg g-1, 12.376%, 6.397%, 1.024%, 0.495% and 1.293%) respectively compared to the 

control treatment (A0), which gave the lowest average of (0.766 mg g-1, 10.494%, 

5.449%, 0.872%, 0.387% and 1.016%) respectively. It also excelled in The treatment 

of ground addition to bio-fertilizers (B3) significantly in all studied traits by recording 

the highest average in (total chlorophyll content, carbohydrate percentage, protein per-

centage, nitrogen, phosphorus and potassium concentration) amounted to (0.993 mg 

gram-1, 12.535%, 6.397%, 1.047%, 0.503% and 1.290%), respectively. Compared to 

the Control treatment (B0), which gave the lowest average of (0.765) mg g-1, 10.565%, 

5.449%, 0.863%, 0.400% and 1.055 %, respectively. 

As for the interaction between the two factors of the study, the results showed that 

Binary interference treatment (A15B3) was significantly superior in all the studied 

traits by giving it the highest average in (total chlorophyll content, carbohydrate per-

centage, protein ratio, nitrogen, phosphorus and potassium concentration) amounting 

to (1.108 mg g-1, 13.411%, 7.535%, 1.206%, 0.566% and 1.426%) respectively com-

pared to the comparison treatment (A0B0), which gave the lowest average of (0.735 

mg g-1, 9.879%, 5.083%, 0.813%, 0.359% and 0.946%) respectively. 

Table (1): Effect of Ground Addition of Humic Acid and Bio-fertilizers and Interac-

tion between Them on Total Chlorophyll Content (mg-1) in Date Palm Trees of Barhi 

Variety. 

Humic acid 
1 -20 g per Palm 

1-fertilizer ml 20 liters per palm-Bio Average 

humic 

acid B0 B1 B2 B3 

A 0 0.735 0.739 0.741 0.849 0.766 

A 5 0.738 0.749 0.751 0.974 0.803 

A 10 0.747 0.838 0.841 1.041 0.867 

A 15 0.842 0.963 0.964 1.108 0.970 



Journal of Kerbala for Agricultural Sciences Issue (3), Volume (12), (2025) 

  

145 
 

Average fertilizer 0.765 0.822 0.824 0.993  

L. S .D  0.05 
Humic acid Bio-fertilizers Overlap 

0.002 0.002 0.005 

 

Table (2): Effect of Ground Addition of Humic Acid and Bio-fertilizers and the Inter-

action between Them on the Percentage of Carbohydrates in Leaves for Palm Trees of 

Barhi Variety % 

Humic acid 

20 g per Palm-1 

Bio-fertilizer ml 20 liters per palm-1 Average 

hu-

mic acid B0 B1 B2 B3 

A 0 9.879 10.202 10.205 11.691 10.494 

A 5 10.198 10.801 10.803 12.007 10.953 

A 10 10.704 11.552 11.554 13.031 11.711 

A 15 11.479 12.307 12.309 13.411 12.376 

Average fertilizer 10.565 11.216 11.218 12.535  

L. S. D 0.05 
Humic acid Bio-fertilizers Overlap 

0.011 0.011 0.023 

 

 

Table (3): Effect of ground addition of humic acid and bio-fertilizers and the interac-

tion between them on the percentage of protein in leaves for palm trees of the Barhi 

variety 

Humic acid 

20 g per  Palm-1 

Bio-fertilizer ml 20 liters per palm-1 Average 

humic acid B0 B1 B2 B3 

A0 5.083 5.377 5.381 5.956 5.449 

A5 5.354 5.456 5.458 6.204 5.618 

A10 5.435 5.737 5.748 6.479 5.850 

A15 5.697 6.172 6.183 7.535 6.397 

Average fertilizer 5.449 5.618 5.850 6.397  

L. S. D 0.05 
Humic acid Bio-fertilizers Overlap 

0.012 0.012 0.023 
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Table (4): Effect of ground addition of humic acid and bio-fertilizers and the interac-

tion between them on the concentration of nitrogen in the leaves of palm trees of the 

Barhi variety 

Humic acid 

20 g per Palm-1 

Bio-fertilizer ml 20 liters per palm-1 Average 

humic acid B 0 B1 B2 B3 

A 0 0.813 0.860 0.861 0.953 0.872 

A 5 0.857 0.873 0.873 0.993 0.899 

A 10 0.870 0.918 0.920 1.037 0.936 

A 15 0.912 0.988 0.989 1.206 1.024 

Average fertilizer 0.863 0.910 0.911 1.047  

L. S. D 0.05 
Humic acid Bio-fertilizers Overlap 

0.002 0.002 0.004 

 

 

Table (5): The effect of ground addition of humic acid and bio-fertilizers and the in-

teraction between them on the concentration of phosphorus in the leaves of palm trees 

of the Barhi variety %        

Humic acid 

20 g per  Palm-1 

Bio-fertilizer ml 20 liters per palm-1 Average 

humic acid B0 B1 B2 B3 

A0 0.359 0.381 0.384 0.422 0.387 

A5 0.377 0.415 0.417 0.481 0.423 

A10 0.412 0.457 0.462 0.542 0.468 

A15 0.451 0.480 0.483 0.566 0.495 

Average fertilizer 0.400 0.433 0.437 0.503  

L. S. D 0.05 
Humic acid Bio-fertilizers Overlap 

0.002 0.002 0.005 
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 Table (6): Effect of ground addition of humic acid and bio-fertilizers and the interac-

tion between them on potassium concentration in leaves for palm trees of Al-Barhi 

variety 

Humic acid 

20 g per  Palm-1 

Bio-fertilizer ml 20 liters per palm-1 Average 

humic acid B0 B1 B2 B3 

A0 0.946 0.977 0.983 1.156 1.016 

A5 0.974 1.113 1.121 1.268 1.119 

A10 1.113 1.187 1.193 1.309 1.201 

A15 1.186 1.278 1.284 1.426 1.293 

Average fertilizer 1.055 1.139 1.145 1.290  

L.S. D  0.05 
Humic acid Bio-fertilizers Overlap 

0.002 0.002 0.004 

 

        The results show that the addition of humic acid has a positive effect in increasing 

all the studied traits, and the reason for this increase may be attributed to the role of 

humic acid in reducing soil pH and increasing the permeability of the cell membranes 

of the root system, which leads to facilitating the transfer of nutrients to the plant  ]17[. 

Alternatively, perhaps the reason is due to the role of nitrogen-containing fertilizer in 

the construction of chlorophyll pigment and the formation of porphyrin groups im-

portant in the synthesis of this dye ]18[, which reflected positively on the increase in 

the total chlorophyll content in the leaves. As for the reason for the increase in the 

percentage of carbohydrates, it may be due to its role  of humic acid in increasing the 

chlorophyll content in the leaves Table (1) and improving the process of absorption of 

water and nutrients necessary for the plant due to its ability to increase the permeability 

of cell membranes, which leads to an increase in the efficiency of the carbon metabo-

lism process in the leaves and thus increase the accumulation of carbohydrates in the 

leaves  ]19 , 20[. 

   As for the increase in the concentration of mineral elements (nitrogen, phosphorus 

and potassium) in the leaves Table (4, 5 and 6) respectively, the reason for this may be 

attributed to the role of acid, which is a storehouse of nutrient mineral elements, as it 

improves ketone exchange and increases the readiness of mineral elements, which fa-

cilitates the process of absorption of nutrients by the plant due to its important and 

direct role in the permeability of the cell membranes of roots and leaves and thus in-

creasing the amount of these elements within the plant ]21[. As for the increase in the 

protein percentage in the leaves Table (3), the reason may be attributed to its role in 

increasing the nitrogen element in the leaves Table (4), as nitrogen contributes to 
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increasing the representation of some of the products of photosynthesis into protein 

through a series of enzymatic reactions that in turn convert ketone organic acids (Ox-

aloacetis acid and a-Ketoglutaric acid) into amino acids, which in turn are linked to 

each other by peptide bonds, resulting in protein formation  ]2  [2 . These results are con-

sistent with what was found by ]23, 6,7[ in their studies on date palm (Al-Khastawi) 

varieties. 

   As for the explanation of the positive effect of bio-fertilizers in increasing the content 

of chlorophyll in the leaves Table (1), the reason for this may be due to the role of bio-

fertilizers in increasing the readiness of the necessary and important elements for 

growth in the plant, such as nitrogen and phosphorus, in addition to their efficiency in 

reducing the soil pH, which leads to increasing the readiness of some of the microele-

ments which the plant needs mainly ]24[. Also, the increased carbohydrates percent-

age, protein percentage and concentration of mineral elements (N.P.K.) in the leaves 

Table (2,3,4, 5 and 6) respectively, may be due to the addition of bio-fertilizers in in-

creasing the concentration and readiness of the mineral elements N.P.K. in the soil 

solution, which was positively reflected in increased their absorption by the root system 

and increasing the transfer of these elements to the leaves. This is confirmed by a num-

ber of researchers that increasing the concentration of elements in the soil leads to in-

creased absorption by plants ]25[. In addition, the ability of Azotobacter chrooccum 

and Bacilius megatherium bacteria to dissolve organic phosphorus, which increases the 

absorption process in the roots, which is reflected in the increased absorption of nutri-

ents from the soil solution, which leads to an increase in the food processing process 

and an increase in the proportion of carbohydrates, and by increasing vegetative and 

root growth, the need for nitrogen absorption by the plant increases, increasing its ac-

cumulation in the form of proteins and amino acids  ]26 and 27[. These results are con-

sistent with the findings of  ]28[ in his study on palm trees of the Zahdi and Ashrasi 

varieties. The reason for the increase in all the characteristics mentioned as a result of 

the bilateral interference between the two study factors recorded by the binary interfer-

ence factor (A15B3) may be attributed to the aggregate effect between the two study 

factors. 

     Based on the above results, we conclude that the addition of humic acid (A15) and 

the ground addition of bio-fertilizers (B3) led to an improvement in the chemical con-

tent of palm leaves of the Barhi variety. 
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