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ABSTRACT 

This experiment was conducted in the nursery of the Department of Horticulture and landscape 

gardening, College of Agriculture and Forestry, University of Mosul, Iraq during the agriculture season 

(2019) to study the effect of chemical fertilization for compound fertilizers (NPK) (20: 20: 20), with 

three concentrations which are (0, 125, 250 mg NPK.L
-1

) and organic fertilization with humic acid (HA) 

in three concentrations (0, 10, 20 mg.L
-1

) on three cultivars of grapes: Rashmio, Taif, and Halawani, and 

studying all the interactions between the studied factors. The results can be summarized as follows:  

The chemical fertilization with compound fertilizers (NPK) especially at a concentration of (250 mg 

NPK.L
-1

) achieved a significant increase in the percentage of nitrogen, phosphorous, and potassium in 

the petioles of the leaves, the concentration of chlorophyll and the percentage of protein in the leaves. 

Organic fertilization with humic acid, especially at a concentration of (20 mg.L
-1

) led to a significant 

increase in the percentage of nitrogen, phosphorus, and potassium in the Petioles leaves of grape 

seedlings, the concentration of chlorophyll, and the percentage of protein in the leaves. The studied traits 

varied according to the cultivated cultivars, where the Halawani cultivar significantly excelled on the 

two cultivars (Rishmio and Taifi) in the percentage of nitrogen, phosphorus, and potassium in the 

petioles of the leaves and the percentage of protein, while the two cultivars were significantly excelled 

on to the Halawani cultivar in the concentration of chlorophyll in leaves. The interaction treatments 

between NPK levels, concentrations of humic acid, and the three cultivars of grape had a significant 

effect on the percentage of nitrogen, phosphorus, and potassium in the Petioles leaves , especially at the 

treatment (250 mg NPK.L
-1

 + 20 mg HA.L
-1

 for the Halawani cultivar) and the percentage of protein in 

the leaves. 

وحامض الهيىميك في النمى والمحتىي المعذني لشتلات ثلاثة أصناف من  NPKتأثير إضافة السماد الكيميائي 

 .Vitis vinifera Lالعنب 

 هبت سعذ فائك العبُذٌ نبُل هحوذ أهُن عبذالله الإهام                        

 لسن البسخنت وهنذست الحذائك, كلُت الضساعت والغاباث, جاهعت الوىصل, العشاق.

 الخلاصة

العشاق. أثناء هىسن النوى  -نفزث هزه الخجشبت فٍ هشخل لسن البسخنت وهنذست الحذائك /كلُت الضساعت والغاباث فٍ جاهعت الوىصل    

(  250،  125( وفٍ ثلاثت حشاكُض وهٍ ) صفش ،  20  :20  :20)  NPKلذساست حأثُش الخسوُذ الكُوُائٍ للسواد الوشكب  2019

.لخش NPKهلغن
-1

( هلغن.لخش 20،  10(( وبثلاثت حشاكُض وهٍ ) صفش ، HAالعضىٌ بحاهض الهُىهُك  والخسوُذ 
-1

علً ثلاثت اصناف  

حمك الخسوُذ  هن العنب سشوُى وطائفٍ وحلىانٍ ودساست كافت الخذاخلاث بُن العىاهل الوذسوست. وَوكن حلخُص النخائج بوا َأحٍ:

. لخشNPKهلغن 250 ولاسُوا عنذ الخشكُض NPKالكُوُائٍ بالسواد الوشكب 
-1

الً صَادة هعنىَت فٍ نسبت النخشوجُن والفسفىس  

والبىحاسُىم فٍ أعناق الاوساق وحشكُض الكلىسوفُل ونسبت البشوحُن فٍ الاوساق. أدي الخسوُذ العضىٌ بحاهض الهُىهُك ولاسُوا عنذ 

.لخشHAهلغن  20الخشكُض 
-1

بىحاسُىم فٍ أعناق اوساق شخلاث العنب وحشكُض الً صَادة هعنىَت فٍ نسبت النخشوجُن والفسفىس وال 

الكلىسوفُل ونسبت البشوحُن فٍ الاوساق. حباَنج الصفاث الوذسوست حسب الاصناف الوضسوعت إر حفىق الصنف حلىانٍ هعنىَاً علً 

ن حفىق الصنفُن هعنىَاً الصنفُن سشوُى وطائفٍ فٍ نسبت النخشوجُن والفسفىس والبىحاسُىم فٍ أعناق الاوساق ونسبت البشوحُن، فٍ حُ
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 NPKسشوُى وطائفٍ علً الصنف حلىانٍ فٍ حشكُض الكلىسوفُل فٍ الاوساق. أدث هعاهلاث الخذاخل بُن هسخىَاث السواد الوشكب 

ا وحشاكُض حاهض الهُىهُك واصناف العنب الثلاثت حأثُشاً هعنىَاً فٍ نسبت النخشوجُن والفسفىس والبىحاسُىم فٍ أعناق الاوساق ولاسُو

. لخشNPKهلغن 250عنذ هعاهلت ) 
-1
.لخشHAهلغن 20+  

-1
 للصنف حلىانٍ ( ونسبت البشوحُن فٍ الاوساق. 

 

1. INTRODUCTION 

Grapes (Visit vinifera L.) belong to the Vitaceae 

family, which includes 14 genera, about 700 

species, and more than ten thousand cultivars in 

the world. It is considered one of the most 

widespread and consumed fruits in the world for 

its high nutritional value where its fruits contain 

simple sugars, vitamins, organic acids, mineral 

salts, proteins, Fats, and others (3). Nutrients 

play an "important" role in the growth and 

development of seedlings and fruit trees, 

especially the use of neutral fertilizers (NPK), 

which are included in the synthesis of many 

different biological compounds necessary for 

plant growth in order to continue to perform its 

various functions optimally, for nucleic acids 

(DNA, RNA, and tRNA, Ribosomal RNA), 

chlorophyll and protein, and it is involved in the 

synthesis of enzymes and some plant hormones 

responsible for the processes of cell division and 

growth, as well as in the synthesis of some 

vitamins, and it enters into the process of 

respiration and photosynthesis, as well as in the 

synthesis of phosphorous compounds with 

energy-rich bonds (ADP and ATP) and in the 

coenzymes (NAD and NADP) (18, 4). Humic 

acid is considered one of the most important 

used organic fertilizers, and it is one of the 

organic acids that are produced naturally and 

one of the most important humic compounds 

resulting from the decomposition of organic 

matter. It contains in its composition carbon, 

hydrogen, nitrogen, and oxygen in different 

proportions and works to increase the efficiency 

of the roots to absorb nutrients and water from 

the soil, retain nutrients and water, and stimulate 

micro-organisms in the soil. It also works to 

increase the strength of the growth of the root 

system and improving it by increasing the dry 

and fresh weight, increasing lateral branching of 

the roots, increasing the number of 

microorganisms in the soil and dissolving heavy 

soil particles, improving its physical, chemical 

and biological properties, does not leave a 

harmful effect to humans and it has a high 

solubility in water and increases Evolution of 

chlorophyll, amino acids and enzymes (19). 

Many researchers have confirmed the 

physiological role of NPK and humic acid in 

increasing the leaves content of mineral and 

chlorophyll (21), the leaves content of nitrogen, 

phosphorous, and potassium for the grapevines 

(Superior cultivar) (8), the leaves content of 

chlorophyll and stalk thickness for the grape 

cultivar (Flame Seedless (9), and the Leaves 

petioles content of NPK and the leaves content 

of chlorophyll. The study of cultivars, especially 

local ones, is considered one of the important 

productive matters due to their variation in most 

of the formal and productive traits, their 

ripening date, and their response to various 

agricultural factors and treatments. Therefore, 

the study aims to improve the mineral, 

chlorophyll, and carbohydrate content for 

seedlings of three cultivars of local table grapes, 

With studying variation in behavior, extent, and 

susceptibility of cultivars to respond to mineral 

and organic fertilization (NPK) to produce 

homogeneous seedlings of grapes with good 

quality. 

2. MATERIALS AND METHODS 

This study was conducted in the nursery of the 

Department of Horticulture and landscape 

gardening, College of Agriculture and Forestry, 

University of Mosul, Iraq during the agriculture 

season for the period from 2/15/2019 to 

10/15/2019 on seedlings of three cultivars of 

local grapes at the age of one year, for the 

purpose of studying the variation in the growth 

behavior fr the cultivars and their response to 

fertilization with three levels of NPK fertilizer 
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and three levels of humic acid (HA) (Organic). 

in order to produce well-growing, homogeneous 

seedlings with good quality. Seedlings of the 

three cultivars were brought from one of the 

civil nurseries in the Dohuk province at the 

beginning of February, and the punching 

process was performed on it, with a rate of two 

buds per seedling, and its root group was buried 

directly to be planted in black nylon bags with a 

capacity of 10 kg river soil on 

15/February/2019. Soil samples were taken 

before starting the experiment in order to assess 

some of the physical and chemical traits for the 

soil used in the experiment as shown in Table 

(1). 

Table 1: Some physical and chemical traits for the soil of bags used in the study. 

Soil separates 

Texture 

Soil 

reaction 

(pH) 

The electrical 

conductivity 

(mho's) 

Organic 

matter (g.kg
-

1
) 

Calcium 

carbonate 

(g.kg
-1

) 
Sand Silt Clay 

485 305 210 
Sandy 

loam 
7.29 3.65 1.20 235 

The concentration of some nutrients in the soil 

Nitrogen 

availability 
Phosphorous availability Potassium availability 

46.05 6.53 80.74 

* The analysis was performed in the central 

laboratory for the College of Agriculture and 

Forestry, University of Mosul. 

The split plate system was used according to the 

Randomized Complete Block Design (RCBD), 

with three replicates and five seedlings for each 

experimental unit in one replicate, to study the 

effect of the following factors: 

The first factor: cultivars: Rashmeo, Taifi, and 

Halwani 

The second factor: Fertilizing seedlings with 

compound chemical fertilizer (NPK) (20:20:20 

mg.Seedling-1) in three levels (0, 125, and 250 

mg NPK.L
-1

) 

The third factor: three levels of humic acid (0, 

10 and 20 mg HA.L
-1

) 

Three levels of compound chemical fertilizer 

(NPK) (20: 20: 20) dissolved in water were 

added to the soil with three concentrations (0, 

125 and 250 mg NPK.L
-1

), Fertilizers were 

added in the form of fertilizer dissolved with 

water at a rate of (150 cm.ml
-1

) for each 

seedling in three batches, where the first batch 

of chemical fertilizer (NPK) was on April 15, 

2019, and within one month between batches. 

Three levels of humic acid were added to the 

soil at three concentrations (0, 10, and 20 mg 

HA.L
-1

). Fertilizer was added with rate of (150 

ml) from each concentration to each seedling in 

three batches, and the first addition was on April 

17, 2019, and in three batches between each 

batch and another is one month With studying 

all possible interactions between the factors 

under study. Fully Expanded Leaves were 

collected from the seedlings of all the 

experimental units, and with rate of 16 leaves 

from each experimental unit in mid-August. The 

samples were digested according to the methods 

mentioned in (16). After digestion, the samples 

were quantitatively transferred to 50 ml 

volumetric flasks and the volume was 

completed with 100 ml distilled water. The 

digested samples were placed in glass containers 

for using it in estimating the nutrients (nitrogen, 

phosphorous, and potassium (NPK)), according 

to the method mentioned by (11). The 

percentage of nitrogen (%) in the Petioles leaves 

was estimated by the Micro-Kjeldahl method 

according to the method mentioned by (12). The 

percentage of phosphorus in the Petioles leaves 

was estimated by the method of ammonium 

molybdate and ascorbic acid, and it was read by 
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spectrophotometer (CECIL CE 3021) at the 

wavelength of 882 nm (22). The percentage of 

potassium in the Petioles leaves of grape 

seedlings was estimated by a Flame Photometer 

410 (20). The protein percentage was estimated 

according to the following equation: 

percentage of Protein = percentage of nitrogen x 

6.25  (7). 

3. RESULTS AND DISCUSSION 

The percentage of nitrogen in the leaves 

petioles (%): 

Table (2) indicates that the levels of the studied 

chemical fertilization (NPK) had a significant 

effect in increasing the concentration of the 

percentage of nitrogen in the leaves petioles of 

grape seedlings. It is observed that the highest 

values of nitrogen were at fertilizing with 250 

mg NPK.L
-1

 which amounted to (1.064%) 

which significantly excelled on the two 

treatments (125 and zero mg NPK.L
-1

). The 

chemical fertilization treatment (125 mg NPK.L
-

1
) has significantly excelled which amounted to 

(0.458 nitrogen) compared to the control 

treatment. While the control treatment recorded 

the lowest values for this trait amounted to 

(0.154% nitrogen). The results of the levels of 

humic acid especially at spraying treatment with 

a concentration of (20 and 10 mg humic acid.L
-

1
) showed an increase in the percentage of 

nitrogen in the leaves petioles amounted to 

(0.651 and 0.532%), respectively. The same 

table showed that there are significant 

differences in the extent of the response of the 

cultivars to the traits of increasing the 

percentage of nitrogen in the leaves petioles, 

where the Halawani cultivar has significantly 

excelled the percentage of nitrogen in the leaves 

petioles amounted to (0.610 %) compared to the 

two cultivars (Rishmio and Taifi). The 

percentage of nitrogen in the leaves petioles for 

the taifi cultivar has excelled on the Rishmio 

cultivar which amounted to (0.542%), while the 

lowest values of the percentage of nitrogen in 

the leaves petioles for Rishmio cultivar which 

amounted to (0.523%). The results of the 

interaction, especially the triple interaction 

between the factors under study, indicate the 

significant effect of the percentage of nitrogen 

in the leaves petioles for grape seedlings with an 

increase in the concentrations of the interaction 

factors, especially at the interaction treatment 

(250 mg NPK.L
-1

 + 20 mg humic acid.L
-1

 for 

the Halawani cultivar), which achieved the 

highest values for the percentage of nitrogen in 

the leaves petioles amounted to (1.372%), while 

the lowest was observed in the control treatment 

which amounted to (0.098%). 

 

The values with similar letters for each factor or 

their interactions individually did not differ 

significantly according to the Duncan multiple 

ranges test under the probability level of 5%. 

The percentage of phosphorous in the leaves 

petioles (%): 

Table (3) indicates that the levels of the studied 

chemical fertilization (NPK) had a significant 

effect in increasing the concentration of the 

percentage of phosphorous in the leaves petioles 

of grape seedlings with increase the levels of the 

compound fertilizer. It is observed that the 

highest values of phosphorous were at fertilizing 

treatment (250 mg NPK.L
-1

) which amounted to 

(0.157%) which significantly excelled on the 

two treatments (125 and zero mg NPK.L
-1

). The 

chemical fertilization treatment (125 mg NPK.L
-

1
) has significantly excelled which amounted to 

(0.056%) compared to the control treatment. 

While the control treatment recorded the lowest 

values for this trait amounted to (0.056% ). The 

results of the levels of humic acid especially at 

spraying treatment with a concentration of (20 

mg humic acid.L
-1

) showed an increase in the 

percentage of phosphorous in the leaves petioles 

amounted to (0.119%) compared to the control 

treatment. The same table showed that there are 

significant differences in the extent of the 

response of the cultivars to the trait of 

increasing the percentage of phosphorous in the 



Euphrates Journal of Agriculture Science-12 (2): 473-486                           (2020)            Imam & Al-Obaidi 

 

366 
 

leaves petioles, where the Halawani cultivar has 

significantly excelled the percentage of 

phosphorous in the leaves petioles amounted to 

(0.144 %) compared to the two cultivars 

(Rishmio and Taifi). The percentage of 

phosphorous in the leaves petioles for the taifi 

cultivar has excelled on the Rishmio cultivar 

which amounted to (0.095%), while the lowest 

values of the percentage of phosphorous in the 

leaves petioles for Rishmio cultivar which 

amounted to (0.076%). The results of the 

interaction, especially the triple interaction 

between the factors under study, indicate the 

significant effect of the percentage of 

phosphorous in the leaves petioles for grape 

seedlings with an increase in the concentrations 

of the interaction factors, especially at the 

interaction treatment (250 mg NPK.L
-1

 + 20 mg 

humic acid.L
-1

 for the Halawani cultivar), which 

achieved the highest values for the percentage of 

phosphorous in the leaves petioles amounted to 

(0210%), while the lowest was observed in the 

control treatment which amounted to (0.029%). 

 

Table 2: The effect of adding the chemical fertilizer NPK and humic acid and the interaction between 

them on the percentage of nitrogen in the Petioles leaves  (%) for seedlings of three cultivars of grapes. 

The 

Compound 

fertilizer 

(mg 

NPK.L
-1

) 

Humic 

acid 

(mg.L
-

1
) 

Cultivars Interaction 

between the 

compound 

fertilizer and 

humic acid 

Averages of the compound 

fertilizer Halawani Taifi Rishmio 

0 

0 0.098  r 0.169 o 0.147 h q 0.138 f 

0.154 c 10 0.109 r 0.198 o 0.149 h q 0.152 f 

20 0.128 r 0.245 n 0.150 h q 0.174 e 

125 

0 0.343 m 0.399 l 0.539 j 0.427 d 

0.458 b 10 0.343 m 0.394 l 0.588 i 0.442 d 

20 0.441 k 0.392 l 0.686 h 0.506 d 

250 

0 0.931 f 0.980 e 0.833 g 0.915 c 
1.064 

a 
10 0.999 e 0.982 e 1.029 d 1.003 b 

20 1.323 b 1.127 c 1.372 a 1.274 a 

Interaction 

between 

the 

compound 

fertilizer 

and 

cultivars 

0 0.112 g 0.204 e 0.149 f 

Averages of 

Humic acid  

 

125 0.376 d 0.395 d 0.604 c 

250 1.080 a 1.030 b 1.078 a 

Interaction 

between 

Humic 

acid and 

cultivars 

0 0.457 f 0.516 d 0.506 d 0.493 c 

10 0.484 e 0.525 d 0.589 c 0.532 b 

20 0.631 b 0.588 c 0.736 a 0.651 a 

Averages effect of 

cultivars 
0.523 c 0.542 b 0.610 a  
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Table 3: The effect of adding the chemical fertilizer NPK and humic acid and the interaction between 

them on the percentage of phosphorous in the Petioles leaves  (%) for seedlings of three cultivars of 

grapes. 

The Compound 

fertilizer (mg 

NPK.L
-1

) 

Humic 

acid 

(mg.L
-1

) 

Cultivars Interaction 

between the 

compound 

fertilizer and 

humic acid 

Averages of 

the compound 

fertilizer 
Halawani Taifi Rishmio 

0 

0 0.029  s 0.039 r 0.064 o 0.044  c 

0.058 

c 
10 0.041 r 0.047 q 0.078 l 0.055  c 

20 0.058 p 
0.066  n 

o 
0.083 l 0.069   c 

125 

0 0.062 o p 0.073 m 0.098  i 0.077   c 

0.103 

b 
10 0.067 n o 0.089  k 0.181 d 0.112   b 

20 
0.071 m 

n 
0.095   i j 0.191 c 0.119   d 

250 

0 0.091 j k 0.140  g 0.199  b 0.143  a b 
0.157 

a 
10 0.128  h 0.148  f 0.199  b 0.158   a 

20 0.137  g 0.162  e 0.210  a 0.169   a 

Interaction between 

the compound 

fertilizer and 

cultivars 

0 0.042   i 0.050   h 0.075   f 

Averages of 

Humic acid 

 

125 0.066   g 0.085   e 0.156   b 

250 0.118  d 0.150   c 0.203   a 

Interaction between 

Humic acid and 

cultivars 

0 0.060   i 0.084   g 0.120  c 0.088  c 

10 0.078   h 0.094  e 0.153   b 0.108   b 

20 0.088  f 0.107   d 0.161  a 0.119  a 

Averages effect of cultivars 0.076   c 0.095  b 0.144   a  

The values with similar letters for each factor or their interactions individually did not differ significantly according 

to the Duncan multiple ranges test under the probability level of 5%. 

The percentage of potassium in the leaves 

petioles (%): 

Table (4) indicates that the levels of the studied 

chemical fertilization (NPK) had a significant 

effect in increasing the concentration of the 

percentage of potassium in the leaves petioles. It 

is observed that the highest values of potassium 

were at fertilizing treatment (250 mg NPK.L
-1

) 

which amounted to (1.369%) which 

significantly excelled on the two treatments 

(125 and zero mg NPK.L
-1

). The chemical 

fertilization treatment (125 mg NPK.L
-1

) has  

 

significantly excelled compared to the control 

treatment. While the control treatment recorded 

the lowest values for this trait amounted to 

(0.470% ). The results of the levels of humic 

acid especially at spraying treatment with a 

concentration of (20 mg humic acid.L
-1

) showed 

an increase in the percentage of potassium  in 

the leaves petioles amounted to (1.016%) 

compared to the control treatment which gave 

the lowest values amounted to (0.767%). The 

same table showed that there are significant 

differences in the extent of the response of the 

cultivars to the trait of increasing the percentage 

of potassium in the leaves petioles, where the 

Halawani cultivar has significantly excelled the 

percentage of potassium in the leaves petioles 
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amounted to (0.987 %) compared to the two 

cultivars (Rishmio and Taifi). The percentage of 

potassium in the leaves petioles for the taifi 

cultivar has excelled on the Rishmio cultivar 

which amounted to (0.912%), while the lowest 

values of the percentage of phosphorous in the 

leaves petioles for Rishmio cultivar which 

amounted to (0.752%).   The results of the 

statistical analysis for the values of the 

interaction between the levels of the studied 

factors especially at the interaction treatment 

(250 mg NPK.L
-1

 + 20 mg humic acid.L
-1

 for 

the Halawani cultivar), which achieved the 

highest values for the percentage of potassium 

in the leaves petioles amounted to (1.975%), 

which significantly excelled on all treatments, 

while the lowest was observed in the control 

treatment which amounted to (0.387%). The 

reason for the increase in the percentage of 

nutrients nitrogen, phosphorus and potassium in 

the leaves petioles of grape seedlings is 

attributed to the fact that adding  compound 

fertilizer (NPK) leads to an increase in the 

concentration of these elements in the soil 

solution, which leads to an increase in their 

availability of the roots and increase their 

absorption, thus increasing the concentration of 

these elements in the leaves petioles. These 

results agree with (18, 7). Adding the compound 

fertilizer in a soluble way led to increasing the 

efficiency of the fertilizer and increasing its 

absorption by the roots, thus increasing the 

concentration of macronutrients in the leaves. In 

addition to increasing vegetative growth by 

increasing the height of seedlings, the number, 

and area of leaves, and increasing the leaf area 

of the seedlings, thus increasing the vegetative 

and root growth through the addition of 

compound fertilizer, which requires an increase 

in the absorption of these elements to meet the 

need of the leaf and root system in growth, 

which led to an increase in the concentration of 

these elements in the leaves (1, 10, 6). The 

increase of the macronutrients NPK through the 

addition of humic acid is attributed to its role in 

improving soil composition, facilitating 

nutrients, and increasing the activity of 

microorganisms in the soil that improve the 

physical and chemical properties of the soil and 

increase the availability of nutrients from the 

roots (23). As well as increasing the nutritional 

content of the soil and improving the ability of 

the roots to absorb water and nutrients that 

provide growth requirements (2). Humic acid 

also increases the permeability of cellular 

membranes through its interaction with 

phospholipids, which act as an agent to transport 

nutrients through the membranes to the cell and 

increase the stimulation of root growth, thus 

increase the concentration of nutrients in the 

leaves (17, 23). 

 

Concentration of Carbohydrate in the 

branches of grape seedlings (%): 

Table (5) indicates that there are significant 

differences between the studied chemical 

fertilization treatments (NPK), where there was 

an increase in the branch content of 

carbohydrates for grape seedlings. It is observed 

that the highest values of Carbohydrate were at 

fertilizing treatment (250 mg NPK.L
-1

) which 

amounted to (9.567%) which significantly 

excelled on the two treatments (125 and zero mg 

NPK.L
-1

). The chemical fertilization treatment 

(125 mg NPK.L
-1

) has significantly excelled 

compared to the control treatment. While the 

control treatment recorded the lowest values for 

this trait amounted to (7.380% ). The results 

also show that there are significant differences 

between the levels of humic acid and the highest 

values for the concentration of carbohydrate in 

the branches were at the fertilization treatment 

(20 mg humic acid.L
-1

) amounted to  (9.035%), 

while the lowest values were at the control 

treatment, which amounted to (7.820%). As for 

the cultivars, it is observed that the cultivars are 

varied and affected clearly, where the Halawani 

cultivar has significantly excelled the 

Concentration of Carbohydrate in the branches 

amounted to (8.692 %) compared to the two 

cultivars (Rishmio and Taifi).
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Table 4: The effect of adding the chemical fertilizer NPK and humic acid and the interaction between 

them on the percentage of potassium in the Petioles leaves  (%) for seedlings of three cultivars of grapes. 

The Compound 

fertilizer (mg 

NPK.L
-1

) 

Humic 

acid 

(mg.L
-1

) 

Cultivars Interaction between 

the compound 

fertilizer and humic 

acid 

Averages of 

the compound 

fertilizer 
Halawani Taifi Rishmio 

0 

0 0.387  n 0.425  n 
0.487  l 

m n 
0.433   e 

 

0.470 

c 
10 0.425  n 

0.462  

m n 

0.501 k 

– l 
0.462   d e 

20 
0.455  m 

n 

0.520  k 

– l 

0.598   j 

- n 
0.517   d e 

125 

0 
0.685   h - 

l 

0.598 j 

- i 

0.661 i - 

m 
0.648   d e 

0.812 

b 
10 

1.000 d e 

f 

0.701  h 

– k 

0.825   f 

- i 
0.842   c 

20 
0.771 g h 

i 

1.111  d 

e 

0.964 e f 

g 
0.984  c 

250 

0 
0.875  f 

gh 
1.375  c 

1.412  b 

c 
1.220   b 

1.369 

a 10 
1.000  d e 

f 

1.425  b 

c 

1.487  b 

c 
1.304   b 

20 1.178  d 1.597  b 1.975  a 1.583   a 

Interaction 

between the 

compound 

fertilizer and 

cultivars 

0 0.422  e 0.469  e 0.521  e 

Averages of Humic 

acid 

 

125 0.818  d 0.803  d 0.816  d 

250 1.017  c 1.465  b 1.624  a 

Interaction 

between Humic 

acid and cultivars 

0 0.649  d 0.799  c 
0.853 b 

c 
0.767  c 

10 0.808  c 
0.862b 

c 
0.937  b 0.869 b 

20 0.801  c 1.076  a 1.171  a 1.016  a 

Averages effect of cultivars 0.752 c 0.912 b 0.987  a  
The values with similar letters for each factor or their interactions individually did not differ significantly according 

to the Duncan multiple ranges test under the probability level of 5%. 

The concentrations of carbohydrates increased 

in the branches of the Rishmio cultivar which 

amounted to (8.322%) compared to the taifi 

cultivar, which recorded the lowest values for 

the concentration of carbohydrates amounted to 

(8.230%). The results of the bi-interaction 

between the levels of compound fertilizer 

(NPK) and humic acid showed that there were 

significant differences in the concentration of 

carbohydrates in the branches, where the 

fertilization treatment (250 mg NPK.L
-1

 20 + 

mg.L
-1 

humic acid) had the largest values for 

this trait which amounted to (10.563%), while 

the control treatment recorded the lowest values 

amounted to (7.196%). The results of the bi-

interaction between the levels of chemical 

fertilization and the cultivars. The fertilization 

treatment (250 mg NPK.L
-1

 and the Halawani 
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cultivar achieved the highest concentration of 

the carbohydrate in the branches for the grape 

seedlings amounted to (10.263%), which 

significantly excelled on most of the treatments, 

while the lowest values were at fertilizing 

treatment (zero mg NPK.L
-1

 and Rishmio 

cultivar) which amounted to (7.292%). it is 

observed from the data of the interaction 

between the levels of organic fertilization of 

humic acid and the cultivars that the highest the 

concentration of carbohydrates in the branches 

in the treatment of organic fertilization (20 mg 

of humic acid.L
-1

) and the two cultivar 

(Halawani and Rishmio), which amounted to 

(9.261% and 9.190%), respectively, which 

significantly excelled on the rest of the 

treatments, while the interaction treatment 

between the control treatment (0 mg humic 

acid.L
-1

) and the Rishmio cultivar recorded the 

lowest concentration of carbohydrate in the 

branches for Grape seedlings, which amounted 

to (7.613%). As for the triple interaction 

between the factors under study, the interaction 

treatment between the fertilization treatment 

(250 mg NPK.L
-1

 + 20 mg.L
-1

) and Halawani 

cultivar has significantly excelled in the 

concentration of carbohydrates in the branches 

of grape seedlings, which gave the highest 

values amounted to (11.230%), while the 

control treatment gave the lowest value 

amounted to (7.110%). The increase in 

carbohydrate concentrations in the branches of 

grape seedlings through the addition of NPK 

compound fertilizer, especially the high levels 

of it, is due to the increase in the concentrations 

of these elements in the leaves as shown in 

Tables (2, 3, 4) and the increase in the 

concentrations of chlorophyll in the leaves as 

shown in Table (6) as well as the increase in the 

leaf area of the seedlings that It increases the 

efficiency of the photosynthesis process and 

increases the accumulation of carbohydrates in 

the branches of the seedlings. The increase of 

carbohydrate substances in the branches of 

grape seedlings may be attributed to the addition 

of humic acid to the soil, which improves the 

physical and chemical properties of the soil 

composition in which the seedlings are planted, 

and then increases its fertility and the release of 

nutrients and their absorption by the roots, 

which in turn are transferred to other soil 

particles, which leads to an increase in the 

elements. Which leads to an increase in the 

nutrients in the leaves, increasing the leaf area,  

thus increasing the efficiency of the 

photosynthesis process and increasing its bio-

products, the most important of which are 

carbohydrates and their accumulation in the 

branches of the seedling, which leads to an 

increase in carbohydrate concentrations in them. 

Table (5) shows the variation of the 

carbohydrate content in the branches of the three 

grape cultivars under study, which may be 

attributed to the variation in the strength of the 

cultivars among them through differences in the 

genetic factors that dominate the growth and 

size of leaves for each cultivar and the extent of 

their breadth and the genetic susceptibility of the 

main stem factors and its thickness resulting 

from the increase in the number and length of 

the Internodes, which is reflected in the content 

of the branches of carbohydrate materials. these 

results agree with (5, 1). 

 

 

 

 

 

 

 

 



Euphrates Journal of Agriculture Science-12 (2): 473-486                           (2020)            Imam & Al-Obaidi 

 

374 
 

Table 5: The effect of adding the chemical fertilizer NPK and humic acid and the interaction between 

them on the branch content of carbohydrates for seedlings of three cultivars of grapes. 

The Compound 

fertilizer (mg 

NPK.L
-1

) 

Humic 

acid 

(mg.L
-1

) 

Cultivars Interaction between 

the compound 

fertilizer and humic 

acid 

Averages of 

the compound 

fertilizer 
Halawani Taifi Rishmio 

0 

0 
7.230  p 

q 

7.110 

 q 

7.250  p 

q 
7.196  g 

7.380  c 10 
7.330  o 

p 

7.300 

o p q 

7.330  o 

p 
7.320  g 

20 
7.800   l 

m 

7.466 

 n o 

7.610  m 

n 
7.625  f g 

125 

0 
7.600  m 

n 

7.710 

  l m 
8.010  k 7.773  e f 

8.297  b 10 8.410  i j 
7.890 

  k l 
8.300  j 8.200  d e 

20 
9.110   e 

f 

8.700 

  h 

8.943   f 

g 
8.917  c 

250 

0 8.010   k 
8.900 

  g 

8.560   h 

i 
8.490  c d 

9.567 

a 
10 

8.750   g 

h 

9.200 

  e 

11.000  

b 
9.650  b 

20 10.660  c 
9.800 

  d 
11.230 a 10.563  a 

Interaction between 

the compound 

fertilizer and 

cultivars 

0 7.453 f 
7.292 

 g 

7.396  f 

g 

Averages of Humic 

acid 

 

125 8.373  d 
8.100 

 e 
8.417  d 

250 9.140  c 
9.300 

 b 

10.263  

a 

Interaction between 

Humic acid and 

cultivars 

0 7.613  f 
7.906 

 e 
7.940  e 7.820   c 

10 8.163  d 
8.130 

 d 
8.876  b 8.390  b 

20 0.801  c 
1.076 

 a 
1.171  a 9.035  a 

Averages effect of cultivars 8.322 b 
8.230 

 c 
8.692  a  

The values with similar letters for each factor or their interactions individually did not differ significantly according 

to the Duncan multiple ranges test under the probability level of 5%. 
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The percentage of protein in the leaves 

petioles (%): 

Table (6) indicates that there are significant 

differences caused by the chemical fertilization 

treatment (NPK), where the fertilizing treatment 

(250 mg NPK.L
-1

) gave the highest average 

percentage of protein which amounted to 

(6.649%). The chemical fertilization treatment 

(125 mg NPK.L
-1

) has significantly excelled 

compared to the control treatment. While the 

control treatment recorded the lowest values for 

this trait amounted to (0.967% ). The results of 

the levels of humic acid especially at spraying 

treatment with a concentration of (20 mg humic 

acid.L
-1

) showed an increase in the percentage 

of protein in the leaves petioles amounted to 

(4.071%) compared to the control treatment 

which gave the lowest value amounted to (3.282 

%). While the cultivars differed among 

themselves in their protein content, and the  

Halawani cultivar gave the highest values for 

the percentage of protein in the petioles, which 

amounted to (3.814%), which significantly 

excelled on the two grapes cultivars (Taif and 

Rishmio). The taifi cultivar also significantly 

excelled by giving it the highest percentage of 

protein in the leaves petioles, which amounted 

to (3.393%) on the Rishmio cultivar which gave 

the lowest percentage of protein in the leaves 

petioles amounted to (3.274%). The results of 

the interaction, especially the triple interaction 

between the studied factors, indicate that there 

are significant differences between the 

treatments, the interaction treatment between the 

chemical fertilization treatment (250 mg NPK.L
-

1
 + 20 mg humic acid.L

-1
) and the Halawani 

cultivar gave the highest values for the 

percentage of protein in the leaves petioles 

amounted to (8.575%). while the lowest values 

for the percentage of protein in the leaves 

petioles were at the control treatment for the  

Rishmio cultivar which amounted to (0.612%). 

the reason may be due to the increase in protein 

content is that the addition of compound 

fertilizer has led to an increase in soil fertility by 

providing macronutrients in the soil, especially 

increasing the concentration of the availability 

of nitrogen component in the soil, which leads 

to nitrogen absorption and increase in its content 

in the leaves, thus increasing the protein content 

in the leaves. The increase in the protein content 

is attributed to the addition of humic acid to the 

seedlings' soil, which improves the building of 

the soil and its role in providing nutrients in a 

balanced manner to the seedlings and increasing 

the hormonal activity within the tissues of the 

grape seedlings, which works to increase the 

nitrogen concentration in the leaves, thus 

increase the protein content in them. Table (6) 

also shows that there is a clear variation in the 

percentage of protein in the seedling leaves for 

the three grape cultivars, and the reason may be 

due to the variation in the strength of the 

cultivar and the activity of the roots to absorb 

nitrogen to meet the growth requirements for the 

cultivar. These results agree with (13). 
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Table 6: The effect of adding the chemical fertilizer NPK and humic acid and the interaction between 

them on the percentage of protein in the leaves petioles for seedlings of three cultivars of grapes. 

 

The 

Compound 

fertilizer 

(mg 

NPK.L
-1

) 

Humic 

acid 

(mg.L
-

1
) 

Cultivars Interaction 

between the 

compound 

fertilizer and 

humic acid 

Averages of the 

compound fertilizer Halawani Taifi Rishmio 

0 

0 0.612  s 
1.056    o 

p 
0.918  p q 0.862  e 

0.967 

c 10 0.618  s 1.239  o 0.932  p q 0.951  e 

20 0.799 p q 1.531   n 0.937  p q 1.089  e 

125 

0 2.145   m 2.495   l 3.369  j 2.670  d 

2.865  b 10 2.145   m 2.464   l 3.624  i 2.761  d 

20 2.757  k 2.452  l 4.286  h 3.165  d 

250 

0 5.818   f 6.124   e 5.202   g 5.715  c 

6.649  a 10 
6.243   d 

e 
6.173   e 6.431   d 6.270  b 

20 8.264   b 7.044   c 8.575   a 7.961  a 

Interaction 

between 

the 

compound 

fertilizer 

and 

cultivars 

0 0.697  g 1.275  e 0.929  f 

Averages of 

Humic acid 

 

125 2.349   d 2.470  d 3.776  c 

250 6.775  a 6.435  b 6.736  a 

Interaction 

between 

Humic 

acid and 

cultivars 

0 7.613  f 7.906  e 7.940  e 3.082  c 

10 8.163  d 8.130  d 8.876  b 3.327  b 

20 0.801  c 1.076  a 1.171  a 4.071  a 

Averages effect of 

cultivars 
3.274  c 3.393 b 3.814  a  

The values with similar letters for each factor or their interactions individually did not differ significantly according 

to the Duncan multiple ranges test under the probability level of 5%.

 

REFEERNCES 

1- Imam, Nabil Mohammed Amin (1998). Effect 

of spraying with iron, zinc, and compound 

fertilizer (NPK) on the growth and yield of 

Halawani and Kamali grape cultivars. Ph.D. 

thesis. College of Agriculture and Forestry - 

University of Mosul. Iraq. 

2- Balaket, Raad Taha Mohammed Ali, Abbas 

Mohson Salman Al-Himidawi. (2015). Effect 

of the humus organic acids ( humic and folvic 

) and irrigation water quality on the some of 

vegetative growth indicators of young date 

palm ( Phoenix dactylifera L. ) trees C.V. 

Barhee. Kufa Journal of Agricultural Sciences. 

7 (1): 22--40. 



Euphrates Journal of Agriculture Science-12 (2): 473-486                           (2020)            Imam & Al-Obaidi 

 

374 
 

3- Al-Saeedi, Ibrahim Hassan Mohammed. 

(2014). Grape classification. Dar Al-Wadah 

for Publishing, Ishtar Cultural Investments, 

Amman, the Hashemite Kingdom of Jordan. 

4- Al-Sarwani, Ayman Ali. (2008). Integrated 

management of grape gardens. Arab House for 

Publishing and Distribution. Cairo. The 

Egyptian Arabic Republic. 

5- Mezrag, Ahmed C. (2005). Comparing growth 

kinetics and mineral composition of leaves for 

some local grape cultivars (Vitis vinifera L. 

Ph.D. thesis, University of Mentouri 

Constantine, People's Democratic Republic of 

Algeria. 

6- Al-Qassas, Shahat Al-Azab and Camelia 

Ibrahim Ahmed Amin (1995). The effect of 

iron nutrition on yield, fruit properties, and 

elemental composition of female grape leaves. 

Proceedings of the Fifth Symposium on 

Micro-nutrients: Micro-nutrients and Fertilizer 

Use in the Arab Region, 16-21 December, pp. 

289-304. Cairo - Ismailia. The Egyptian 

Arabic Republic. 

7- A.O.A.C. (1970) . Official Methods of 

Analysis11th ed . Washington .D.C. 

Association of Official Analytical Chemist. 

PP. 1015. 

8-  Ahmed, M.F, and M.N. Mohamed (2018). 

Improved productivity of Superior Seedless 

grapevines using irradiated compost and bio-

fertilization in the Desert Land. Arab J. Nucl. 

Sci. Appl.,Vol. 51 (3): 94-103. 

9- Ahmed,F.F.;A.H.M.Abdealaa;S.M.A. El-

Masry and A.H.R. Ahmed(2017). Effect of 

Humic and Volvic acid, Em and Amino Accid 

on Berries Colouration, Yield and Quality of 

Flame Seedless Grapes.Assut J. Arric. Sci., 48 

( 2 ): 88-103. 

10- Bacha, M.A.; Sabbah, S.M. and El-Hamady, 

M.A. (1995). Effect of foliar application of 

Iron, zinc and manganese on yield, berry 

quality and leaf mineral composition of 

Thompson Seedless and Romy red grape 

cultivars. Alex. J. Agric. Res. 40 (3) : 315 – 

331, 1995. 

11- Bhargava, B. S. & H. B. Raghupathi (1999). 

Analysis of plant materials for macro & 

micronutrients. P:49-82. in Tandon, H. L. S. 

(eds). Methods of analysis of soils, plants, 

waters & fertilizers. Binng printers L-14, . 

Lajpat Nagar New Delhi, 110024. 

12- Black, C.A. (1965). Methods  of  soil  

analysis. Part 1.Physical  properties  Amer 

Soc.  Agron.  Inc.  Publisher,  Madison  

Wisconsin,  USA. 

13- Glass, AD. M. and Siddiqi, M. Y. (1984). 

The Control of nutrient up take rates in 

relation to the inorganic Composition of plant. 

In : Advances in plant Nutrition, edited by 

Tinker, P. B. and Lauchli, A. New York : 

Praeger, P. 103 – 147. 

14- Couillaud, p. (1977). L analyse foliar en 

viticulture. Viti technique, 8 : 4 -7. 

15- Donecha, B., Chardonnet, C. (1992). 

Evolution et localsation des principaux cations 

au cours de principaux cation au cours de 

development du raisin Vitis. 31 (4) : 175 – 

181. 

16- Johnson, C. M. and A. Ullrich (1959). 

Analytical method for use in plant analysis. 

Bull Calif. Agric. Exp. No. 766. 

17- Lucas, D. M.; Daviere, J. M. ; Falon, M. R. ; 

Potin, M. Iglesias, M. ; Lorrian. S. ; 

Fankhauser, C, ; Blasquez, M. A. ; Titarenko, 

E. and Part, S.( 2008 ). Amolecular farmwork 

for light and gibberllins control of cell 

elongation. Nature 451, 480 – 484. 

18- Mengle, K. & E. A. Kirkby; H. Kosegavten 

and T. Apple  (2001). Principles of plant 

nutrition Kluwer Academic publishers. 

19- Phelpstek (2002). 

http://www.com/clints/humic acid.html. 

structure, properties, and soil pplication, Page 

373 – 380. 

20- Richards, L.A.(1954). Diagnosis  and  

Improvement  of  Saline  and  Alkaline  Soils. 

U.S.D.A  Handbook,  No.  6,  USA. 

21- Shaheen, M. A., Sahar, M.  Abdaelwahad, F. 

M. El-Morsy and A. S. S. Ahmed. (2013). 

http://www.com/clints/humic%20acid.html


Euphrates Journal of Agriculture Science-12 (2): 473-486                           (2020)            Imam & Al-Obaidi 

 

375 
 

Effect of organic and Bio-fertilization as a 

partial Substitute for NPK Mineral fertilizer on 

Vegetative growth, leaf mineral content, yield 

and fruit quality of Superior seedless 

Grapevine, Journal of horticultural Scince and 

Ornamental plants 5 ( 3 ) : 151 – 159, 2013 

Issn 2079 – 2158. 

22- Sparks, D.L.(1996). Methods  of soil analysis  

.Part 3.  Chemical  method. Soil Science  

Society  of  America. Book Series  No 5. 

Madison. 

23- Wani., I. A. S. Mehraj; M. T. Ali; A. Hassan; 

S. A. Wani; S. Hassan and I. A. Bisati. ( 2017 

). Effect of  Inorganic Fertilizers on Yield and 

Soil Nutrient Status of Walnut  Orchard. 

International Journal of Plant & Soil Science, 

16 ( 2 ) : 1 – 13. 


