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ABSTRACT 
 This investigation was conducted at the experimental station of the 

Faculty of Agriculture, Cairo University, Giza, during the two successive 

winter seasons of 2013/2014 and 2014/2015 to study the effect of three 

planting dates, three F1 cultivars and their interactions on growth, yield and 

quality of broccoli plants.  The planting dates were as follows, 1
st
 September, 

1
st
 October and 1

st
 November with three F1 cultivars, viz. Marathon, 

Heraklion and Centauro, respectively. Results showed that plant growth, 

yield and quality of heads were greatly affected by the three cultivars in 

planting dates. In this respect, second planting date 1
st
 October gave the 

highest values of most vegetative growth traits expressed as number of 

leaves, leaf area and total fresh weight plant. As well as the highest values of 

main head and total heads yield/plot and /fed. Plants gave the highest values 

of most of vegetative growth characteristics, yield and quality of broccoli 

followed by Marathon plus 1
st
 November planting date recorded the lowest 

values of growth, yield and its components. With respect to the interaction, 

Centauro plus 1
st
 October planting date was superior in total head yield and 

physical characteristics of heads expressed as average head length, diameter 

and weight.  Therefore, it could be recommended for to obtain the highest 

values of head yield and quality of broccoli we are advised to plant Centauro 

and Marathon, respectively in planting date 1
st
 October.     

Keywords:  Broccoli, Brassica oleracea L. var. Italica, planting date, cultivars, 

growth, yield and quality. 

INTRODUCTION: 

 Broccoli (Brassica oleracea L. var. Italica) is one of most important cole 

crops grown in the world. The health benefits of broccoli are partly associated 

with secondary plant compounds known for their antioxidant activity (Jones et al., 

2006). In Egypt, Broccoli still grown in a very limited scattered areas and the total 

cultivated area is not exactly known. Eating larger portions may also have 

additional benefits, since broccoli is a rich source of many vitamins and minerals 
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such as vitamins A and C, carotenoids, dietary fiber, calcium and folic acid 

(Michaud et al., 2002). The green inflorescence is a commercial product of the 

broccoli plant. It is rich in chlorophyll, ascorbic acid and a good source of 

vitamins and minerals (Fabek et al., 2012) and some bioactive compounds such as 

phenolics, flavonoids and gluconsinolates that possess antioxidant and anticancer 

effects (Beecher, 1994). Considering broccoli sensitivity to high and low 

temperature, careful investigation and attention for its commercial production, 

according to the proper schedule in every region is of great importance.  The 

planting dates have a significant effect on yield and other yield contributing 

characters of broccoli. The yield decreased with delay planting. Head yield is 

higher when crops are planted earlier and show a linear decreasing trend with a 

delay in planting dates (Bianco et al., 1996). Early planted crops resulted in 

longer duration and produced taller plants with more number of leaves; higher 

plant spread and more leaf size index as well as a lower percentage of abnormal 

curds than late planted crops and finally attributed to higher curd yield (Gautam et 

al., 1998). So, there is enough scope to identify the optimum planting date to 

maximize the broccoli yield. Broccoli genotypes have also a significant effect on 

yield of broccoli. Cultivar Captain produced the highest total yield as well as top 

and lateral head yields, the largest top head weight and marked earliness which 

was followed by CVs Lucky, General, Griffen, Liberty and Milady (Toth et al., 

2007). Several broccoli genotypes are cultivated in Egypt those differ in yield. So, 

it is essential to identify high yielding genotypes to maximize broccoli yield. 

Therefore, the present experiment was undertaken to find out the optimum 

planting date and appropriate genotype for maximum yield of Broccoli. It is 

known that planting date is critical for a successful broccoli production. The 

planting dates directly affect yield and several quality parameters (Aktaş et al., 

1999; Eşiyok and Dönmez, 1998; Sari et al., 2000).  

 The aim of this work was to study the effect of three planting dates and 

three broccoli cultivars on growth, yield and quality. 

MATERIALS AND METHODS           

 This investigation was conducted at the experimental station of the Faculty 

of Agriculture, Cairo university, Giza, during the two successive winter seasons 

of 2013/ 2014 and 2014/ 2015 to study the effect of planting date and cultivars 

variation on broccoli vegetative growth characteristics, yield and quality of  

heads. 

 This experiment includes nine treatments resulted from the combination 

of three planting dates and three F1 cultivars as follows: 

A. Planting dates: 1
st
 September, 1

st
 October and 1

st
 November. 

B.  Broccoli F1 cultivars: Marathon, Heraklion and Centauro. 
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Seeds of broccoli were sown in the nursery 45 days before the three transplanting  

dates separately for both seasons. 

 The chemical properties of the soil under experiments are presented in 

Table 1 according to Jackson (1965). The plot area was 12.8 m
2
 it consisted of 4 

rows, each of 80 cm in width and 4 m in length. The transplants were transplanted 

at 60 cm apart on one side of the row after 45 days from seed sowing in the 

nursery. The rate of NPK fertilizers was applied at the standard rate for all 

treatments at 75 kg N, 60 Kg P2O5 and 48 kg K2O/fed. The amounts specified for 

each plot were divided into two equal parts. The first part was applied after 3 

weeks from transplanting and the second part was added three weeks later. The 

sources of fertilizers used were ammonium nitrate (33.5%N), calcium super 

phosphate (15.5% P2O5) and potassium sulfate (48%K2O). Other cultural 

practices were carried out according to the recommendations for such crop.  

Table (1): The chemical properties of the soil under experiments. 

Depth 

cm 

pH of 1:2.5 soil: 

water suspension 

Organic 

matter % 

E.C. ds/m at 

250 1:5 

soil:water 

CaCO3 % 

Minerals 

N% P% K% SO4
-- 

0-30 8.5 2.1 0.67 1.77 0.34 0.63 4.1 0.55 

0-30 8.3 2.5 0.69 1.82 0.45 0.69 4.5 0.61 
  

 The air temperature during the two growing seasons of the study at the 

Cairo district are presented in Table 2. Data during the period of the experiment 

was collected from the Egypt Meteorological Department. 

Table(2): Mean monthly air temperature at Cairo district during the winter 

growing seasons of 2014 and 2015. 

Month 
2013 / 2014  2014 / 2015 

Max. Min. Mean Max. Min. Mean 

Aug. 38.67 23.49 30.89 39.13 24.47 31.84 

Sep. 34.34 20.90 27.29 35.83 22.02 28.68 

Oct. 30.24 19.11 24.14 32.23 19.84 25.86 

Nov. 23.58 14.26 18.71 23.41 14.11 18.07 

Dec. 20.91 11.71 16.15 17.80 9.08 13.40 

Jan. 19.32 10.42 14.80 18.42 8.82 13.61 

Feb. 21.25 10.43 15.89 21.32 11.00 16.28 

 

The following data were recorded:  

(a) Vegetative growth:  
 Five plants were randomly chosen from each experimental plot after 60 

days from transplanting and the following data were recorded during the two 

seasons: 
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1.Plant height (cm
2
); measured starting from the ground level to the apical 

meristem of the plant. 

2.Total number of leaves per plant. 

3.Leaf area / plant (cm
2
). 

4. Total fresh weight per plant (kg). 

(b) Yield of heads:  

 A head was considered mature at the time before it started to lose 

compactness or just before buds started to break up. In each experimental plot, all 

plants of the two middle rows were allocated to record observations on total head 

yield. The following parameters were considered: 

1.  Main head/ plot (kg). 

2.   Secondary head/ plot (kg). 

3.   Total head yield/ plot (kg); theoretically calculated by plus total main and 

secondary heads. 

4.Total head yield/ Fed (ton); theoretically calculated by using the relationship 

between are total head yield/ plot and ratio area fed. 

1- Physical characteristics of heads:  

1. Heads weight per plant; sum of the weights of three pickings of the apical 

heads. 

2. Diameter and height of head; determined at each harvesting date. 

2- Chemical composition of head: 
1- Total chlorophyll content was determined colorimetrically as described in the 

A.O.A.C. (1990). 

2- Vitamin C content was determined in fresh samples by titration with 2,6 

dichloro phenol indephenol as described in A.O.A.C. (1990). 

Statistical analysis:  
 Data were tabulated and subjected to analysis of variance using M- State 

program. The new LSD method (Waller and Duncn,1969) was used for testing the 

significance of means in all experiments conducted. 

Results and Discussion 

A- Vegetative growth 

1- Effect of planting date 

           Data obtained on the effect of planting dates on vegetative growth of 

broccoli are presented in Table 3. These data indicate that there was a significant 

difference among the tested planting dates on all vegetative growth traits of 

broccoli plants during both seasons of study. Such data show that plant height was 

significantly highest in first planting date (1
st
 September), while the third planting 

date (1
st
 November) gave the lowest value in all measured growth aspects  in this 

respect in both seasons. In this regard, the second planting date (1
st
 October) 
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exhibited the highest number of leaves and leaf area/ plant in both seasons of 

growth. Meanwhile, there were no significant differences between 1
st
 September 

and 1
st
 October in total fresh weight in both seasons. In addition, the lowest value 

was recorded in third planting date (1st November) in both seasons.  In this 

connection higher vegetative growth of the medium, planting date might be due to 

the prevailing suitable temperature (T|able 1) and better meteorological 

conditions, i.e., sunshine and day length of the medium planting date compared 

with early and late planting dates. These moderate conditions allow more 

photosynthesis and more metabolites reflecting better vegetative growth in 

addition the suitable temperature for absorption and translocation of soil solution 

by the root system. While at the latest planting date, low temperature prevailed 

during early stages of growth stimulated curd initiation and stopped the 

emergence of more leaves which is the source of food storage and this resulted in 

plants with poor growth. These results agree with Chung and Strickland (1986) 

who suggested that the lower growing temperatures of later sowings might cause 

floral initiation at a younger physiological age. Plants therefore develop heads 

before reaching full size and the spears are small and take a longer time to reach 

maturity. The latest planting date (1
st
 Nov.) decreased total fresh weight and 

number of leaves per plant. This could be interpreted as that at the latest planting 

date the low temperature prevailed during early stages of growth stimulated curd 

initiation rather than leaves.  

These results are  in agreement with those obtained by Preeti et al. (2009);  Abd 

El-Rahman, et al., (2010);  Singh et al., (2010); Abd El-Rahman (2011); Hossain 

et al. (2011); Hossain  et al., (2011) and  Abo El-Magd (2013). 

2- Effect of cultivars 

 Data in the same Table 3 show that the tested cultivars differed 

significantly in their vegetative growth trait, viz., plant height, number of leaves, 

leaf area and total fresh weight/ plant. Data obtained on the effect of cultivar on 

plant height and number of leaves are presented in Table 3, such data show that 

plant height and number of leaves were significantly recorded higher mean values 

with a case of Marathon in both seasons. Centauro had the highest values of leaf 

area and total fresh weight/ plant in both seasons. The differences among cultivars 

in vegetative growth might be due to their genetic differentiation which allows 

some to use the natural resources with high potentiality. The genetic potentiality 

of some cultivars enables their plants to absorb more nutrients of the soil and 

more photosynthetic surfaces which allow better photosynthetic capacity. In this 

respect, Diputado et al.,  
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Table(3):Vegetative growth characteristics of broccoli as affected by planting 

dates, cultivars and their interactions during 2013/2014 and 

2014/2015 seasons. 

 

(1989) reported that cv. Centauro recorded denser leaves and higher values of 

fresh weight of leaves, stems and total plant which offered wider photosynthetic 

surface and enables Centauro plants to higher photosynthetic capacity leading to 

higher dry matter accumulation in its leaves, stems and consequently total plant. 

Showed that leaves number varied with cultivars and appeared to be related to 

their varying time to curd initiation. They added that plant dry matter production 

varied with cultivars. Wide variations were recorded among the vegetative growth 

of the different cultivars results reported similar  Sterret et al., (2004; Siomos et 

al., (2004); Abou El-Magd, et al., (2006) and El-Helaly, (2006).  

3- Effect of Interaction between planting date and cultivars 

 Data presented in Table 3 show that the highest value of plant height was 

recorded with 1
st
 September plus Centauro in both seasons. The highest values of 

a number of leaves were recorded with 1
st
 October  plus Marathon in both season. 

The interaction between 1
st
 October  plus Centauro had highest values of leaf area 

 

Treatment 

Plant 

height 

(cm) 

Number  

of 

leaves 

/plant 

Leaf area/ 

plant 

 (cm2) 

Total fresh 

weight/ 

plant  

(kg) 

Plant 

height 

 (cm) 

Number 

of 

leaves/ 

plant 

Leaf area/ 

plant (cm2) 

Total fresh 

weight/ 

plant (kg) 

 2013-2014 2014-2015 

 Planting dates 

1st Septemper  (P1) 85.27 22.67 808.7 3.696 84.56 23.00 853.1 3.683 

1st October        (P2) 71.28 24.33 1009.0 3.867 68.39 23.67 1070.0 3.850 

1st November   (P3) 37.17 11.44 399.5 1.033 38.10 12.33 386.2 1.100 

L.S.D 0.05 0.61 1.01 88.1 0.546 1.92 1.66 94.4 0.334 

 cultivars  

cv. Marathon   (C1) 66.39 22.67 563.9 2.926 65.43 22.67 609.4 2.967 

Cv. Heraklion  (C2) 62.61 19.44 536.5 2.556 62.94 19.67 547.9 2.633 

cv. Centauro  (C3) 64.72 16.33 1117.0 3.115 62.67 16.67 1152.0 3.033 

LSD 0.05 0.81 1.27 49.94 0.534 1.62 1.41 64.1 0.326 

 Interaction 

P1 * C1 85.66 26.00 602.3 4.077 83.67 26.00 625.7 3.900 

P1 * C2 80.50 23.00 551.7 3.367 82.83 23.00 581.3 3.400 

P1 * C3 90.66 19.00 1272.0 3.644 87.17 20.00 1352.0 3.750 

P2 * C1 75.00 27.00 725.2 3.700 71.33 27.00 852.3 3.800 

P2 * C2 70.33 25.00 709.0 3.500 67.33 24.00 723.7 3.600 

P2 * C3 68.50 21.00 1593.0 4.400 66.50 20.00 1635.0 4.150 

P3 * C1 39.50 15.00 364.0 1.000 41.30 15.00 350.3 1.200 

P3 * C2 37.00 10.33 349.0 0.800 38.66 12.00 338.7 0.900 

P3 * C3 35.00 9.000 485.5 1.300 34.33 10.00 469.5 1.200 

LSD 0.05 1.400 2.21 86.5 0.924 2.81 2.44 111.0 0.565 
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in both season. The interaction between 1st October plus Centauro had 

significantly the highest total fresh weight in the both seasons. Some investigators 

reported that the combined effect of planting date and cultivars affected broccoli 

growth (El-Hifny et al., 2002 and Vagen et al., 2004). 

b- Head yield and its components    
1. Effect of planting date:     

 Table 4 displays the third planting date 1st November reflected negative 

significant influences on head yield and its components (main head / plot, 

secondary head / plot and total head yield / plot and total head yield / fed.) in 

comparison with the first or second planting in both seasons. Meanwhile, 

differences in the previously mentioned traits between first and second planting 

date was not true, in two seasons. The only exception was in secondary head/ 

plant in the first season where difference between first and second planting date 

was not significant. The second planting date 1st October is improued broccoli 

plant growth and development through enhancing number of leaves/ plant, leaf 

area/ plant and total fresh weight/ pland in Table 3. This reflected positively on 

head yied and its components. These results are in agreement with those obtained 

by Emam, (2005); El–Helaly, (2006). Abd El-Rahman, et al., (2010) and Abd El-

Rahman, (2011) who indicated that primary and secondary head yield were the 

highest in the mid transplanting date (1
st
 October) compared with (1

st
 September 

and 1
st
 November).  

2. Effect of cultivars 

 Results of statistical anglysis in Table 4 displayed that Centauro, 

significantly, resulted in higher mean valus of main head/ plot than Marathon and 

Heraklion and yotal head yield/ plot and fed than Heraklion in both seasons. 

Difference between Marathon and Centauro on total head yield/ plot or fed was 

not significant, in second season. In other hand, Marathon gave the highest value 

of secondary head/ plot, in both seasons. This result which explains the 

superiority of Centauro in main head and cv. Marathon F1 inside head might be 

also due to the genetic composition for cultivars  with that increase GA3 and IAA 

in the Apical meristem in cv. Centauro While cytokines in cv. Marathon F1 which 

leads to side branches and yield. These results were similar with many 

investigators  Abd El-Rahman, et al., (2010) and Abd El-Rahman, (2011). and 

Abou El-Magd, (2013.) 
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Table (4): Head yield of broccoli as affected by planting dates , cultivars and 

their interactions during 2013/2014 and 2014/2015 seasons. 

 

3- Effect of the interaction between planting date and cultivar: 

The illustrated result in Table 4 indicates that the highest main head / plot and 

total head yield/ plot or fed. was recorded with 1
st
 October plus Centauro in both 

seasons. The interaction between 1
st
 October plus Marathon was the superior in 

secondary head / plot in both seasons.  

These results were similar. Abou El-Magd, et al., (2006); Abd El-Rahman, et al., 

(2010) and Abd El-Rahman (2011). Who reported  that broccoli head yield was 

widely affected by the combined effect of planting dates and cultivars. 

C- Quality of Head 

 1-planting date 
Data obtained on the effect of planting date on head weight/ plant, diameter of 

head, head height, vitamin C and total chlorophyll during  2014 and 2015 seasons 

are presented in Table 5. In this connection, significant differences were detected 

among planting dates on head quality of broccoli. The second planting date (1
st
 

October) gave the highest values of weight and diameter of the head in both 

seasons. Meanwhile, the third planting date had the lowest values of these 

 

Treatment 

Main 

head 

(Kg/plot) 

Secondary 

head 

(Kg/plot) 

Total head 

 Yield 

(Kg/plot) 

Total  

head yield 

(ton/ fed) 

Main 

 head 

(Kg/plot) 

Secondary 

head 

(Kg/plot) 

Total head 

yield 

(Kg/plot) 

Total head 

yield 

(ton/ fed) 

 2013-2014 2014-2015 

 Planting dates 

1st Septemper (P1) 
12.75 

11.15 23.90 7.989 
14.07 

12.73 26.80 8.933 

1st October  (P2) 16.97 
12.91 29.87 9.958 

16.17 
16.08 32.25 10.75 

1st November (P3) 7.27 0.89 8.15 2.718 6.70 0.74 7.44 2.48 

LSD 0.05 0.85 2.56 2.93 0.936 1.14 2.61 1.78 0.59 

 Cultivars 

cv. Marathon (C1) 11.18 9.582 20.76 6.940 11.47 11.621 23.09 7.696 

Cv. Heraklion (C2) 9.31 7.843 17.15 5.717 9.13 9.461 18.59 6.198 

cv. Centauro(C3) 16.50 7.522 24.02 8.007 16.33 8.463 24.80 8.265 

LSD 0.05 1.82 1.135 2.26 0.772 1.02 1.831 2.09 0.696 

 Interaction  

P1 * C1 11.93 12.57 24.50 8.22 12.60 15.08 27.68 9.228 

P1 * C2 9.22 9.99 19.21 6.40 10.00 12.20 22.20 7.401 

P1 * C3 17.10 10.90 28.00 9.33 19.60 10.91 30.51 10.171 

P2 * C1 14.60 14.50 29.10 9.70 15.20 18.15 33.35 11.120 

P2 * C2 13.30 12.55 25.85 8.62 12.40 15.61 28.01 9.336 

P2 * C3 23.00 11.67 34.67 11.56 20.90 14.48 35.38 11.790 

P3 * C1 7.00 1.67 8.673 2.89 6.60 1.63 8.23 2.744 

P3 * C2 5.40 0.99 6.39 2.13 5.00 0.57 5.57 1.858 

P3 * C3 9.40 0.00 9.40 3.13 8.50 0.00 8.50 2.833 

LSD 0.05 3.14 1.97 3.92 1.34 1.760 3.17 3.61 1.205 
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characters in both seasons. In the first season, there were no significant 

differences of head height. As shown in Table 5, there were no significant 

differences between 1
st
 September and 1st October planting on vitamin C and 

total chlorophyll in both seasons, in addition, planting on 1
st
 November had no 

significant effect on vitamin C in the second season. This result may be due to the 

narrow range of the difference between day and night temperature in the second 

planting date compared with first and third planting dates. This moderate 

condition allows more photosynthesis and more metabolites reflecting better head 

quality. These results are in agreement with those obtained by El-Hamd and 

Esmail (2005); El –Helaly (2006); Abou El-Magd et al., (2006); Abd El All 

(2008),  Abd El-Rahman et al. (2010) and Abd El-Rahman (2011).  

2- Effect of cultivars: 

 It appears from the data in Table 5 that there was a significant difference 

between cultivars on head quality. Centauro had the highest values of head 

weight/ plant , diameter and height in both seasons, while the cv. Heraklion F1 

gave the lowest value of these characters during the 2014 and 2015 season. Cv. 

Heraklion F1 gave the highest values of vitamin C and total chlorophyll in both 

seasons. These results are in agreement with investigators (Abd El-All, 2008. and 

Abou El-Magd, et al., 2006).  

3- Effect of the interaction between planting date and cultivar 
 With respect to the interaction between planting date and cultivar, data 

presented in Table 5 show that the highest values of head weight/ plant and 

diameter of the head were observed with the interaction between 1
st
 October plus 

Centauro in both season. 

 The interaction between 1
st
 September plus Centauro had significantly the highest 

head height in both seasons. The highest values of vitamin C were recorded with 

the interaction between 1
st 

September plus Heraklion, 1
st
 October plus Marathon 

and 1
st
 October plus Heraklion in both season.  In both years of the study there 

was a significant difference on chlorophyll. The interaction between (1
st
 

September * cv. Heraklion F1) had the highest values of total chlorophyll in both 

season. However, the interaction between (1
st
 November * cv. Marathon F1) and 

(1
st
 November * cv. Centauro F1) had the lowest values of total chlorophyll. 
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Table 5: Head quality of broccoli as affected by planting dates , cultivars and 

their interactions during 2013/2014 and 2014/2015 seasons. 

 

This result may be due to these moderate a condition allows more photosynthesis 

and more metabolites reflecting better head quality. These results are in 

agreement with many investigators, (Tapi and Pati 2003; Abou El-Magd, et al., 

2006 and Abd El-All 2008). 
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Treatment 

Head  

weight/  

plant (g) 

Diameter  

of head 

 (cm) 

Head 

height 

(cm) 

Vit. C 

 (mg/100 fw) 

Total  

Chlrophyll 

(mg/100 fw) 

Head  

weight/ 

 plant (g) 

Diameter  

of head 

(cm) 

Head 

Height 

 (cm) 

Vit. C  

(mg/100 fw) 

Total  

Chlrophyll 

(mg/100 fw) 

 2013-2014 2014-2015 

 Planting dates 

1st Septemper 

 (P1) 
637.6 20.50 17.03 117.5 76.50 703.3 20.37 14.15 118.8 77.53 

1st October  

 (P2) 
848.3 22.98 17.96 120.8 76.16 808.3 21.70 15.40 111.0 77.72 

1st November   

(P3) 
363.3 14.98 17.61 108.3 53.10 335.0 15.76 13.03 109.4 54.67 

LSD 0.05 42.3 1.18 1.85 3.5 2.07 976.0 0.47 1.01 25.7 3.60 

 Cultivars 

cv. Marathon  

(C1) 
558.9 18.80 17.71 118.0 61.11 573.3 18.95 14.29 119.5 62.69 

Cv. Heraklion 

 (C2) 

465.3 17.07 15.10 121.7 79.87 456.7 17.10 11.98 122.4 81.35 

cv. Centauro  

(C3) 
825.0 22.59 19.78 106.9 64.77 816.7 21.78 16.29 97.22 65.88 

LSD 0.05 90.7 0.57 1.01 1.7 4.51 50.7 0.34 0.51 20.21 2.24 

 Interaction 

P1 * C1 596.7 19.75 16.23 120.8 68.86 630.0 20.12 13.53 121.8 69.95 

P1 * C2 461.0 17.26 12.73 123.3 91.10 500.0 17.98 10.49 124.5 92.10 

P1 * C3 855.0 24.50 22.12 108.3 69.54 980.0 23.00 18.42 110.0 70.54 

P2 * C1 730.0 22.19 18.23 125.0 66.17 760.0 21.23 15.13 127.0 68.08 

P2 * C2 665.0 20.33 15.75 125.0 85.42 620.0 18.88 13.83 126.0 87.11 

P2 * C3 1150.0 26.43 19.90 112.5 76.88 1045.0 25.00 17.23 79.9 77.98 
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 تأثير مواعيد انشتم وانصنف عهى اننمو وانمحصول وجودة انبروكهي
 أعخار انخضش ، كهٍت انضساعت ، خامعت انماٌشة   أ.د / سعيد عبد الله شحاتت

 أعخار انكٍمٍاء انحٌٍُت ، كهٍت انضساعت ، خامعت انماٌشة    أ.د / أسامت قنصوة أحمد

 ، مصشانبغاحٍه ، مشكض انبحُد انضساعٍت، انذلًسئٍظ بحُد انخضش، معٍذ بحُد  أ.د / حاتم محمد عبد انعال 

 مذسط انخضش، كهٍت انضساعت ، خامعت انماٌشة  د / كريمت فاروق عبد انجواد

 عذ انبغاحٍه )انخضش( ، كهٍت انضساعت ، خامعت بىً عٌُفمذسط مغا  محمود عبد انحميد محمد

 

َلذ أخشٌج ٌزي انذساعت فً محطت انخداسب انضساعٍت  نكهٍت انضساعت، خامعت انماٌشة، اندٍضة،  

نذساعت حأثٍش ثلاثت مُاعٍذ انضساعت،  2014/2015َ 2013/2014خلال انمُعمٍه انشخاء انمخخانٍٍه مه 

َانخذاخم بٍىٍما عهى انىمُ َانمحصُل َ خُدة  انبشَكهً. كاوج مُاعٍذ انضساعت عهى  F1ثلاثت أصىاف 

وُفمبش  مع ثلاثت أصىاف  ماساثُن، ٌٍشاكهٍُن َ عىخُسَ، عهى  1أكخُبش َ 1عبخمبش،  1انىحُ انخانً،

ثت فً انخُانً. َأظٍشث انىخائح أن ومُ انىباث َانمحصُل َخُدة انشؤَط  حأثشث كثٍشا بالأصىاف انثلا

أكخُبشأعطً أعهى انمٍم نمعظم صفاث انىمُ  1مُاعٍذ انضساعت. َفً ٌزا انصذد، احضح أن انمٍعاد انثاوً 

انخضشي ) عذد الأَساق، مغاحت انُسلت َ انُصن انطاصج انكهً نهىباث(. َكزنك أعهى انمٍم مه َصن انشأط 

عطج انىباحاث أعهى انمٍم نمعظم خصائص انشئٍغً َ انمحصُل انكهً نهشؤَط نهمطعت انخدشٌبٍت َ انفذان. أ

وُفمبش عدهج  1انىمُ انخضشي َانمحصُل َخُدة انمشوبٍط مع انصىف ماساثُن َنكه مٍعاد انضساعت  

أكخُبش  1ألم لٍم انىمُ َانمحصُل َمكُواحً. َفٍما ٌخعهك بانخفاعم بٍه انصىف عىخُسَ َمٍعاد انضساعت 

ائص انفٍضٌائٍت نهشؤَط كىغبت مخُعط طُل انشأط َ كان مخفُق فً محصُل انشؤَط انكهً َانخص

انمطش َانُصن. نزنك، ٌمكه أن ٌىصح نههحصُل عهى أعهى لٍم نمحصُل انشؤَط َخُدة انبشكهً وىصح 

 أكخُبش. 1بضساعت انصىف عىخُسَ َ ماسثُن عهً انخُانً فً مٍعاد انضساعت 

 انىمُ، انمحصُل، اندُدي.انبشَكهً، مُاعٍذ انضساعت، الأصىاف، انكهماث انمفتاحيت:  

 

 

 

 

 

 

 

 
 

 


