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ABSTRACT: A field experiment was conducted at the College of Agriculture, University of 

Diyala, which located in the city of Baqubah, the center of Diyala Governorate in the Northeastern 

part of the capital of Iraq, Baghdad. The experiment aimed to study the effect of spraying with four 

concentrations of Camellia sinensis (green tea) extract (0, 50, 75 and 100) ml/l in the yield of seed and 

oil of two castor plant varieties: Zibo castor and Carmencita. Statistical analysis of the data was 

performed using a factorial experiment according to a Completely Randomized Block Design 

(RCBD). The results showed a significant superiority of the concentration of 75 ml/l, which recorded 

the highest averages of dry weight of leaves (g), number of fruits per plant, weight of 300 seeds (g), 

seed yield per plant (g/plant), oil percentage (%) and oil yield (kg/ha). These values were 171.6 

(g/plant), 122 fruits/plant, 68.2 (g), 53.0 (g/plant), 41.9 (%) and 494.0 (kg/ha), respectively. The study 

also revealed the significant superiority of the Zibo castor variety, with the highest averages for the 

mentioned traits, reaching 179.4 (g/plant), 134 fruits/plant, 66.8 (g), 59.2 (g/plant), 43.0 (%), and 

562.2 (kg/ha), respectively. Furthermore, the study results indicated significant differences between 

the means of some studied traits due to the interaction between the experiment factors. The 

combination of spraying green tea extract at a concentration of 75 ml/l with the Zibo castor variety 

recorded the highest averages for seed yield, oil percentage and oil yield, which reached 66.0 (g/plant), 

43.3 (%), and 630.0 (kg/ha), respectively.  
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INTRODUCTION 

The use of plant-based organic fertilizers is 
considered an agricultural method employed to 
enhance the nutritional efficiency of plants, 
especially under environmental stress conditions 
that plants may encounter throughout various 
stages of their life. These stressors include 
elevated temperatures, salinity, drought, pH, 
nutrient deficiencies, and the loss of nutrients 
from the soil, whether through leaching or deep 
percolation (Pathak et al., 2021)

 
as well as 

accumulations of heavy metals (Abdulrazzaq et 
al., 2023). On the other hand, the importance of 
using these fertilizers comes from its role in 
reducing the use of chemical origin fertilizers 
which causes serious pollution to the 

environment. As a result, attention has turned 
towards employing the organic fertilizers and 
applying them as a spray, to speed up its 
absorption and transmission into different parts 
of plant (Vasundhara and Chhabra, 2021; Niu 
et al., 2021). 

Camellia sinensis extract is one of these 
organic fertilizers and the importance of using 
green tea extract lies in its high content of 
readily absorbable nutrients and vitamins, as 
well as polyphenolic compounds that act as 
antioxidants, in addition to its role in increasing 
the enzymatic activity, contributing to the 
reduction of oxidative stress (Armstronga

 
et al., 

2020). 
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The castor plant, Ricinus communis L., belongs 

to the Euphorbiaceae family and distributed in 

various regions worldwide. It has several varieties 

that vary in morphological characteristics and its 

production of seed and oil (Kim et al., 2021). 

India, China and Brazil are among the top global 

producers of castor. The castor plant has many 

important uses, in pharmacological, medicine, in 

addition to agricultural industries (Ying et al., 

2017; Yeboah et al., 2020). Castor oil is 

distinguished from other vegetable oils by its 

high content of essential unsaturated fatty acids 

(Ojha et al., 2024) with a medical importance, 

which contributes to reducing the risk of disease 

of heart diseases, arteries, cancer, and diabetes
 

(Kapoor et al., 2021). Furthermore, it is valued 

for its antioxidant properties due to the presence 

of important vitamins like vitamin E, which 

consist of Tocotrienols and Tocopherols, which 

are crucial in treating numerous human diseases 

(Ganesan et al., 2018; Shahidi et al., 2021). 

Castor plant grows well in temperatures 

ranging from 25 to 32°C, while temperatures 

above 32°C adversely affect germination and 

production (Cafaro et al., 2023). The flowering 

and fruiting stages of the castor plant coincide 

with the relative rise in temperatures in summer 

season. Heat is considered one of the environmental 

stresses significantly affecting oilseed crops, 

including castor plant during the flowering and 

fruit maturation stages (Ahmad et al., 2021), 

along with elevated salt levels in field soils, which 

can hinder optimal castor crop growth and 

production. Additionally, castor varieties vary in 

their genetic and morphological compositions, 

influencing their responses to different 

environmental conditions. Choosing the 

appropriate species for a specific environment is 

a fundamental priority to ensure achieving the 

highest yield, as emphasized by Cafaro et al. 

(2023). They confirmed that castor crop 

productivity varies based on the environmental 

conditions in which they are grown. 

This study aims to investigate the role of 

green tea extract as an organic fertilizer in 

enhancing seed and oil production of two castor 

varieties. The study also aims to identify the best 

variety that yields the highest seed and oil 

output. 

MATERIALS AND METHODS 

Preparation of Plant Extract 

Extraction was carried out by taking 20 g of 

dried and powdered green tea leaves and placing 

it in a 500 ml flask. Then, 200 ml of distilled 

water was added at a temperature of 20 -25°C. 

The sample was left for half an hour in a 

horizontal shaker at a medium speed. Afterward, 

the sample was allowed to settle for an hour. It 

was then filtered using three layers of medical 

gauze to separate the residue from the filtrate. 

The filtrate was then taken, and concentrations 

of (0, 50, 75, and 100) ml/l were prepared 

(Harborne, 1954). 

Experiment Design and Experimental 

Procedures 

To study the effect of foliar spraying with 

different levels of Camellia sinensis extract on 

the yield of two castor plant varieties in terms of 

seeds and oil, a field experiment was conducted 

during the spring season of 2022 in one of the 

fields of the College of Agriculture - University 

of Diyala, in silt loam soil. The field was plowed, 

smoothed, and leveled, and a composite random 

soil sample was taken at a depth of 0-30 cm for 

a series of physical and chemical analyses of the 

study soil, as indicated in Table 2. 

Seeds of two castor plant varieties, Zibo 

castor and Carmencita, which obtained from the 

College of Agriculture, University of Diyala 

were manually planted on 6/3/2023 at a rate of 3 

seeds per hill. A factorial experiment was 

conducted according to a Completely Randomized 

Block Design (RCBD) with 3 replicates, leaving 

a distance of 1 meter between each replicate. 

The seeds were sown after soaking them in 

water for a full day, with a spacing of 75 cm 

between rows and 60 cm between hills. Thus, 

the experimental unit area became 304 m × 

405m and a plant density of 22058 plants per 

hectare. 

Phosphate fertilizer was added at a rate of 
100 kg/ha, and nitrogen fertilizer at a rate of 200 
kg/ha, applied in two doses: the first at planting 
and the second after 20 days from germination 
according to Iraqi agricultural recommendations 
for growing castor. The seeds germinated after 9 
days of planting, and when the plant reached the 
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two-true leaf stage, the plants were thinned to 
one plant per hill. The green tea extract was 
sprayed on the vegetative parts of the plants at 
concentrations of (50, 75 and 100) ml/l using a 
1-liter manual sprayer. The spraying continued 
until complete wetting. In the control treatment, 
plants were sprayed with water only. One 
milliliter of Tween 20 was added per liter of 
extract to facilitate adhesion to plant surfaces. 
Plants were sprayed three times on 25/3, 10/4, 
and 25/4/2022 and plant characteristics were 
measured by taking the average of 7 plants 
sampled from the middle rows of each 
experimental unit. 

Studied Traits 

1- Dry weight of leaves (g): (at maturity stage) 
Plant leaves were dried by using an electric 
oven at 70°C for 72 hours, and then the dry 
weight was measured using a sensitive scale. 

2- Number of fruits per plant (fruit/plant): 

3- Weight of 300 seeds (g): Seeds were randomly 
selected from each experimental unit and 
weighed using an electric sensitive scale. 

4- Seed yield per plant (g/plant): A sensitive 
electric scale was used for measurement. 

5- Oil content (%): This was determined using a 
Soxhlet apparatus, and the weight of the oil 
was measured with a sensitive electric scale. 
The percentage was calculated according to 
the following equation:  

Oil content (%)=(Weight of extracted oil / 
Weight of crushed seeds sample) ˟ 100 

(Olaniyan, 2010). 

6- Oil yield (kg/ha): The oil yield was estimated 
using the equation: 

Yield of oil =oil% ˟ yield of seed/hac 

Statistical Analysis 

The recorded data underwent analysis using 
the SAS statistical program. Averages 
comparisons were performed using Duncan's 
Multiple Range Test with a significance level set 
at 5%. This particular test is utilized to discern 
noteworthy differences among averages in 
studies involving multiple groups. Essentially, 
the 5% probability level signifies that statistical 
significance was attributed when the probability 
of obtaining the observed results by random 
chance was below 5% (Al-Rawi and Khalaf 
Allah, 1980). 

RESULTS AND DISCUSSION 

Effect of Foliar Spraying with Green Tea 

Extract on Dry Weight of Leaves (G/ 

Plant) of Two Castor Varieties 

The results shown in Table 3 indicated 

significant differences in the averages of dry 

weight of leaves characteristic due to the foliar 

spray with green tea extract at concentrations of 

(0, 50, 75 and 100) ml/l. The treatment with a 

concentration of 75 ml/l outperformed and gave 

the highest average of 171.6 g/plant compared to 

the lowest average obtained from the control 

treatment with 0 ml/l, which was 129.5 g/plant. 

Similarly, the results in the same table revealed 

significant differences in the averages of dry 

weight of leaves between the two varieties. The 

Zibo castor variety recorded the highest average 

at 179.4 g/plant, compared to the lowest average 

obtained from the Carmencita variety, which 

was 115.0 g/plant. Significant interactions were 

observed between the experimental treatments in 

the dry weight of leaves (g), where the 

combination of foliar spray with green tea 

extract at a concentration of 75 ml/l with the 

Zibo castor variety showed the highest average 

of 209.3 g/plant compared to the lowest average 

obtained from the combination of non- spray 

with the extract (0 ml/l) and the Carmencita 

variety, which was 101.0 g/plant. 

Effect of Foliar Spraying with Green Tea 

Extract on the Number of Fruits Per 

Plant of Two Castor Varieties 

The results in Table 4 revealed significant 

differences between the treatments of foliar 

spray with green tea extract at concentrations of 

(0, 50, 75, and 100) ml/l in the number of fruits 

per plant. The treatment with a concentration of 

75 ml/l outperformed, recording the highest 

average of 122.5 fruits/plant compared to the 

lowest number of fruits per plant obtained from 

the control treatment, which was 97 fruits/plant. 

The same table also showed significant 

differences between varieties used in the study 

in the trait of the number of fruits per plant. The 

Zibo castor variety excelled by yielding 134 

fruits/plant compared to the Carmencita variety, 

which recorded the lowest average of 85 

fruits/plant. 
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Table 1. The chemical composition of green tea leaves as reported in (Lee et al., 2015; 

Armstronga et al., 2020) 

The Components The quantity 

Nitrogen (N) 1.19 g 

Phosphorus (P) 1 g 

Potassium (K) 0.5 g 

Manganese (Mn) 0.7 g 

Zinc (Zn) 51 mg 

Iron (Fe) 60 mg 

Magnesium (Mg) 41 mg 

Coneshin 110 mg 

Thiamine 90 mg 

Vitamin A 88 mg 

Vitamin B 74.1 mg 

Vitamin C 120 mg 

Carbohydrates 11.0 g 

Fats 0.4 g 

Flavonoids 0.3 g 

Tannins 2.9 g 

 

Table 2. Some physical and chemical properties of field soil 

Soil Properties Measurement Unit The Values 

Electrical Conductivity 1:1 EC dS/m 2.3 

pH 1:1 - 7.21 

Soil Nitrogen (readily available) mg/kg 32 

Soil Phosphorus (readily available) - 2.87 

Soil Potassium (readily available) - 337.8 

Organic Matter (O.M.) g/kg 7.2 

Calcium Carbonate (CaCO3) g/kg 217.2 

Soluble Calcium (Ca+2) meq/L 14.58 

Soluble Magnesium (Mg+2) meq/L 12.78 

Soluble Sodium (Na+) meq/L 2.87 

Soluble Bicarbonates (HCO3) meq/L 1.2 

Soluble Chloride (Cl) meq/L 28.24 

Soluble Potassium (K) meq/L 0.98 

Soil Texture Silt g/kg 352 

Silt Loam 

Sand g/kg 250 

Clay g/kg 128 
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Table 3. The effect of foliar spraying with green tea extract on the dry weight of leaves (g/plant) 

of two varieties of castor plant 

Average Concentration of Extract (ml/l) Varieties 

100 75 50 0 

179.4A 179.0b 209.3a 171.3c 158.0d Zibo castor  

115.0B 115.0f 134.0e 110.0f 101.0g Carmencita 

 147.0B 171.6A 140.6C 129.5D Average 

 
Table 4. Effect of foliar spraying with green tea extract on the number of fruits per plant of two 

varieties of castor plant 

Average Concentration of Extract (ml/l) Varieties 

100 75 50 0 

134.4A 138.0b 150.0a 131.3c 118.3d Zibo castor  

85.3B 88.0f 95.0e 83.0g 75.3h Carmencita 

 113.0B 122.5A 107.1C 96.8D Average 

 

The results in Table 4 also indicate significant 

differences between the averages of this trait due 

to the interaction between the experimental 

treatments. The combination of foliar spray with 

green tea extract at a concentration of 75 ml/l 

with the Zibo castor variety showed the highest 

average of 150 fruits per plant compared to the 

lowest average of 75 fruits/ plant obtained from 

the combination of the control treatment (no 

spray with the extract) with the Carmencita 

variety. 

Effect of Foliar Spraying with Green Tea 

Extract on the Weight of 300 Seeds of 

Two Castor Varieties 

The results in Table 5 indicated significant 

differences in the averages of the trait of the 

weight of 300 seeds due to the foliar spraying of 

plants with green tea extract at concentrations 

(0, 50, 75, and 100) ml/l. The treatment with a 

concentration of 75 ml/l outperformed, giving 

the highest average of 68.2 g, while the control 

treatment gave the lowest average of 56.2 g. The 

results also showed a significant superiority of 

the Zibo castor variety, recording the highest 

average for this trait at 66.8 g compared to the 

Carmencita variety, which recorded the lowest 

average at 59.5 g. Significant differences were 

obtained between the averages of the trait of the 

weight of 300 seeds due to the interaction 

between the experimental treatments. The 

combination of foliar spraying with green tea 

extract at a concentration of 75 ml/l with the 

Zibo castor variety showed the highest average 

of 73.4 g compared to the combination of the 

control treatment and the Carmencita variety, 

which recorded the lowest average of 53.2 g. 

Effect of Foliar Spraying with Green Tea 

Extract on Seed Yield Per Plant (G) of 

Two Castor Varieties 

The results in Table 6 and Fig. 1 revealed 

significant differences in the averages of the 

seed yield per plant due to the foliar spraying of 

plants with green tea extract at concentrations 

(0, 50, 75, and 100) ml/l. The treatment with a 

concentration of 75 ml/l gave the highest 

average for this trait, reaching 53.0 g/plant, 

compared to the lowest average obtained from 

the control treatment, which was 41.3 g/plant. 

Table 6 also showed significant differences 

between the castor varieties, and the Zibo castor 

variety giving the highest average for this trait at 

59.2 g/plant compared to the lowest average of 

36.3 g/plant obtained from the Carmencita 

variety. 
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Table 5. Effect of foliar spraying with green tea extract on the weight of 300 seed (g) of two 

varieties of castor plant 

Average Concentration of Extract (ml/l) Varieties 

100 75 50 0 

66.8A 69.3b 73.4a 65.2c 59.2d Zibo castor  

59.5B 63.2c 63.1c 58.3d 53.2e Carmencita 

 66.2B 68.2A 61.8C 56.2D Average 

 

  

 

Table 6. Effect of foliar spraying with green tea extract on the seed yield of plant (g/plant) of two 

varieties of castor plant 

Average Concentration of Extract (ml/l) Varieties 

 100 75 50   0 

59.2A 61.0b 66.0a 57.3c 51.3d Zibo castor  

36.3B 37.0ef 40.0e 34.0fg 31.3g Carmencita 

 49.0B 53.0A 45.6C 41.3D Average 

 

 

 

 

Fig. 1. Effect of foliar spraying with green tea extract on the seed yield of plant (g/plant) of two 

varieties of castor plant 
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Significant differences between the averages of 

seed yield per plant were obtained due to the 

interaction between the experimental treatments. 

The highest average of 66.0 g/plant was obtained 

from the combination of foliar spraying with the 

extract at a concentration of 75 ml/l with the Zibo 

castor variety, while the lowest average of 31.3 

g/plant was obtained from the combination of 

the control treatment (non- spray with the extract) 

with the Carmencita variety. 

Effect of Foliar Spraying with Green Tea 

Extract on Oil Percentage (%) in Seeds of 

Two Castor Varieties 

The results obtained from Table 7 and Fig. 2 

indicated significant differences between the 

foliar spraying treatments with green tea extract 

at concentrations (0, 50, 75 and 100) ml/l. The 

treatment with a concentration of 75 ml/l showed 

the highest average of oil percentage, reaching 

41.9%, compared to the control treatment (non- 

spray with the extract), which recorded the 

lowest average of 41.1%. Significant differences 

were also found between the averages of the oil 

percentage among the planted varieties. The 

Zibo castor variety outperformed by recording 

the highest average of 43.0%, compared to the 

Carmencita variety, which had the lowest 

average of 40.3%. 

Significant differences between the averages 

of this trait were also obtained due to the 

interaction between the experimental treatments. 

The highest average for the oil percentage, 43.3%, 

was obtained from the combination of foliar 

spraying with the extract at a concentration of 

75 ml/l with the Zibo castor variety, while the 

lowest average of the oil percentage, 39.8%, was 

obtained from the combination of the control 

treatment and the Carmencita variety. 

Effect of Foliar Spraying with Green Tea 

Extract on Yield of Oil (Kg/Ha) of Two 

Castor Varieties 

The results in Table 8 indicate significant 

differences between the averages of the oil yield 

due to the foliar spraying with green tea extract 

at concentrations (0, 50, 75, and 100) ml/l. The 

treatment with a concentration of 75 ml/l 

outperformed, giving the highest average of 

94.04 kg/ha compared to the control treatment, 

which achieved an average of 383.5 kg/ha. 

Additionally, the Zibo castor variety showed a 

superiority in oil yield, with the highest average 

reaching 562.2 kg/ha compared to the Carmencita 

variety, which achieved an average of 320.3 kg/ha. 

The results also show significant differences due to 

the interaction between the experimental factors. 

The combination of foliar spraying with green tea 

extract at a concentration of 75 ml/l with the Zibo 

castor variety yielded the highest average for oil 

yield, reaching 630.0 kg/ha compared to the 

lowest average obtained from the combination 

of the control treatment (no spraying with green 

tea extract) with the Carmencita variety, which 

reached 281.0 kg/ha (Table 8). 

Foliar spraying with different concentrations 
of green tea extract achieved a significant increase 
in the dry weight of leaves. This increase can be 
attributed to the extract's high content of nutrients, 
vitamins, and amino acids as shown in Table 1, 
stimulating vital activities in plant cells, enhances 
cell division and increase the leaf area, leading to 
an overall increase in leaf weight )Ahmed et al., 

2014). Additionally, the presence of antioxidants 
in green tea, of which catechin and tocopherol 
are the most important, play an important role in 
protecting cells against the activity of reactive 
oxygen species which can lead to the destruction 
of proteins, lipids and DNA, thus protects the 
cells from aging, promoting the vegetative growth, 
and the formation and stimulation of fruit buds 
)Pastoriza et al., 2017; Ali et al., 2022). 

Abada (2014) affirmed in his study, 
conducted to demonstrate the impact of green 
tea extract on plant growth, that there was an 
improvement in vegetative growth of the plants 
treated with the extract, and these results aligned 
with what reached by Al-Malikshah-Zainab and 

Abdulrasoo (2022). 

The observed increase in the number of fruits 
and total seed yield per plant following foliar 
spraying with green tea extract can be attributed 
to the vital role of the extract and its active 
compounds in encouraging both vegetative and 
root growth. This enhances nutrient absorption, 
increasing the efficiency of the photosynthetic 
process and leading to the accumulation of 
carbohydrates and proteins. These components 
contribute to oil synthesis in seeds and 
participate in the formation of solid oxygenated 
substances in the oil, thereby increasing its 
specific weight (Misra and Sharma, 1991). 
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Table 7. Effect of foliar spraying with green tea extract on the oil percentage of two varieties of 

castor plant 

Average Concentration of Extract (ml/l) Varieties 

100 75 50 0 

43.0A 43.1a 43.3a 43.1a 42.5b Zibo castor  

40.3B 40.4c 40.6c 40.4c 39.8d Carmencita 

 41.7B 41.9A 41.7B 41.1C Average 

 

 

Fig. 2. Effect of foliar spraying with green tea extract on the oil percentage of two varieties of 

castor plant 
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As for the castor varieties, It is clear from the 

results obtained that genetic and morphological 

variation among plant varieties had an impact on 

determining their response to environmental 

conditions, vital activity, and productivity and 

this was indicated by the results presented in the 

tables (from 3 to 8). The limited production of 

seeds and oil in the Carmencita variety 

compared to the Zibo castor variety may be 

attributed to the limited ability of this variety to 

resist the critical environmental conditions such 

as high temperatures during the flowering 

stages, negatively affecting the pollination and 

fertilization processes, leading to a decrease in 

fruit set. Additionally, heat stress accelerates the 

maturation of the formed fruits, resulting in a 

decrease in the metabolic rates of carbohydrate 

compounds into seeds and oil. Moreover, 

exposure of oil crops to high temperatures 

causes instability of essential vegetable oils, 

which may lead to rapid evaporation and 

decomposition of some biologically active 

components (Al Hilfy et al., 2022). Dosio et al. 

(2000) and Aguirrezábal et al. (2023) affirmed 

that the variation in plant varieties' efficiency in 

intercepting sunlight due to their morphological 

characteristics leads to differences in the rates of 

conversion of food compounds into seeds and 

increase its oil percentage.  

The current research results align with 

(Nabizadeh et al., 2011) findings that castor 

varieties vary in seed specific weight, number of 

fruit per plant and total yield of seed and oil. 

The results also correspond with the findings of 

Salamatbakhsh et al. (2012) and Landoni et 

al. (2023) that the production of seed and the 

biological yield of castor plants vary depending 

on their varieties and their responsiveness to 

environmental conditions. 

Conclusion 

Based on the results of the current study, it is 

concluded that the Zibo castor variety exhibited 

a higher response to environmental conditions in 

the agricultural region and under foliar spray 

treatments with green tea extract. It showed 

higher seed and oil production compared to the 

Carmencita variety. Similarly, foliar spray 

treatments with green tea extract significantly 

outperformed the control treatment, highlighting 

the role of this organic fertilizer and its nutrient 

contents and effective compounds in enhancing 

vegetative growth. This, in turn, increases the 

efficiency of photosynthetic processes, leading 

to higher yields in photosynthesis and the 

metabolic conversion of these substances for 

seed formation and an increase in their oil 

content. We hope to conduct further studies on 

foliar spraying with nutrients and fertilizers at 

different stages of the castor plant's life. 
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الزيث للاضافة الورقية مه البذور و Ricinus communis وبات الخزوعمحصول  استجابة

 مستخلص الشاي الأخضزل

أحمذ ياسيه حسه
1

وغم سعذون ابزاهيم - 
2

، 

  , العزاق , ديالى , جاهعت ديالى , كليت الشراعت م الوحاصيلْلسن عل -1

 عزاقديالى, ال  جاهعت ديالى, , الصزفت, كليت الخزبيت للعلْم  لسن علْم الحياة -2

هزكش هحافظت ديالى شوال شرزق عاصروت    جاهعت ديالى ّالْالعت في هديٌت بعمْبت -ًفذث حجزبت حمليت في كليت الشراعت 

 Camellia sinensis (0 ّ50 ّ75لدراسرت حررر يز الرزلا برراد حزاكيررش هري هسرخ للا ال ررا  ا   رز        ,العرزاق, بدرداد  

 Zibo castor, البررذّر ّالشيررج لصررٌفيي هرري ًبرراث ال ررزّ  ُّوررا     هحصررْل /لخررز ف ررا عرري هعاهلررت فرري    لي( هل100ّ

ّCarmencita      ( حن ححليل البياًاث احصائيا باسخ دام حجزبت عاهليرَ ّفرك حصروين المااعراث الع رْائيت ال اهلرت .RCBD). 

( ّعردد  جرن ى ل رل هري الرْسى الجراو لر ّراق )     /لخز هعٌْيا هسجا الوخْسااث ا علليهل 75اظِزث الٌخائج حفْق الخزكيش 

ّحاصررل الشيررج   /ًبرراث( ًّسرربت الشيررج ) (  جن( ّحاصررل البررذّر بالٌباحرراث ) جررنبررذرة ) 300 وررار الٌبرراث الْاحررد ّّسى  

 494.0) ( ّ 41.9/ًبررراث( ّ جن) 53.0( ّ جرررن) 68.2) وزة/ًبررراث( ّ 122/ًبررراث( ّجن) 171.6( ّبلدرررج  خرررارُن/ج)ك

هسرجا الوخْسرااث ا علرى    هعٌْيرا   Zibo castorّاظِزث ًخائج الدراست اي ا حفرْق الصرٌ     ,الخْالي( على ُ خار)كدن/

ّ جر ) 59.2ن( ّجر ) 66.8) وزة/ًباث( 134ّن/ًباث( ّ ج)179.4للصفاث الوذكْرٍ اعاٍ ّالخي بلدج  ) ( 43.0ن/ ًبراث( 

الصررفاث بعرر  ( علررى الخررْالي. بيٌررج ًخررائج الدراسررت كررذلم ّجررْد فررزّق هعٌْيررت برريي هخْسررااث       ُ خررارن/ج)ك 562.2ّ 

 ًْرت هري الرزلا بوسرخ للا ال را  ا   رز       خًخيجت الخدا ل الرٌائي بيي هعراهاث الخجزبرت, اس سرجلج الخْليفرت الو     الودرّست

الشيرج  ّهحصرْل  البرذّر ًّسربت    الوخْسرااث ا علرى ل رل هري حاصرل      Zibo castor/ لخرز هرا الصرٌ     لري هل75برالخزكيش  

 ( على الخْالي.ُ خار/نج)ك 630.0) ( ّ  43.3/ ًباث( ّ جن) 66.0ّبلدج 

 .ًوْ, حاصل البذّره صباث ع ْيت, حاصل الشيج,  ,هسخ للا ال ا  ا   ز, ال زّ   :الإستزشاديةالكلمات 

 

 ـــــــــــــــــــــــــــ

 المحكمــــــون:

 .العزاق -جاهعت بدداد  - الخزبيتكليت  - بمسن علْم الحياةهساعد  أسخاس               اديــــــيه هــــان حســــإيم .د.أ -1
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