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ABSTRACT  

This work was carried out during the two winter seasons of 

2014/2015 and 2015/2016 at the Experimental Farm(Ghazala-

Zagazig), Faculty of Technology and Development, Zagazig 

University, Sharkia Governorate, Egypt to evaluate the new pea 

cultivars Entsar 1 under the three rates of plant densities, i.e. 40, 50 

and 60 plant m
-2

 compared with the traditional variety Master B on 

plant growth, total green pod yield and its quality.   

The obtained results showed that: The two pea cultivars had 

significant differences in most studied characters.  Entsar 1 cv. had 

the best results of most vegetative growth characters, i.e. plant length, 

number of leaves, fresh and dry weight plant
-1

, as well as the total 

chlorophyll content of pea leaves. Moreover, it had the maximum total 

green pod yield per feddan with high pod quality (pod length, 

diameter, number of seeds as well as fresh weight of pod and its green 

seed) and 1000-seed fresh and dry weight. Meanwhile, the cv. Master 

B recorded the highest value of plant length only. From that, the 

cultivar Entsar 1 with plant density 40 plant m
-2

 had the best plant 

growth and higher characters quality of the green pods, whereas  the 

density 60 plant m
-2

 for the highest total green pod yield may be 

suggested for the winter green pea.   

Conclusively, it can be recommended to replace the old pea 

variety Master B with  the new one Entsar 1 to sowing under clay soil 

condition at the plant density 40 plant m
-2

, where it gave 48.73 and 

49.69% yield advantage, respectively during the two growing seasons 

of this study. 

Keywords: Evaluate plant growth, green pod yield &s quality, pea 

cultivars, entsar 1 and  master b, different plant densities 
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INTRODUCTION 

Pulses considered a high protein foods that are demand for human and 

animal nutrition in the world.  Pea (Pisum sativum L.) is one of the most 

important popular pulse crop used by livestock feed and human nutrition. 

Green pea, field pea or dry pea and podded sugar peas (eaten as whole pods), 

known as a winter-season legume cultivated around the world.  FAO use the 

term green pea for peas harvested when the seed is green and tender 

succulent to be eaten as fresh or processed (canned or frozen). Pea and other 

legumes were very beneficial effect on soil which improves the fertility and 

properties especially soil organic nitrogen (Carranca et al., 1999), the 

biological activities and organic matter of it (Piotrowska and Wilczewski, 

2012).  Seeds of pea are very rich of protein content (23 to 31% of seed dry 

matter), carbohydrates, various minerals and fibres (Swiatecka et al., 2010 

and Dahl et al., 2012). 

Cultivated pea had a much genetic variation and this make a big 

variance of varieties and its traits (Karkanis et al., 2016).  The choice of 

type and variety of  crop affected on its growth and yield. 

Increasing productivity of pea with good quality is an important aim 

for the growers. This aim could be achieved through choosing the suitable  

agricultural practices among them, cultivars and plant density (the methods 

to condensate the plants in the unit area). 

Many investigators studied the differences between the varieties in 

most characters and how that affect on their productivity. Nosser and Bhnan 

(2010) observed the variance between pea cultivars in plant growth 

parameters, i.e. plant length, number  of branches and leaves plant
-1

, total 

green yield, weight of 100 seeds as well as pod quality (pod weight and 

number of seed pod
-1

. Yucel (2013) sown two cultivars of pea and recorded 

their significant differences effect on plant length and 1000-seed weight. 

Moreover, Bitew et al. (2014) indicated that the two pea varieties used 

varied from each others in plant length, number of seed pod
-1

 and 1000 seed 

weight. In this respect, Byan et al. (2015) cultivated the two pea varieties 

Master B and Entsar 1, the results demonstrated the high differences 

between them in all studied features (plant length, number of leaves and 

fresh weight plant 
-1

, total chlorophyll, as well as total green pod yield and 

pod characters (length, diameter, weight and number of seeds pod
-1

). 

Plant density and planting method are among the important factors 

realized with growth and high yield of pea plants.  In general, maximum 

yield related with increasing the number  of plants per the unit area to the 

optimum rate. Meanwhile, the high plant population in the unit area had 
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adversely relationship with plants growth, yield and its quality due to the 

competition between the greatest plants and their needs to availability of 

moisture, light and nutrients (Sibhatu et al., 2016). On the other side, if 

plant density decrease than the  recommended rate the yield will be declined.  

In this concern, Nosser and Bhnan (2010) found that sowing pea seeds 

on one side of ridge recorded the highest values of vegetative growth 

parameters, increased weight and number of seed pod
-1

, as well as 100-seeds 

weight compared with grown in the two and three sides of ridge. Meanwhile, 

the total green yield was increased by sown on three sides of ridge.  

Moreover, Yucel (2013) reported that plant density of 30 or 40 plant m
-2

 

may be the best for plant height and total pod numbers. In the same line, 

Byan et al. (2015) recommended a plant density between 30 and 40 plant m
-

2
 which increased plant length, number of leaves and fresh weight plant 

-1
, 

as well as total chlorophyll, green pod characters (length, diameter, weight 

and number of seeds pod
-1

).  While the increase of total green pods of pea 

obtained by 80 plant m
-2

.  Both Bitew et al. (2014) and Sibhatu  et al. (2016) 

found that plant spacing as row and inter-row spacing had impact effect on 

pea growth, yield and its components.  

Generally, the cultivar Master B considered one of the most traditional 

variety sown in Egypt since many years ago.  Recently, this cultivar suffer 

from deterioration of their growth parameters and decrease in its 

productivity and quality. These disadvantages may be related to that 

growers produced seeds with themselves and to high differences of 

environmental factors especially the temperature as a regulate of global 

warming. Therefore, Horticulture Research Institute, Agricultural Research 

Center, Egypt came to produced and registered two new cultivars of green 

pea termed Entsar 1 as a short stem length and Entsar 2 as a medium long 

stem length.  

Hence, the aim of this study was to evaluate and investigate the effect 

of plant density on growth parameters and productivity of the new variety 

Entsar 1 compared with the widely pea grown cultivar Master B.  

MATERIALS AND METHODS 

Two field experiments were carried out during the two  winter seasons 

of 2014/2015 and 2015/2016 at the Experimental Farm in Ghazala region-

Zagazig,  Faculty of Technology and Development, Zagazig University in, 

Sharkia Governorate, Egypt to compare between the two cultivars Master B 

and Entsar 1 under three plant densities, i.e. 40, 50 and 60 plant m
-2

 on plant 

growth characters and pod  green yield, as well as pod quality.  
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The texture of soil was clay with a pH value of 7.9-8.1,organic matter 

was 1.6-1.9% and the available N25-30, P 22-20 and K 300-320 ppm in the 

1
st
 and 2

nd
 seasons, respectively. 

The experiment was layout in a split plot design with three replications, 

where the two cultivars (Master B and Entsar 1) were randomly arranged in 

the main plots,  meanwhile the three plant densities (40,50and 60 plant m
-2

) 

were randomly distributed in the sub-plots. 

The seeds of the two pea cultivars were inoculated with N-fixed 

bacteria Rhizobium leguminosarum. Inoculated seeds were sown on 15
th
 and 

20
th
 November in both growing seasons. Plant spacing and densities were 

shown in Table 1. 

  

Table 1:  Plant density and average plant spacing, plot size and number of 

rows per ridge as well as plants per row. 

Plant 

density 

Average plant 

spacing (cm) 

Plot size 

 (m
-2

) No. of 

rows 

ridge
-1

 

Average 

plants 

row
-1

 m
-2

 
Between 

rows 

Inter-

raw 

No. of 

ridges 

Ridge 

length 

(m) 

Ridge 

width 

(m) 

Net 

40 30.00 8.00 3.00 3.00 0.60 5.40 2.00 38.00 

50 25.00 8.00 3.00 3.00 0.80 7.20 3.00 38.00 

60 20.00 8.00 3.00 3.00 0.90 8.10 4.00 38.00 

 The source of pea cvs. Master B and Entsar 1 was Hort. Res. Inst., 

Agric. Res. Center, Egypt. The source of N-fixing bacteria was the General 

Organization for Agriculture Equalization for Agriculture Equalization found 

(GOAEF), Ministry of Agric., Egypt.  

Plants were fertilized with 200 Kg/fed. ammonium sulphate (20.5% N), 

200 kg/fed. calcium superphosphate (16-18% P2O5) and 100 kg/fed. 

potassium sulphate (48% K2O) as sources of N, P and K fertilizers, 

respectively. 150 kg/fed. from the phosphorus fertilizer was added during the 

preparation of soil. The amount of both nitrogen and potassium fertilizers 

were divided into equal portions, the first added to the soil beside 50 kg/fed of 

the phosphorus fertilizers after complete emergence and the second during 

flowering stage. The other cultural practices of growing pea plants were 

followed  as recommended. 

After 50 days from sowing, data were recorded for both cultivars, i.e. 

Master B and Entsar 1 by taken a random sample of six plants from each plot 

to measure: 

Plant growth parameters, i.e. plant length (cm), number of branches and 

leaves plant 
-1

, as well as fresh and dry weight plant 
-1

 (g).  
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Total chlorophyll was assessed in fresh leaves by using Spad 502 

chlorophyll Meter designed by Minolta Camera Co. Ltd., Japan. 

Total green pod yield: Green pods of each plot were harvested at the 

suitable maturity stage (80 days after sowing), counted and weight in each 

harvest of both cultivars to record: yield of green pods Kg plot
-1
 and ton fed.

-1
, 

as well as 1000 green and dry seed weight (g).  

Green pod quality: At the second harvest, 20 mature pods were 

randomly chosen from each plot and the physical characters of pod were 

recorded:  pod length (cm),  pod diameter (cm), number of seeds pod
-1

 and 

average fresh weight pod
-1

 (g), as well as fresh weight of green seed pod
-1

 (g). 

Statistical  analysis: Data for the two growing seasons were statistically 

analysis of variance using SAS 9.2 software (SAS, 2008).  The differences 

between treatments were tested for significance using LSD at 5% probability.  

RESULTS and DISCUSSION 

 

Plant Growth Parameters 

a) Effect of cultivars: 

Results presented in Table 2 reflect the significant differences between 

Master B and Entsar 1 cultivars in all studied plant growth characters, 

except number of branches plant
-1

.  Entsar 1 cv. show the excel in most 

vegetative parameters, i.e. number of leaves plant 
-1

, fresh and dry  weight 

of  whole plant during both seasons of study. On the other hand, Master B 

cv. recorded the highest value of plant length only in this respect. 

These results are in accordance with those of Nosser and Bhnan 

(2010); Munakamwe et al. (2012); Urbatzka et al. (2012); Yucel (2013); 

Byan et al. (2015) and Karkanis et al. (2016). They concluded that 

cultivated pea had a much genetic variation which due to the differ in plant 

growth characters.  

b) Effect of plant density: 

It is evident from data in Table 2 that there were gradual increase in 

plant length by increasing the density from 40, 50 up to 60 plant m
-2

. The 

highest value of plant length was obtained by the density 60 plant m
-2

. 

Moreover,  the optimum number of leaves, fresh and dry weight of plant 

were achieved by the low plant density (40 plant m
-2

). On the other hand, all 

plant densities treatments used had no significant differences of number of 

branches plant
-1

 in the two growing seasons. 
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Table 2: Influence of cultivars and plant density (m
-2

) on plant growth  

characters and leaves total chlorophyll of  pea plants during 

2014/2015 and 2015/2016 seasons.  
Characters 

 

 

Treatments 

Plant 

length 

(cm) 

No. of 

branches 

plant
-1
 

No. of 

leaves 

plant
-1
 

Fresh 

weight 

plant
-1
  

(g) 

Dry 

weight 

plant
-1
  

(g) 

Total 

chlorophyl

l 

(Spad) 

Cultivars [C]  2014-2015 season 

Master B 44.63 2.11 16.78 20.27 4.16 47.43 

Entsar 1 40.16 2.33 19.36 31.46 6.65 51.30 

LSD (0.05) 0.75 N.S 1.06 1.08 0.29 1.52 

Plant density (m
-2
)[D] 

40 39.66 2.17 19.95 29.18 5.92 52.52 

50 42.33 2.33 17.74 25.35 5.51 49.78 

60 44.98 2.16 16.53 23.05 4.79 45.80 

LSD(0.05) 1.42 N.S 0.81 2.15 0.42 1.59 

Interaction [C x D] 

Master B 

40 42.37 2.00 18.00 23.23 4.64 50.60 

50 44.67 2.33 16.50 19.83 4.22 48.37 

60 46.87 2.00 15.85 17.73 3.61 43.33 

Entsar 1 

40 36.95 2.33 21.90 35.13 7.20 54.43 

50 40.00 2.33 18.98 30.87 6.79 51.20 

60 43.10 2.33 17.22 28.37 5.97 48.27 

 LSD (0.05) 2.01 N.S 1.14 3.04 0.59 2.25 

Cultivars [C]  2015-2016 season 

Master B 46.38 2.22 14.56 21.41 4.54 49.58 

Entsar 1 41.36 2.55 20.54 34.61 7.33 53.54 

LSD (0.05) 2.39 N.S 2.12 0.46 0.21 1.09 

Plant density (m
-2
)[D] 

40 41.01 2.17 20.98 31.87 6.79 53.57 

50 43.45 2.33 18.66 27.22 5.70 51.38 

60 47.15 2.16 17.51 24.95 5.31 49.73 

LSD (0.05) 1.54 N.S 1.01 2.27 0.26 1.08 

Interaction [C x D] 

Master B 

40 43.50 2.33 18.77 25.07 5.65 51.50 

50 46.00 2.00 17.37 20.33 4.13 49.80 

60 49.63 2.33 16.55 18.83 3.84 47.43 

Entsar 1 

40 38.52 2.68 23.20 38.67 7.93 55.63 

50 40.90 2.66 19.96 34.10 7.28 52.97 

60 44.67 2.00 18.47 31.07 6.78 52.03 

LSD (0.05) 2.18 N.S 1.42 3.21 0.37 1.53 

N.S: Not significant 
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The enhancing effect of low plant population on plant growth 

parameters may be attributed to the lowest competition among plants on 

environmental sources (water, light and nutrients uptake) In this concern, 

the increasing in plant length by denser population (60 plant m
-2

), may be 

due to the competition among plants on light resulting in taller plant. Abu 

Seif et al.(2016)suggested that the increase in plant length by higher plant 

density reduce the enough light to reach the plants causing to accumulate of 

auxin which stimulating cell division and enlargement, as well as reducing 

gibberellins oxidation and this resulting to plant elongation. Meanwhile, 

branching did not affect by the different plant densities used probably refare 

to branching in pea is thought to be a form of apical dominance and as such 

is under the influence of different genetic and environmental 

factors(Welu,2015). Similar results were obtained by Nosser and Bhnan 

(2010); Yucel (2013); Bitew et al. (2014); Byan et al. (2015) and Sibhatu et 

al. (2016) who indicated that row spacing had significant effect on the 

vegetative growth of pea plants. 

  

c) Effect of the interaction between the two factors. 

Data  in Table 2 reveal that the interaction between the two cultivars  

Master B and Entsar 1 had a significant effect for all studied morphological 

measurements in both studying seasons, except number of branches plant
-1

. 

In this respect, there is directly proportional relationship between each 

cultivar and plant density of plant length, where increased density due to 

increase in length.  The tallest plant was recorded by the cv. Master B with 

plant density 60 plant m
-2

, Moreover, the other plant growth parameters, i.e. 

No. of leaves,  fresh and dry weight plant
-1

 had the same relationship but 

increased plant density due to the lowest values in this concern. On the other 

hand, the highest results of this parameters were obtained from the cultivar 

Entsar 1 with the density 40 plant m
-2

. Obtained results are in harmony with 

those reported by Nosser and Bhnan (2010); Yucel (2013) and Byan et al. 

(2015) on pea plants.  

Total Chlorophyll 

a) Effect of cultivars: 

Data illustrated in Table 2 indicate that Entsar 1 cv. exhibited 

significantly the highest value of total chlorophyll of pea leaves compared 

with Master B cultivar during both growing seasons. Similar results were 

obtained by Byan (2015) on pea plant and Khairy (2013) on dry bean. Both 

stated that the total chlorophyll content in leguminous leaves were different 

according to the type and cultivar.  
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b) Effect of plant density: 

The lowest plant density (40 plant m
-2

) gave the heaviest total 

chlorophyll in pea leaves, followed in decreasing order by 50 and 60 plant 

m
-2

 in both growing seasons as shown in Table 2. These results may be due 

to that the lowest plant density permit the sunlight  receive to the plant 

which act the prencipale role in plant leaves  to form chlorophyll molecules 

caused the increased  of total chlorophyll pigments (Nosser and Bhnan, 

2010 and Abu Seif et al.,2016). These results were confirm with those 

reported by El-Atabany( 2000) and Byan( 2015)on pea , Khairy( 2013) and 

El-Atabany(2015) on dry bean, who indicated that total chlorophyll was 

increased with the lowest plant density.  

c) Effect of the interaction between the two factors: 

The highest values of total chlorophyll of pea plant leaves were 

obtained by the interaction between Entsar 1 cv. with the two densities 40 

plant m
-2

 in the  first and 50 plant m
-2

 in the second rank compared with the 

other interaction treatments as shown in Table 2. Moreover, the cultivar 

Master B achieved higher result of the  total chlorophyll content in its leaves 

with the lowest density 40 plant m
-2

. 

Total Green Pod Yield and Its Quality 

a) Effect of cultivars: 

There were different significant effect between the two cultivars 

Master B and Entsar 1 for the characters of green pod quality, i.e. length, 

diameter and fresh weight pod 
-1

 as well as number and fresh weight of 

green seed pod
-1

 as shown in Table 3. Moreover, all the parameters 

presented in Table 4, i.e. total green pod yield plot 
-1

 (kg) and fed.
-1

 (ton) as 

well as the fresh and dry weight of 1000 seeds (g) showed different 

significant between the two cvs. The highest increased of total yield and pod 

quality can be obtained by the cultivar Entsar 1 during the two growing 

seasons.  Entsar 1 cv. gave 36.95 and 36.43% yield advantage over Master 

B cv. during the first and second seasons, respectively. These variations 

between the two cultivars in these features could be due to difference 

genetic factors of the variety and environment coditions ( Bitew et al.,2014 

and Karkanis et al., 2016). These results agree with those reported by 

Nosser and Bhnan (2010); Yucel (2013) and Byan et al. (2015). 

b) Effect of plant density: 

Data in Tables 3 and 4 revealed that there were gradual decrease from 

the lowest to denser population (40, 50 and 60 plant m
-2

) on length, diameter  
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Table 3: Influence of cultivars and plant density (m
-2

) on green pod quality 

of pea plants during 2014/2015 and 2015/2016 seasons.  
Characters 

 

 

Treatments 

Pod length 

(cm) 

Pod 

diameter 

(cm) 

No of 

seeds 

pod
-1

 

Fresh 

weight 

pod
-1

 

(g) 

Fresh weight 

of green 

seeds pod
-1

 

(g) 

Cultivars [C]  2014-2015 season 

Master B 9.96 1.15 7.82 6.19 3.24 

Entsar 1 11.44 1.35 8.74 11.40 5.18 

LSD (0.05) 0.78 0.07 0.69 0.19 0.14 

Plant density (m
-2

)[D] 

40 11.20 1.28 8.56 9.14 4.39 

50 10.55 1.25 8.17 8.80 4.31 

60 10.36 1.22 8.11 8.49 3.93 

LSD (0.05) 0.25 0.05 N.S  0.19 0.18 

Interaction [C x D] 

Master B 

40 10.17 1.17 8.07 6.48 3.41 

50 10.00 1.15 7.67 6.32 3.42 

60 9.73 1.13 7.72 5.77 2.91 

Entsar 1 

40 12.23 1.38 9.05 11.80 5.39 

50 11.10 1.35 8.67 11.28 5.20 

60 11.00 1.31 8.50 11.13 4.95 

LSD (0.05) 0.35 0.07 N.S  0.28 0.25 

Cultivars [C]  2015-2016 season 

Master B 10.30 1.16 8.15 6.77 3.49 

Entsar 1 11.68 1.40 9.05 11.79 5.49 

LSD (0.05) 0.45 0.05 0.52 0.17 0.14 

Plant density (m
-2

)[D] 

40 11.45 1.31 8.73 5.59 4.69 

50 10.88 1.29 8.62 9.29 4.52 

60 10.65 1.25 8.45 8.96 4.25 

LSD (0.05) 0.12 0.02 N.S  0.16 0.08 

Interaction [C x D] 

Master B 

40 10.50 1.19 8.33 6.96 3.64 

50 10.25 1.17 8.19 6.85 3.58 

60 10.15 1.13 7.93 6.51 3.24 

Entsar 1 

40 12.40 1.43 9.13 12.23 5.73 

50 11.50 1.40 9.05 11.72 5.47 

60 11.15 1.36 8.97 11.41 5.26 

LSD (0.05) 0.40 0.03 N.S  0.23 0.11 

N.S: Not significant 
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Table 4: Influence of cultivars and plant density (m
-2

) on total green pod 

yield plot
-1

 and feddan
-1

, as well as 1000 green and dry seed 

weight of pea during 2014/2015 and 2015/2016 seasons.  
Characters 

 
 

Treatments 

Total green 

pod yield Plot
-1

 

(kg) 

Total green pod 

yield (ton)  

fed.
-1

 

1000 green 

seeds weight 

(g) 

1000 dry 

seeds 

weight (g) 

Cultivars [C] 2014-2015 season 

Master B 5.662 3.293 437.03 108.48 

Entsar 1 7.752 4.510 594.95 132.29 

LSD(0.05) 0.024 0.046 32.61 21.96 

Plant density (m
-2

)[D] 

40 5.481 3.730 562.99 132.14 

50 6.714 3.915 502.83 122.77 

60 7.927 4.060 482.15 106.25 

LSD(0.05) 0.013 0.036 33.21 3.32 

Interaction [C x D] 

Master B 

40 4.617 3.160 463.94 117.00 

50 5.688 3.300 433.87 110.47 

60 6.682 3.420 413.33  97.96 

Entsar 1 

40 6.345 4.700 662.04  147.28 

50 7.740 4.530 571.85  135.06 

60 9.173 4.700 550.97 114.53 

LSD (0.05) 0.019 0.051 46.97 4.69 

Cultivars [C]  2015-2016 season 

Master B 5.879 3.423 436.22 114.17 

Entsar 1 8.027 4.670 634.93 139.71 

LSD(0.05) 0.014 0.033 39.87 1.83 

Plant density (m
-2

)[D] 

40 5.703 3.875 589.52 140.08 

50 6.975 4.040 530.63 138.61 

60 8.180 4.225 486.56 112.14 

LSD (0.05) 4.850 4.850 4.850 4.850 

Interaction  [C x D] 

Master B 

40 4.860 3.240 476.85  126.76 

50 5.832 3.430 453.46  114.62 
60 6.945 3.600 378.333 101.13 

Entsar 1 

40 6.547 4.510 702.19 153.39 

50 8.118 4.650 607.80 142.59 

60 9.416 4.850 594.79 123.15 
LSD (0.05) 0.170 0.053 18.89 5.37 

N.S: Not significant 
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and fresh weight pod
-1

, average fresh and seed pod
-1

, 1000 seeds fresh and 

dry weight.  The highest values of these parameters were observed from the 

density 40 plant m
-2

.  On the other hand, data in Table 4 show clearly that 

the increase of total green pod yield either per plot or feddan can produced 

by increasing plant density 60 plant m
-2

. Such increment of pod characters 

and total yield by the low density may be due to sowing pea at low plant 

population 40 plant m
-2 

increased plant growth, concentrated the chlorophyll 

pigments in leaves(as shown in Table 2) which consecuantly affect on pods 

yield and its quality. Moreover,the increase in total yield either per plot or 

feddan seems to be resulted from increasing number of plants per unit 

area,i.e. 60 plant m
-2

  which may be more critical than number of pods plant
-

1
(Abu Seif et al. , 2016 and Sibhatu et al.,2016). On the other hand,the 

number of seeds per pod had no significant effect with all plant densities 

used during the two studying seasons. 

As for pod characters, Nosser and Bhnan(2010) reported that 

cultivating on one side followed by the two sides of the ridge recorded 

increase of pod weight, number of seeds per pod and weight of 100 seeds 

while three sides of ridges to increase the total green yield. Similar findings 

were reported by  Sajid et al. (2012); Salem et al. (2012); Mojaddam and 

Nouri (2014); Yucel (2013); Bitew et al. (2014); Byan et al.(2015) and 

Sibhatu et al. (2016) on different legumes. 

c) Effect of the interaction between the two factors: 

Data in Tables 3 and 4 indicate that Entsar 1 cv. combined with 40 

plant m
-2

 gave the highest values of pod characters, i.e. length, diameter, 

fresh weight of pod and its seeds, as well as the fresh and dry weight of 

1000 seeds. In this respect, the maximum total green pod yield per plot and 

feddan were achieved by the cultivar Entsar 1 with the highest density 60 

plant m
-2

, the increase in total yield fed.
-1

, reach to 48.73 and 49.69% 

compare with Master B cv., respectively in the both growing seasons, Mean 

while, the number of seeds per pod did not appear any significant effect in 

this interaction. These results are in conformity with those stated by Nosser 

and Bhnan, (2010); Bitew et al., (2014) and Byan et al., (2015).  

Conclusively, it can be recommended to cultivate the new pea cultivar 

Entsar 1 under clay soil conditions at the low planting density 40 plant m
-2

 

to obtain the highest values of plant growth characters, total chlorophyll, 

maximum total green yield with best green  pod and seed quality.  
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تقييم نمى النبات ، محصىل القرون الخضراء وجىدتها لصنفى البسلة 

  و ماستر بً مع كثافات نباتية مختلفة1انتصار 

 

**  رواء صلاح الشطىري– *وفاء عادل فكري
 *

. ع.و.س– صايؼت انضلاصٚك – كهٛت انخكُٕنٕصٛا ٔانخًُٛت – لسى الإَخاس انُباحٙ  
**

  .ع.و.س– صايؼت لُاة انسٕٚس – كهٛت انضساػت –  لسى انبساحٍٛ 

 
 2014/2015أصشٚج ْزِ انخضشبت خلال انًٕسى انشخٕ٘ نؼايٙ 

بكهٛت انخكُٕنٕصٛا ٔانخًُٛت  (انضلاصٚك- غضانت )  بًضسػت انخضاسب 2015/2016ٔ

. يصش – صايؼت انضلاصٚك، يغافظت انششلٛت 

 يغ اسخخذاو رلاد يؼذلاث 1نخمٛٛى انصُف انضذٚذ نهبسهت انخضشاء اَخصاس 

يخش يشبغ يماسَت بانصُف انشائغ صساػخّ ياسخش /  َباث 60، 50 ، 40كزافت يخخهفت 

. بٙ يٍ عٛذ انًُٕ انخضش٘ ٔانًغصٕل انكهٙ نهمشٌٔ انخضشاء ٔصٕدة انمشٌٔ

ٔلذ أٔضغج انُخائش انًخغصم ػهٛٓا ٔصٕد اخخلافاث يؼُٕٚت بٍٛ صُفٙ انبسهت 

 أفضم انُخائش  1ٔلذ عمك انصُف اَخصاس .  فٙ يؼظى انصفاث انخٙ حى دساسخٓا

نًؼظى صفاث انًُٕ انخضش٘ يخًزلا  فٙ ػذد الأٔساق ٔانٕصٌ انغض ٔانضاف نكم 

ٔرنك بالإضافت إنٗ أَّ . َباث ٔكزنك يغخٕٖ أٔساق انبسهت يٍ انكهٕسٔفٛم انكهٙ

أػطٙ أػهٙ يغصٕل نهفذاٌ يٍ انمشٌٔ انخضشاء راث انضٕدة انؼانٛت يخًزهت فٙ 

لشٌ ٔكزنك انٕصٌ انغض نهمشٌ ٔبزٔسِ / طٕل انمشٌ ٔلطشِ ٔػذد انبزٔس )

بًُٛا سضم انصُف ياسخش بٗ .  بزسة1000ٔانٕصٌ انغض ٔانضاف نؼذد  (انخضشاء

. اػهٗ لًٛت نصفت طٕل انُباث فمظ 

 1بُاء ػهٗ رنك،  ٚمخشط صساػت  صُف انبسهت انخضشاء انشخٕٚت اَخصاس  :التىصية

 نهغصٕل ػهٗ أفضم ًَٕ ٔأػهٙ يٕاصفاث صٕدة نهمشٌٔ 2و/ َباث40بانكزافت 

.  لأػهٙ يغصٕل نهفذاٌ يٍ انمشٌٔ انخضشاء2و/ َباث60انخضشاء بًُٛا انكزافت 

 1ٔفٙ ْزا انًضال ُٚصظ باسخبذال انصُف ياسخش بٙ بانصُف انضذٚذ اَخصاس 

 عٛذ أػطٙ صٚادة فٙ 2و/ َباث40ٔصساػخّ حغج ظشٔف انخشبت انطُٛٛت يغ انكزافت 

ػهٗ انخٕانٙ خلال يٕسًٙ انًُٕ فٗ  ْزِ % 49.69، 48.73 انًغصٕل بُسبت

.  انذساست


