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ABSTRACT 

The experimental field was carried out at a Farm of Ghazala 

Village, Zagazig District, Faculty of Technology and Development 

(Sharkia Governorate) during 2017/2018 and 2018/2019 growing 

seasons to study the effect of planting density (5, 10 and 15 cm) and 

nitrogen fertilizer levels ( zero, 40, 60 and 80 Kg N / fad. ), on seed, straw 

yield and its components for three Canola varieties  (Serw 4, Serw 6 and 

Pactol). 

The results showed that Pactol variety achieved higher values and 

significantly increased compared Serw 4, Serw 6 varieties in number of 

branches and straw yield. Also, the same trend was found in seed yield. 

Since Pactol variety  was high significant gave the higher in seed yield 

and their components i.e., number of  pods / plant, number of seeds / pod, 

1000-seed weight (g) and seed yield ton / fad., protein and  oil %. 

Highly significant differences were found among planting density 

(5, 10 and 15 cm), equal (335.838, 167.885 and 111.877plant / fad.), in 

seed and straw yields and its components. Whereas (15 cm ) planting 

density gave higher in characters in number of branches / plant, straw 

yield, number of  pods / plant, 1000-seed weight (g), seed yield, protein 

and oil percentages. 

Increasing nitrogen levels from zero, 40, 60 and 80 kg N/ fad., 

increased significantly and high significant the studied characters. In 

general, 80 Kg N / fad., gave the highest values, followed by 60, 40 and 

zero (control)  Kg N / fad., was lowest in the respect. 

Conclusively, the results indicated that, seed yield appeared 

positive and significant or highly significant correlation with number of 

seeds / pod, 1000-seed weight, straw yield, oil and protein percentage.   

         Key words: Canola (Brassica napus L.), Planting density, nitrogen 

fertilization, yield components, seed characters, protein & 

oil percentages, correlation. 
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INTRODUCTION 

Rapeseed (Brassica napus L.) is important oil crop in the world oil 

production Canola (Brassica napus L.) is a winter oilseed plant grown in Egypt, 

its seeds contain about 40% oil and 23% protein. Canola oil had high mono-and 

polyunsaturated fatty acids (oleic, linolenic) content, so it could be used as an 

edible oil. The seed meal can be used as animal feed or as a crop nutrient source 

when returned to the field (Gao et al., 2010). 

Planting density in rapeseed has shown that is an important factor 

affecting rapeseed yield. It also governs the yield components and therefore, the 

yield of individual plant. A uniform distribution of plants per unit area is a 

prerequisite for yield stability (Diepenbrock, 2000). Consequently, optimum 

densities for each crop and each environment should be determined by local 

research. 

Nitrogen fertilization is the most important element and a critical limiting 

factor for Canola production (Jackson, 2000). Canola yield indirectly affected 

by nitrogen as a result of increasing stem length, number of flowering branches, 

total plant weight, seeds / pod, number and weight of pods and weight seeds / 

plant (Taylor et al., 1991).Thus, this investigation aimed to evaluate three 

Canola varieties under three plant densities and four N. fertilization levels on 

yield and it's components and quality. 

The evaluation of Canola varieties has been studied by several 

investigators, El-Nakhlawy and Bakhashwain (2009); Al-Doori (2011); Naseri 

et al., (2012); Sattar et al., (2013) and Farooq et al., (2017) who found 

significant differences between the studied varieties in seed yield and it's 

components and quality. Shahin and Valliollah (2009); Ali et al., (2011); 

Hozayn and El-Mahdy (2017) and Mondal et al., (2018) reported that the tested 

varieties differed significantly in plant height, number of branches, and relative 

growth rate (growth characters). Khayat (2015); Farooq et al., (2017) and 

Mondal et al., (2018) found significance differences between varieties in 

number of pods / plant, number of seeds / pod, 1000- seed weight and seed 

yield / fad.. 

Planting density is one of the most important factor affecting Canola 

yield Kazemeini et al., (2010), Al-Doori (2011), Al-Doori (2013) and Ali 

(2020) found significant between studied planting density at some growth 

parameters, seed yield and it's components like, plant height, number of 

branches, number of pods / plant, number of seeds / pod, 1000- seed weight and 

protein and oil %. 

It is well known that nitrogen fertilization plays an important role on the 

productivity of different field crops. Malidarreh (2010); Kazemeini et al., 

(2010); Keivanrad and Zandi (2014); Al-Solaimani et al., (2015), Mohamed et 
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al., (2017); Alam et al., (2018) and Riar et al., (2020) investigated on some 

growth characters and seed yield and it's components. Plant height, No. of 

branches, No. of pods / plant, No. of seeds / pod, 1000- seed weight, protein 

and oil %. All these characters were significantly increased due to increasing 

nitrogen fertilization. 

Therefore, this investigation aimed to evaluate the rapeseed of three Canola 

varieties to applied three planting density and four nitrogen fertilization levels. 

MATERIALS AND METHODS  

The experimental field was carried out at a Farm of Ghazala village, 

Zagazig District, Faculty of Technology and Development, (Sharkia 

Governorate) during the two successive seasons 2017 / 2018 and 2018 / 2019 to 

study the effect planting density and N-fertilization on growth, yield and it's 

components and seed quality for three varieties of Canola. 

The experiment included 36 treatments, which were combinations of 

three varieties (Serw 4, Serw 6 and Pactol)
*
, three plant densities (5, 10 and 

15cm), equal (335.838, 167.885 and 111.877 plant / fad.), and four levels of 

nitrogen i.e., zero, 40, 60 and 80 Kg N/fad., Canola seeds were shown in rows 

on 13
th
 and 11

th
 October in the first and second seasons, respectively. The 

experimental field was fertilized with calcium super phosphate (15.5% P2O5) at 

a rate of 200 Kg / fad., before sowing. Ammonium nitrate (33.5%) was source 

of N- applied. Nitrogen fertilizer for each plot was divided into two equal parts. 

The first part was applied just after thinning, while the second one was added 

before the three irrigation. Harvesting was made after 155 days from sowing in 

the two seasons. 

A split – split plot design with three replications was used with sub-sub 

plot area of 12 m
2
. The three varieties were assigned to the main plots the split-

plots included planting density and the split-split for the four levels of nitrogen. 
 

Data collected: 

At harvest, ten guarded plants were randomly taken to determine the 

following yield components: 

1- Plant height "cm". 

2- Number of branches / plant. 

3- Number of pods / plant. 

4- Number of seeds / pod. 

5- 1000-seed weight (gm). 

In addition, the central two rows of each plot were harvested to measure: 

                                                           
*
 - The seeds of the tested varieties were obtained from Agricultural Research Center, 

Ministry of Agricultural, Giza. 
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1- Straw yield ton /fad. 

2- Seed yield ton /fad. 

3- Seed quality: 

Quality characters were calculated using the method of A.O.AC. (2005). 

a) Protein content %. 

b)  Oil content %. 
 

4-Seed yield analysis: 

The correlation coefficients: 

Analysis of variance was done by using the SAS (2008) system for 

windows, version 6.311. (Cohort software, Berkeley, CA, USA). In the 

interaction capital letters were used compare means in rows whereas, small 

ones were used to compare means in columns. Further, the correlation 

coefficients among all possible combination of characters were calculated using 

the method of SPSS (2020). 

 

RESULTS AND DISCUSSION 

 

1- Straw yield and it's components: 

It is clear from the results in Table (1) that Pactol variety was higher 

values in number of branches / plant and straw yield in the two seasons and the 

combined. Similar indicated results were showed by Hozayn and El-Mahdy 

(2017) and Mondal et al., (2018), But, Ali et al., (2011) indicated that the 

differences did not reach the level of significant among the varieties in plant 

height (cm). However, Al-Doori and Hasan (2010), Al-Doori (2011) and 

Kulachi et  al., (2016) found that the tested varieties were different in growth 

and yield component characters as plant height and number of branches / plant. 

Regarding the effect of planting density, the results revealed that number 

of branches / plant and straw yield differed significantly in both growing 

seasons and the combined, where 15cm planting density recorded higher 

averages. The relative increase was about 13.20, 44.91 and 140.22% for plant 

height, number of branches / plant and straw yield respectively, due to 15cm 

planting density. 

Also, nitrogen fertilization had a significant and highly significant effect 

on plant height, number of branches / plant and straw yield. In general, 80 Kg 

N / fad., gave the highest values of plant height, number of branches / plant and 

straw yield ton / fad., followed by 60, 40 while zero (control) was lowest in the 

two seasons and the combined. The relative increase in plant height was 

37.04% as well as it was 30.05% for number of branches / plant and 36.65% for 

straw yield due to increasing N-levels from zero to 80 Kg N / fad., respectively.  
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These results are in agreement with those obtained by Elewa et al., (2014), Al-

Solaimani et al., (2015) and Mohamed et al., (2017). 
 

2-Seed yield and it's components: 

The results in Table (2) showed clearly that highly significant differences 

among the three varieties were found in seed yield and it's components. 

Generally, Pactol variety gave higher values in all studies characters i.e., 

number of pods / plant, number of seeds / pod, 1000-seed weigh (gm) and seed 

yield ton / fad.,. These results are in a good line with those reported by Khayat 

(2015), Maha, El-Maleh et al., (2015); Kulanchi et al., (2016); Farooq et al., 

(2017) and Mondal et al., (2018). 

Also, planting density had high significant effect on seed yield and it's 

components, where planting density of 15 cm achieved higher increases of seed 

yield and components. The relative increase was about 15.67%, 11.5% and 

156.79% due to of 15 cm planting density for number of pods / plant, 1000-

seed weight (gm) and seed yield ton / fad., respectively. 

Regarding the effect of nitrogen fertilization on seed yield and it's 

component, it is clear from the data that, number of pods / plant, 1000-seed 

weight (gm) and seed yield were increased highly significant by adding 

nitrogen, this was true in the two seasons and combined. The relative increase 

due to increasing N. levels from zero to 80 Kg N / fad., in number of pods / 

plant, 1000-seed weight (gm)  and seed yield ton / fad., was about 11.74%, 

30.49%  and 69.87%, respectively. The obtained results are in agreement with 

reported by Keivanrad and Zandi (2012); Naderifa and Daneshian (2012); 

Aminpanah (2013); Al-Solaimani et al., (2015); Farooq et al., (2017) Alam     

et al., (2018) and Mourad et al., (2021). 

Concerning the interaction effects between the investigated factors on 

seed yield/fad., in the combined data showed significant differences. Mean 

while the significant interaction between varieties and planting density Table 

(2-a) show that Pactol variety had higher seed yield compared Serw 4 and Serw 

6 under the different plant densities. On the other hand, planting density 

(15cm), tend to increase seed yield / fad., of the three varieties studied (Serw 4, 

Serw 6 and Pactol). Thus, the highest seed yield 3.229 ton / fad., was achieved 

by Pactol variety with light planting density of 15 cm. 

The significant interaction between planting density and nitrogen 

fertilization Table (2-b) indicated that (15cm) planting density recorded higher 

seed yield / fad., with 80 Kg N / fad., On the other hand, all plant densities (5, 

10 and 15cm) showed higher seed yield ton / fad., of 1.233, 1.810 and 3.419 

with 80 Kg N / fad., respectively. Thus the higher seed yield of 3.419 was 

achieved by 15cm planting density with 80 Kg N / fad.. 
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Table (2 – a): Interaction effect between varieties and planting density (spacing 

inter rows) on seed yield ton / fad. (Combined data). 
                      Planting 

density 

Varieties 

 

D1 

5 CM 

 

D2 

10 CM 

 

D3 

15 CM 

Serw 4 C 

1.123    a 

B 

1.456  a 

A 

2.560   b 

Serw 6 C 

0.851    a 

B 

1.323  a 

A 

2.146   c 

Pactol C 

1.116   a 

B 

1.564   a 

A 

3.229   a 

 

Table (2 – b): Interaction effect between planting density (spacing inter rows) 

and nitrogen levels on seed yield ton / fad. (Combined data). 
           Nitrogen           

leve

ls 

 

Planting  

density 

 

N Zero 

Control 

 

N1 

40 Kg / fad. 

 

N2 

60 Kg / 

fad. 

 

N3 

80 Kg / fad. 

D1 ( 5cm ) 

C 

0.877     b 

B 

0.965    b 

B 

1.046   c 

A 

1.233   c 

D2 ( 10 cm ) 

B 

1.038     b 

B 

1.345  b 

AB 

1.598    b 

A 

1.810    b 

D3 (15 CM ) 

C 

1.889    a 

BC 

2.442   a 

B 

2.829   a 

A 

3.419 a 

 

3-Seed quality: 

Concerning the quality properties of Canola seed i.e., protein and oil 

content %. Data presented in Table (3) showed that the percentage of protein 

and oil content % were highly significant by all factors studied. 

The results in Table (3) showed clearly that, high significant differences 

among the three varieties were found in protein and oil %.  

Generally,  Pactol variety higher percentage in all the studied characters 

i.e., protein and oil%. These results are in a good line with those reported by 

Ozer (2003-a); Al-Doori (2011); Naseri et al., (2012); Sattar et al., (2013); 

Elewa et al., (2014); Maha, El-Maleh et al., (2015) and Kulachi et al., (2016). 

Also, planting density tested had high significant effect on protein and 

oil%, where (15cm) planting density their average. The relative increase was 

about 4.20%, 4.661% due to (15cm) planting density for protein and oil% of 

the combined, respectively. Similar results were reported by Al-Doori (2011); 

Keivanrad and Zandi (2012), Naseri et al., (2012) and Al-Doori (2013). But,  

Ozer (2003-a) and Junior et al., (2012) found that sowing density did not 

affected seed quality characters, i.e., protein and oil%. 
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Regarding the effect of nitrogen fertilization on protein and oil %, it is 

clear from the data that protein and oil% were increased high significant by 

adding N-levels this was found in the two seasons and the combined. The 

relative increase due to increasing nitrogen from zero (control) to 80 Kg N / 

fad., in protein and oil% was about 9.62%, 5.49% for the combined 

respectively. These results are agreement with those reported by Keivanrad and 

Zandi (2014); Al-Solimani and Alghabzri (2015); Al-Solimani et al., (2015); 

Eman, El-Sarag and Hassan (2016) and Riar et al., (2020). But, Mourad et al., 

(2021) found that nitrogen increase did not effect on oil content %, thus, 

insignificant Canola seed. 

The iteration effects between the investigated factors on protein and oil% 

in the combined showed highly significant differences. Meanwhile, the high 

significant interaction between the three factors studied. The interaction 

between varieties and planting density, also nitrogen fertilizer in Table (3-a and 

3-b) injected that Pactol variety recorded higher protein% with (15cm) planting 

density and 80Kg N /fad., 28.589% and 28.833, respectively. Likely, 

interaction between planting density and nitrogen fertilization in Table (3-c) 

showed that (15cm) planting density had higher protein % with 80Kg N / fad., 

(27.045%). 

Data in Table (3-d and 3-e) showed the interaction between varieties and 

planting density and N-levels, Pactol variety recorded the higher oil% with 

(15cm) planting density and 80 Kg N / fad., 44.657% and 45.314% in the 

combined, respectively. 

Also, the interaction between planting density and N-levels in Table (3-f) 

showed that (15cm) had higher oil% with 80 Kg N / fad., (41.038%). 
 

4-Seed yield analysis: 

The correlation coefficients: 

The interrelationships among seed yield and it's components of Canola as 

affected by the studied treatments measured as simple correlations are shown in 

Table (4).  

Seed yield was positively and highly significant correlated with most 

characters studied i.e., number of seeds / pod, 1000-seed weights, straw yield, 

protein content%. These results are in a good connection with those by 

Kazemeini et al., (2010) Aminpanan (2013) and Ma.  et al., (2015). 

Also, in general all correlation coefficients among the studied yield attribute 

and components were positive and highly significant, except that number of 

pods, number of branches, plant height whereas coefficients did not reach the 

significance level. 
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Table (3 – a): Interaction effect between varieties and planting density (spacing 

inter rows) on protein %. (Combined data). 

                  Planting 

density 

Varieties 

D1 

5 CM 

D2 

10 CM 

D3 

 15 CM 

 

Serw 4 

C 

26.638       b 

B 

27.234     b 

A 

27.734    b 

Serw 6 C 

20.346       c 

B 

20.432     c 

A 

21.135    c 

Pactol C 

27.372      a 
B 

27.958     a 
A 

28.589    a 
 

Table (3 – b): Interaction effect between varieties and nitrogen levels on 

protein%. (Combined data). 
           Nitrogen           

levels 

Density 

N Zero 

Control 

N1 

40 Kg / fad. 

N2 

60 Kg / fad. 

N3 

80 Kg / fad. 

Serw 4 

 

D 

26.270    b 

C 

26.645     b 

B 

27.722   b 

A 

28.170    b 

Serw 6 

 

D 

18.909    c 

C 

20.343     c 

B 

21.128     c 

A 

22.170    c 

Pactol 

 

D 

27.045   a 

C 

27.743    a 

B 

28.271    a 

A 

28.833     a 

 
Table (3 – c): Interaction effect between planting density (spacing inter rows) 

and nitrogen levels on protein %. (Combined data). 
           Nitrogen levels 

 

 

Planting density 

N Zero 

Control 

N1 

40 Kg / fad. 

N2 

60 Kg / fad. 

N3 

80 Kg / 

fad. 

D1 ( 5cm ) 
D 

23.715    c 

C 

24.409    c 

B 

25.212   c 

A 

25.806    c 

D2 ( 10 cm )  D 

23.902    b 

C 

24.920   b 

B 

25.688   b 

A 

26.323   b 

D3 (15 CM ) D 

24.607    a 

C 

25.403   a 

B 

26.222   a 

A 

27.045   a 
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Table (3 – d): Interaction effect between varieties and planting density 

(spacing inter rows) on oil %. (Combined data). 
              Planting 

density 

Varieties 

D1 

5 CM 

D2 

10 CM 

D3 

 15 CM 

Serw 4 

 

C 

35.990    b 

B 

37.165   b 

A 

38.021   b 

Serw 6 

 

C 

35.978    b 

B 

36.509   c 

A 

36.979   c 

Pactol 

C 

42.423    a 

B 

43.718    a 

A 

44.657    a 
 

 
Table (3 – e): Interaction effect between varieties and nitrogen levels on oil %. 

(Combined data). 
           Nitrogen           

levels 

Density 

N Zero 

Control 

N1 

40 Kg / fad. 

N2 

60 Kg / fad. 

N3 

80 Kg / fad. 

 

Serw 4 

D 

36.073     b 

C 

36.877     b 

B 

37.423     b 

A 

37.863    b 

Serw 6 D 

35.853    c 

C 

36.264    c 

B 

36.677     c 

A 

37.161    c 

Pactol D 

42.149    a 

C 

42.903    a 

B 

44.030      a 

A 

45.314     a 
 

Table (3 – f): Interaction effect between planting density (spacing inter rows) 

and nitrogen levels on oil %. (Combined data). 
           Nitrogen           

levels 

Planting  

density 

N Zero 

Control 

N1 

40 Kg / fad. 

N2 

60 Kg / fad. 

N3 

80 Kg / fad. 

D1 ( 5cm ) 
D 

37.249   c 

C 

37.737   c 

B 

38.432    c 

A 

39.102   c 

D2 ( 10 cm ) 

 

D 

38.067    b 

C 

38.780   b 

B 

39.479   b 

A 

40.198   b 

D3 (15 CM ) 

 

D 

38.758   a 

C 

39.527   a 

B 

40.219   a 

A 

41.38 a 
 

 

Conclusion 

Nitrogen levels and plant densities significantly affected seed yield and 

it's components of Canola varieties evaluated. 

An increase in both N-levels and plant densities, increased seed yield and 

it's components i.e., plant height, No. of branches / plant, straw yield, No. of 

pods / plant, No. of seeds / pod, 1000-seed weight, seed yield, protein and oil 

percentages.
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 اساث تكنىلىجٍت لبعط العملٍاث الزراعٍت در

 ىدة الكانىالجو محصىل  ىعل

 السٍد بٍىمً جاب هللا  - مها محمد عبدهللا-عزث عىض الشعراوي  هآٌ

.يصس-كهٍتانخكُٕنٕخٍأانخًٍُتخايؼتانصقاشٌق-مانًحاصٍفرع  -قسىاإلَخاجانُباحً



انخدسبت أخسٌج يصزػتفً ٔانكهٍت انخكُٕنٕخٍا غصانت )يُطقت يسكص-خًٍُت

۱۰۲٧/۱۰۲۲انصقاشٌق(خايؼتانصقاشٌقبًحافظتانشسقٍت)يصس(.خاللانًٕسًٍٍ

.۱۰۲۲/۱۰۲۲,

 ۲۳۲.۳۳٥ٌسأيػددانُباحاث)سى(۲٥ٔ۲۰ٔ٥انُباحٍت)حأثٍسانكثافتندزاست

۲٦٧.۲۲٥ٔ َباث۲۲۲.۲٧٧ٔ ف( كُخسٔل/ ) انٍُخسٔخًٍُ انخسًٍد ٔيسخٌٕاث

كٍهٕخساوٍَخسٔخٍٍنهفداٌ(ػهىيحصٕلانبرٔزٔيحصٕلانقش۲۰ٔ٦۰ٔ٤۰ٔ

ٔباكخٕل(.٦ٔسسٔ٤سسًْٔكإَالٔيكَٕاثانًحصٕلٔذنكػهىثالثت)اصُاف

يقازَت انًؼٌُٕت انؼانٍت انُخائح أػهى أػطى باكخٕل انصُف أٌ انُخائح أشازث

٦ٔسسٔ٤بانصُفٍٍسسٔ انفسٔع/ يٍػدد /فكًاحصٕلانقشطٍاثٔيَبنكالا

نصفاثػدد ٔيكَٕاحّ انبرزة نًحصٕل نهصُفباكخٕل َفساالحداِ انُخائح أٔضحج
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انقسٌ انبرٔز/ انُباثٔػدد ٔانقسٌٔ/ ٔيحصٕلانبرزة فطٍٔشٌاألنفبرزة /

انبسٔحٍٍٔانصٌج.كالئٍَسبت

(فًكاليٍسى۲٥ٔ۲۰ٔ٥)ػانٍتانًؼٌُٕتنكثافتانُباحاثكًانٕحعإخخالفاث

سىأػهىانقٍىنؼدد۲٥يحصٕلانقشٔانبرزةٔيكَٕاثانًحصٕل،حٍثأػطجانًسافت

انفسٔع/َباثٔيحصٕلانقشٔػددانقسٌٔ/انُباثٔٔشٌاألنفبرزةخىٔيحصٕل

انبرزةٔكرنكَسبتانبسٔحٍٍٔانصٌج.

ٌ/فإنىكى۲۰ٔ٦۰ٔ٤۰ٔقدأدثشٌادةيؼدلانٍُخسٔخٍٍػٍانكُخسٔلبــ

كدىٌ/٤۰كدىٌ/فثى٦۰كىٌ/فأػهىانقٍىٌٔهٍّ۲۰شٌادةيؼٌُٕت،ٔكاٌيؼدل

فٔكاَجأقهٓىقٍىانكُخسٔل.

كًاأظٓسانًحصٕلإزحباطػانًانًؼٌُٕتيٕخبنًحصٕلانبرٔزيغيحصٕل

 انقشٔػددانقسٌٔ/َباثٔٔشٌاألنفبرزة)خى(ٔكرنكَسبتانصٌجٔانبسٔحٍٍ.

نهًحصٕل  تىصٍت:ال يؼٌُٕا انُباحٍتٔيسخٌٕاثانٍُخسٔخٍٍحأثٍسا أدثكاليٍانكثافت

ٔيكَٕاحّألصُافانكإَال.حٍثشٌادةانٍُخسٔخٍٍٔانكثافتانُباحٍت،شادثيٍيحصٕل

انكإَالٔيكَٕاحّيثمازحفاعانُباثٔػددانفسٔع/انُباثٔيحصٕلانقشٔػددانقسٌٔ

ان ٔػدد انُباث يٍ/ كال َٔسبت انبرٔز ٔيحصٕل برزة األنف ٔٔشٌ انقسٌ / برٔز

انبسٔحٍٍٔانصٌج.



 

 

 

 

 

 


