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ABSTRACT 

     The experiment was conducted in the field of vegetables belonging to the Department of 

Horticulture and Landscape Gardening, College of Agriculture, Al-Qasim Green University to study 

the response of two Cabbage cultivars (Brassica oleracea L. var. Capitata) to organic and chemical 

fertilization for the winter agricultural season (2018-2017). The experiment was conducted according to 

the Spilt-Plots system within the randomized complete block design (RCBD), with three replicates, 

where the cultivars were placed in the main plot and the organic and chemical fertilization in the sub-

plot. Two cultivars were used (Green Globe, Roza), and the fertilizer combinations (without 

fertilization, leaf palm residue 20 tons.ha
-1

, rice residue 20 tons.ha
-1

, chemical fertilizer 18:18:18 NPK 

with the rate of 300 kg.ha
-1

).  The averages were compared using the least significant difference test 

L.S.D at a probability level of 0.05. The results can be summarized as follows: Green Globe cultivar 

was significantly excelled in the traits of (length and diameter of the stem, number of wrapped leaves in 

the head, the diameter of the head, the width of the largest leaf in the head, weight of marketable 

head).  The Roza cultivar has excelled in the traits of (the percentage of nitrogen and protein in the 

leaves and the leaves content of vitamin C). As for the fertilizer treatments, the fertilizer treatment 

(NPK) was significantly excelled in (the length and diameter of the stem, the diameter of the head, the 

width of the largest leaf in the head, weight of the marketable head and the head content of vitamin 

C.  The fertilization treatment with rice residues excelled in the percentage of nitrogen and protein in 

the leaves. As for the bi-interaction between the cultivar and the added fertilizers, the interaction 

between the Green Globe cultivar and the NPK fertilizer has excelled in the traits of (the length and 

diameter of the stem, the diameter of the head, the width of the largest leaf in the head, weight of the 

marketable head). The bi-interaction between Roza cultivar and NPK fertilizer also exceeded in the 

trait of the leaves content of vitamin C. 

 ( للتسميد العضىي والكيميائي Brassica oleracea L. var. capitataاستجابة صنفين من اللهانة )
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 المستخلص 

جايعت انماسى انخضزاء نذراست اسخجابت /كهُت انشراعت   /َفذث انخجزبت فٍ دمم انخضزواث انخابع انً لسى انبسخُت وهُذست انذذائك

 Spiltَفذث انخجزبت وفك َظاو الانىاح انًُشمت  ,2017-2018صُفٍُ يٍ انههاَت نهخسًُذ انعضىٌ وانكًُُائٍ نهًىسى انشراعٍ انشخىٌ

-plot-Design  ضًٍ حصًُى انمطاعاث انعشىائُت انكايهتRCBD)ُاف فٍ انمطع انزئُسُت (  وبثلاد يكزراث دُذ وضعج الاص 

Main plot   وانخسًُذ انعضىٌ وانكًُُائٍ فٍ انمطع انثاَىَتsub-plot   اسخعًم صُفاٌ يٍ انههاَت ,Green Globe) و Roza  ,)

طٍ.20ِو كاَج انخىنُفاث انسًادَت ) بذوٌ حسًُذ , يخهفاث سعف انُخُم 
-1

طٍ.20ِ, يخهفاث انزس  
-1

 18:18:18 , سًاد كًُُاوٌ  

NPK كغى.ِ 300بًعذل
-1

وًَكٍ  0.05عُذ يسخىي ادخًال  L.S.D( وحًج انًمارَت بٍُ يخىسطاث بأسخعًال اخخبار الم فزق يعُىٌ 

انساق, عذد الأوراق انًهخفت بانزأص, لطز انزأص,  ولطز يعُىَاً فٍ) طىل Green Globeحفىق انصُف  حهخُص انُخائج كًا َهٍ :

حفىق فٍ)َسبت انُُخزوجٍُ وانبزوحٍُ فٍ الاوراق و  Rozaايا انصُف ، انصانخ نهخسىَك (عزض أكبز ورلت بانزأص, وسٌ انزأص 

يعُىَاً فٍ )طىل انساق و  NPK(. و فًُا َخص يعايلاث انسًاد فمذ حفىلج يعايهت انسًاد انكًُُاوٌ Cيذخىي الاوراق يٍ فُخايٍُ

, و حفىلج يعايهت انخسًُذ C)ىَك ويذخىاها يٍ فُخايٍُلطزِ, لطز انزأص, عزض اكبز ورلت بانزأص, وسٌ انزأص انصانخ نهخس

وفٍ انخذاخم انثُائٍ بٍُ انصُف والاسًذة انًضافت حفىق انخذاخم بٍُ  بًخهفاث انزس فٍ َسبت انُُخزوجٍُ وانبزوحٍُ فٍ الاوراق. 

فٍ) طىل ولطز انساق, عزض اكبز ورلت بانزأص, لطز انزاص, وسٌ انزأص  NPKوانسًاد انكًُُائٍ  Green Globeانصُف 

 . Cفٍ يذخىي الاوراق يٍ فُخايٍُ  NPKوسًاد كًُُاوٌ  Rozaانصانخ نهخسىَك(. وحفىق اَضاً انخذاخم انثُائٍ بٍُ انصُف 

1. INTRODUCTION 

      Cabbage (Brassica olearaca var.capitata 

Cabbage) is considered an important winter 

vegetable cultivated in Iraq which belongs to 

the Brassicaceae Jim family (Tony, 2006) 

which known since more than 4,500 years ago 

in the Mediterranean region, it was growing 

wild on the coasts of England, Denmark, and 

northern France and in different parts of 

Europe (Al-Quzat et al., 2007). Cabbage 

belongs to leafy vegetables and it is cultivated 

for its wrapped leaves that make up the head 

where it is used freshly or pickles, salads or 

stuffed and some are eaten boiled (Chatterjee 

et al., 2014).  The importance of the Cabbage 

leaves comes from the value of their nutritional 

content where each 100 g fresh weight 

contains a dry matter (6.1 - 11.2 %), 

carbohydrates (5.4-3 %), proteins (2-1%), fat 

(0.2%), vitamin C (50-30 mg), vitamin A and 

thiamine (0.05 mg) as well as contains 

Potassium (238 mg), phosphorus (49 mg), 

magnesium (9 mg), iron (1.2 mg) and 24 

calories. It also contains folic acid and dietary 

fiber as well as glutamine acid and it has many 

medical benefits, including the treatment of 

stomach ulcers and duodenal ulcers and 

reducing blood sugar (Euras et al., 2011). 

Therefore, It protects against cancer (Tatalay 

and Fahey, 2001). It is noted that the 

production of Cabbage in 2015 about 19 

thousand tons, while the productivity of Iraq 

amounted to (12.667 tons.ha
-1

), with an area of 

(1500 ha) (Arab Organization for Agricultural 
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Development, 2016). It is noted that the 

average production in Iraq is much lower than 

the production of the world and this is linked 

to many factors that are affected by it the 

growth of Cabbage plant, including genetic 

factors for the cultivar and environmental 

conditions and agricultural service operations, 

which include fertilization (Al-Saidi and Abdul 

Qader, 2000). Manea, (2017) found in her 

study, two cultivars of Cabbage using four 

types of liquid organic fertilizer and the 

fertilization (Higro Amin L) achieved the 

highest weight for total head and marketable 

head. While the interaction between 

Copenhagen cultivar and Maxinim fertilizer 

achieved the highest weight of dry matter, head 

diameter, and marketable yield compared to 

the interaction between Ramso cultivar and 

urea fertilization which gave the lowest 

average of total head diameter and marketable 

yield. Considerable attention has been paid to 

organic fertilization to ensure the quality of 

food products and food safety from pesticide 

residues and chemical fertilizers (Magdoff and 

Weil, 2004). The use of organic fertilization 

causes an increase in vegetative growth and 

yield for its high content of nutrients. This 

study aims to;  

1- Cultivation of two cultivars of cabbage 

within the conditions of the Babylon province. 

2- Knowing the effect of organic fertilizers 

(palm leaves and rice residues) and comparing 

them with chemical fertilization (NPK) on 

growth and yield of cabbage plant. 

2. MATERIALS AND METHODS 

The experiment was conducted in the field of 

vegetables belonging to the Department of 

Horticulture and Landscape Gardening, 

College of Agriculture, Al-Qasim Green 

University to study the response of two 

Cabbage cultivars (Brassica oleracea L. var. 

Capitata) to organic and chemical fertilization 

for the winter agricultural season (2018-2017). 

Samples of field soil were taken randomly and 

from different areas before the experiment 

began at a depth of 30 cm from the soil surface 

area and then dried in air, milled and passed 

through a sieve diameter of 2 mm holes and 

analyzed to determine some of the physical 

and chemical properties of the soil of the field 

as shown in Table (1). 

Seeds were cultivated on 25/8/2017 in cork 

seedling trays, the seedlings were cultivated in 

the stage of four _ five real leaves, then 

transferred afternoon to the field on 2/10/2017 in 

terraces, with rate of 16 seedlings for each 

terrace which distributed on two lines the 

distance between one line and another is 50 cm 

and between the plant and another is 40 cm. The 

cultivated plants were taken care of from the 

first day until the maturation and harvesting of 

the heads were completed. The experiment 

involved two factors: 
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The first factor: cultivars, which are two 

cultivars of cabbage (GreenGlobe, Roza F1) 

The second factor: Four levels of fertilizers 

included: 

• The control treatment (without fertilization) 

• the Fertilizer of palm leaves residues (20 

tons.ha
-1

) 

• The Fertilizer of rice residues (20 tons.ha
-1

) 

• NPK 1818:18 neutral compound chemical 

fertilizer at a rate of (300 kg.ha
-1

). 

Table 1: Chemical and physical traits for the soil of the field before cultivating. 

Trait Unit Value 

pH ---- 7.03 

Electrical Conductivity Ec dS.m
-1

 3.73 

Organic matter g.kg
-1

 1.4 

Nitrogen availability 
mg.kg

-1
 

 

31.11 

phosphorus availability 7.6 

Potassium availability 98 

Sand  

g.kg
-1

 

335 

Silt 334 

Clay  331 

Soil texture Silty loam 

The chemical and physical traits for the soil were analyzed in the laboratory belonging to the College 

of Agriculture, Al-Qasim University. 

Table 2: Physical and chemical traits for organic fertilizers used in the study. 

Traits Units Palm leaves residues Rice residues 

Ec dS.m
-1 

6.22 3..0 

pH - 4.37 2..3 

C % 70.43 77.2 

N % 6.03 6.72 

C/N % 1..33 12.3 

P % 3.2.3 3..73 

K % 6.23 3.623 

Ca % 6..0 1.03 

Mg % 3.2.3 3.02 

Na % 3.266 3.703 

Fe % 3.760 3.6.. 

Zn % 3.3.. 3.301 

Mn % 3.310 3.311 

Cu % 3.33. 3.330 

Humidity % 03 03-0.  

 

The experiment was conducted according to the 

Spilt-Plots system within the randomized 

complete block design (RCBD), with three 

replicates, where the cultivars were placed in 
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the main plots and the organic and chemical 

fertilization in the sub-plot. Significant 

differences between the averages were 

compared at a probability level of 0.05 using 

the Least Significant Difference (LSD) test (Al-

Sahuki and Wahib, 1990). Statistical Analysis 

Software program (SAS) (SAS, 2012) was used 

in statistical analysis and the following 

experimental measurements were recorded: 

stem length (cm), stem diameter (cm), number 

of wrapped leaves (leaves.plant
-1

), diameter of 

head (cm), width of the largest leaf in the head, 

the weight of the marketable head (g.plant
-1

), 

the percentage of nitrogen in the leaves (%): It 

was estimated according to the method reported 

in (Jackson, 1958), the percentage of protein in 

the leaves on the basis of dry weight was 

estimated by the method of (Dalali and Hakim, 

1987), the leaves content of vitamin C: It was 

estimated according to Davies method (Abbas 

Abbas, 1992). 

3. RESULTS AND DISCUSSION 

Table (3) indicates that there are significant 

differences in the trait of stem length, stem 

diameter and number of wrapped leaves 

between the two cultivars, where the 

GreenGlobe cultivar has excelled by giving it 

the highest stem length amounted to (10.47 cm) 

compared to Roza cultivar which gave the 

lowest stem length amounted to (9.28 cm). 

GreenGlobe cultivar has excelled by giving it 

the highest stem diameter amounted to (2.05 

cm) compared to Roza cultivar which gave the 

lowest stem diameter amounted to (1.86 cm). 

GreenGlobe cultivar was excelled by giving it 

the highest number of wrapped leaves 

amounted to (40.72 leaves.plant
-1

) compared to 

Roza cultivar, which gave the lowest number of 

wrapped leaves amounted to (33.31 

leaves.plant
-1

). The results of the same table 

also showed that there was a significant effect 

for the added fertilizers on the stem length, 

stem diameter and the number of wrapped 

leaves. where chemical fertilization (NPK) gave 

the highest average of stem length amounted to 

(10.44 cm) compared to the control treatment 

while the other treatments did not differ 

significantly, NPK gave the highest average of 

stem diameter amounted to (2.09 cm) compared 

to the control treatment while the other 

treatments did not differ significantly. The 

fertilization with residues of palm leaves and 

rice gave the highest number of wrapped leaves 

amounted to (37.70) compared to the control 

treatment which gave the lowest average 

number of wrapped leaves amounted to (35.65). 

There were also significant differences in the 

interaction between the cultivar, fertilization for 

the length of the stem, stem diameter and the 

number of wrapped leaves, where the 

interaction between GreenGlobe cultivar and 

NPK fertilizer was excelled by giving it the 

highest average of stem length amounted to 
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(10.80 cm) compared to the interaction 

treatment between Roza cultivar and the control 

treatment which gave the lowest average of 

stem length amounted to (8.77 cm), where the 

interaction between Roza cultivar and chemical 

fertilizer (NPK) has excelled by giving it the 

highest average of stem diameter amounted to 

(2.10 cm), which did not significantly differ 

from the interaction treatment between 

GreenGlobe cultivar and NPK, compared to the 

interaction treatment between Roza cultivar and 

the control treatment, which gave the lowest 

average of stem diameter amounted to (1.75 

cm).  The interaction between GreenGlobe 

cultivar and fertilization with palm leaves 

residue has excelled by giving it the highest 

average number of wrapped leaves amounted to 

(42.08 leaves) compared to the interaction 

between Roza cultivar and the control treatment 

which gave the lowest average number of 

wrapped leaves amounted to (32.33 leaves).  

Table 3: Effect of cultivar, fertilization treatments and interaction between them on the stem length 

(cm), stem diameter (cm) and the number of wrapped leaves (leaves.plant
-1

). 

Cultivars 
Stem length 

(cm) 

Stem diameter 

(cm) 

Number of wrapped leaves 

(leaves.plant
-1

) 

Green Globe 13.74 6.3. 73.46 

Roze ..62 1.22 00.01 

LSD0.05 value for cultivar 826.8 82..6 .2..8 

Effect of Fertilization 

Control ..0. 1.22 0..26 

Palm leaves residues ..4. 1..6 04.43 

Rice residues ..2. 1..0 04.43 

Chemical fertilizer 13.77 6.3. 04.37 

LSD0.05 values for 

fertilization 
828886 82.60 .2598 

Interaction between cultivar x Fertilization 

Green 

Globe 

Control 13.36 6.31 02..1 

Palm leaves 

residues 
13..2 6.31 76.32 

Rice residues 13.7. 6.32 71.20 

Chemical 

fertilizer 
13.23 6.3. 73.32 

Roze 

Control 2.42 1.4. 06.00 

Palm leaves 

residues 
..31 1.26 00.00 

Rice residues ..6. 1.4. 00..2 

Chemical 

fertilizer 
13.34 6.13 07.33 

LSD0.05 values for 

interaction 
.2880. 82.06 .27.. 
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     Table (4) shows that there are significant 

differences between the two cultivars in the trait 

of the diameter of the head, the width of the 

largest leaf in the head, weight of the 

marketable head, where the GreenGlobe 

cultivar was significantly excelled by giving it 

the highest average diameter amounted to 

(18.40 cm) compared to Roza cultivar which 

gave the lowest average amounted to (13.59 

cm). GreenGlobe cultivar was significantly 

excelled by giving it the highest average for the 

width of the largest leaf in the head amounted 

to (28.46 cm) compared to Roza cultivar which 

gave the lowest average amounted to (20.17 

cm). where GreenGlobe cultivar was 

significantly excelled by giving it the highest 

average for the weight of the marketable head 

amounted to (1.85 kg) compared to Roza 

cultivar, which gave the lowest average 

amounted to (0.99 kg). The results of the same 

table also showed that there was a significant 

effect for the added fertilizers on the diameter 

of the head, the width of the largest leaf in the 

head, weight of the marketable head. where 

chemical fertilization (NPK) gave the highest 

average for stem diameter amounted to (16.98 

cm) compared to the control treatment which 

gave the lowest average amounted to (15.2), the 

treatment of chemical fertilization (NPK) 

achieved a significant excelling by giving it the 

highest average amounted to (25.88 cm), which 

differed  significantly with the fertilization 

treatment with rice residues, which gave an 

average amounted to (23.35 cm), where the 

chemical fertilization (NPK) treatment achieved 

the highest weight of head amounted to (1.662 

kg) while the lowest head weight amounted to 

(1.290 kg) at the control treatment. There were 

also significant differences in the interaction 

between the cultivar, fertilization for the 

diameter of the head, the width of the largest 

leaf in the head, weight of the marketable head, 

where the interaction between GreenGlobe 

cultivar and NPK fertilizer was excelled by 

giving it the highest average amounted to 

(19.31 cm) compared to the interaction 

treatment between Roza cultivar and the control 

treatment which gave the lowest average 

amounted to (12.67 cm), where the interaction 

between GreenGlobe cultivar and chemical 

fertilizer (NPK) has excelled by giving it the 

highest average amounted to (29.60 cm) 

compared to the interaction between Roza 

cultivar and rice residue fertilizer which the 

lowest average amounted to (18.41 cm), where 

the interaction between GreenGlobe cultivar 

and NPK chemical fertilizer gave the highest 

average weight of the marketable head 

amounted to (2.100 kg) compared to the 

interaction between Roza cultivar and the 

control treatment which gave the lowest 

average for that trait amounted to (0.826 kg). 
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Table 4: Effect of cultivar, fertilization treatments and interaction between them on the diameter of the 

head (cm), the width of the largest leaf in the head (cm), weight of the marketable head (kg). 

Cultivars 
The diameter of 

the head (cm), 

The width of the largest 

leaf in the head (cm) 

Weight of the 

marketable head (kg) 

Green Globe 12.73 62.72 1.2.2 

Roze 10... 63.14 3...3 

LSD0.05 value for 

cultivar 
.28 .25. 82... 

Effect of Fertilization 

Control 1..01 60.24 1.6.3 

Palm leaves residues 1.... 67.1. 1.030 

Rice residues 12.17 60.0. 1.702 

Chemical fertilizer 12..2 6..22 1.226 

LSD0.05 values for 

fertilization 
.20.0 .2.6. 82..5 

Interaction between cultivar x Fertilization 

Green 

Globe 

Control 14... 64.2. 1.4.0 

Palm leaves 

residues 
14.2. 62.32 1.220 

Rice residues 12.22 62.6. 1..34 

Chemical 

fertilizer 
1..01 6..23 6.133 

Roze 

Control 16.24 1...3 3.262 

Palm leaves 

residues 
10.7. 63.61 3..77 

Rice residues 10.23 12.71 3..2. 

Chemical 

fertilizer 
17.33 66.1. 1.667 

LSD0.05 values for 

interaction 
.2..5 .279 82057 

 

Table (5) shows that there are significant 

differences between the two cultivars in the trait 

of the percentage of nitrogen and protein in the 

leaves and the leaves content of vitamin C, 

where the GreenGlobe cultivar was 

significantly excelled by giving it the highest 

average for the percentage of nitrogen 

amounted to (1.74 %) compared to Roza 

cultivar which gave the lowest average for the 

percentage of nitrogen amounted to (1.26 %). 

Roza cultivar was significantly excelled by 

giving it the highest average for the percentage 

of protein amounted to (10.91%) compared to 

GreenGlobe cultivar which gave the lowest 

average for this trait amounted to 

(7.87%).  Roza cultivar was significantly 

excelled by giving it the highest average for the 

leaves content of vitamin C which amounted to 

(338.80 mg.100 g
-1

 fresh matter) compared to 

the GreenGlobe cultivar, which gave the lowest 
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average for this trait amounted to (100.79 mg. 

100 g
-1

 fresh matter). The results of the same 

table also showed that there was significant 

effect for the added fertilizers on the percentage 

of nitrogen and protein and the leaves content 

of vitamin C, where the fertilization treatment 

with rice residues achieved a significant 

superiority by giving it the highest average 

percentage of nitrogen in the leaves amounted 

to (1.63%) compared to other treatments. The 

fertilization treatment with rice residues was 

significantly excelled by giving it the highest 

average percentage of protein in leaves 

amounted to (10.20%) compared to other 

treatments that did not significantly differ from 

each other. The chemical fertilization (NPK) 

treatment achieved the highest average for the 

leaves content of vitamin C amounted to 

(235.60 mg.100 g
-1

) compared to the control 

treatment Which showed a significant decrease 

by giving it the lowest content of vitamin C in 

the leaves amounted to (189.84 mg.100 g
-1

). 

There were also significant differences in the 

interaction between the cultivar and fertilization 

in the traits of the percentage of nitrogen and 

protein and the leaves content of vitamin C. 

where the interaction between Roza cultivar 

and rice residue fertilizer gave the highest 

average for the percentage of nitrogen in the 

leaves amounted to (1.90%) compared to the 

interaction between  GreenGlobe cultivar and 

palm leaves residues which gave the lowest 

average amounted to (1.16%). The interaction 

between Roza cultivar and fertilization with 

rice residues was significantly excelled by 

giving it the highest average for the percentage 

of protein in the leaves amounted to (11.88%) 

compared to the interaction between the 

GreenGlobe cultivar and fertilization with palm 

leaves residues, which gave the lowest average 

for this trait which amounted to (7.30%). The 

interaction between Roza cultivar and chemical 

fertilizer (NPK) was significantly excelled by 

giving it the highest content of vitamin C 

amounted to (392.81 mg. 100 g
-1 

fresh matter) 

compared to the interaction between 

GreenGlobe cultivar and chemical fertilizer 

(NPK), which gave the lowest average 

amounted to (78.39 mg. 100 g
-1

 fresh matter). 
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Table 5: Effect of cultivar, fertilization treatments and interaction between them on the percentage of 

nitrogen and protein in the leaves (%) and the leaves content of vitamin C (mg. 100 g
-1

 fresh matter). 

Cultivars 

The percentage of 

nitrogen in the leaves 

(%)  

The percentage of 

protein in the leaves 

(%)  

The leaves content of 

vitamin C (mg. 100 g
-1

 

fresh matter) 

Green Globe 1.623 4.24 133.4. 

Roze 1.472 13..1 002.23 

LSD0.05 value for 

cultivar 
82.86 82666 5.2.5 

Effect of Fertilization 

Control 1.70. 2... 12..27 

Palm leaves residues 1.773 ..33 603.43 

Rice residues 1.200 13.63 660.30 

Chemical fertilizer 1.7.. ..02 60..23 

LSD0.05 values for 

fertilization 
82.58 8290. 7.2086 

Interaction between cultivar x Fertilization 

Green 

Globe 

Control 1.672 4.23 ...7. 

Palm leaves 

residues 
1.12. 4.03 112.3 

Rice residues 1.02. 2..0 111.6 

Chemical 

fertilizer 
1.6.4 4.22 42.0 

Roze 

Control 1.201 13.1. 627.6 

Palm leaves 

residues 
1.416 13.43 070.0 

Rice residues 1..31 11.22 007.2 

Chemical 

fertilizer 
1.473 13.24 0.6.2 

LSD0.05 values for 

interaction 
3.6.2 1.2. ...60 

 

   The above results indicate that the cultivars 

had a significant effect on vegetative growth, 

quantitative and qualitative traits. This was due 

to the different genotypes for the two cultivars 

and the interaction of the genetic factors with 

the surrounding environment. These results 

agree with (Abdel Ghali and Saadoun, 2005; 

Saied and Abdel Rahman, 2016). This also 

agrees with (Al-Saidi, 2005; Olaniyi and 

Ojetayo, 2011) who stressed that the cultivars 

had a significant effect on the growth and yield 

of cabbage. The results of Fertilization 

treatments show that NPK treatment 

significantly excelled in the traits of vegetative 

growth. This is due to the abundance of 

nutrients provided by chemical fertilization, 

which is fast chemical absorption. It did not 

significantly differ on organic fertilization with 

slow decomposition and absorption thus 

helping abundant elements to speed cell 
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division and increase root total, thus raise 

plant's ability to absorb nutrients from the soil, 

which leads to early growth.  These results 

agree with (Aboudahi and Younis, 1988; 

Schippers, 2000; Ali et al., 2000; Khalaf, 2012) 

who found that the addition of NPK led to a 

significant increase in vegetative traits. The use 

of organic fertilizers and what contain from the 

micro and macronutrients compared to the 

control treatment increases the process of 

photosynthesis and respiration and in the 

process of building protoplasmic where it is 

involved in the synthesis of nucleic acids RNA 

and DNA necessary division of cells. Organic 

fertilizers have a role in improving the physical 

and chemical traits of the soil, increasing the 

proportion of organic matter in the soil and 

increasing the activity of microorganisms, as 

well as encouraging chelating compounds with 

micro-nutrients and granting them from fixation 

and increasing the chance of absorbing it by the 

plant, thus its positive role in increasing the 

traits of vegetative growth and quantitative and 

qualitative yield for the plant. The results agree 

with (Mackowaik et al., 2001; Mohammed, 

1991; Tawfiq and AL-Sahaf, 2014; Jingjing et 

al., 2015) who indicated to the role of chemical 

fertilizer NPK in increasing the yield and its 

components. There were significant differences 

between fertilization treatments on the 

qualitative yields, It was found that the 

fertilization treatment with rice significantly 

affected the percentage of nitrogen and protein 

compared to other treatments. This is due to the 

fact that organic fertilizers improve the physical 

and chemical properties for the soil and provide 

nutrients in a balanced and sufficient for plant 

growth (Hassan 2008). In addition, rice residues 

increase the ability of the soil to retain nutrients 

through their effect on cation exchange capacity 

(Hosseny et al., 2009). In the case of significant 

superiority for some bi-interaction, it may be 

attributed to the cumulative effect for individual 

factors. 
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