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ABSTRACT: This work was carried out at Vegetable Private Farm at Bani Amer Village, Zagazig 

Distract, Sharkia Governorate, Egypt during the two successive summer seasons of 2017 and 2018, to 

study the performance of ten eggplant genotypes; i.e., Little Fingers (L.F.), Ping Tung (P.T.), Antigua 

(An.), Aswad (As.), Japanese White Egg (J.W.E.), Apple Green (A.G.), Rotonda Bianca Stumata di 

Rosa ( R.B.S.), Korean Red (K.R.), Black Oblong (B.O.) and Black very Long (B.V.L.); under three 

intra- row plant spacings, (30, 45 and 60 cm). The ten cultivars were evaluate in clay soil and surface 

irrigation. The ten cultivars were evaluated transplanting R.B.S. and B.V.L. cvs. at 45 cm gave the 

tallest plants. Transplanting A.G. and K.R. cvs. at 60 cm increased number of branches and number of 

leaves/ plant without significant differences between each other the case of number of branches/ plant 

in both seasons. Transplanting K.R. and B.O. cvs. at 60 cm increased leaf area and dry weight of 

leaves, respectively. However, transplanting R.B.S. cv. at 60 cm increased both chlorophyll a, b and 

total chlorophyll (a+b) in leaf tissues, While the interaction between transplanting K.R. cv. on spacing 

at 30 cm gave the lowest concentration of chlorophyll a, b, total (a+b) and carotenoids in leaf tissues 

of eggplant in 2018 season. With respect yield and its components, planting P.T. cv. at 60 cm and 

B.O. cv. at 45 increased number of fruits/plant, yield/plant, respectively. While planting As. cv. at 30 

cm increased average fruit weight and total yield /fad. In the 2
nd

 season, planting K.R. cv. at 60 cm, 

B.O. cv. at 45 cm, B.O. cv. at 60 cm and B.O. cv. at 30 cm increased number of fruits/ plant, average 

fruit weight, yield/ plant and total yield/ fad., respectively. 

Key words: Eggplant (Solanum melongena L.), cvs, intra row plant spacings. 

INTRODUCTION 

Solanum melongena L. (2n=24), commonly 

known as aubergine or eggplant, is an 

economically important vegetable crop of 

tropical and temperate parts of the world. It is a 

good source of vitamins and minerals (particularly 

iron). It has been used in traditional medicines 

for example, tissue extracts have been used for 

treatment of asthma, bronchitis, cholera and 

dysuria's; fruits are beneficial in lowering blood 

cholesterol (Kashyap et al., 2003). 

Plant spacing for various cultivars is a major 

problem faced by farmers in their production 

under different soil textures. The use of appro  
priate spacing in crop production is very 

important and good because it reduces competition 

between plants and weeds. When adequate spacing 

is done in plant production, crop growth and yield 

increases.  

Competition for water and nutrients in dense 

plant stands might be responsible for the decrease in 

plant growth and yield. One of the most important 

factors in flourishing plant productivity is correct 

spacing, because it allows plant to develop their 

full potential above and underneath the ground. 

Adequate space ensures less competition for 

sunlight, water and fertilizer as well as prevents 

the spread of pests and diseases from one plant 

to another. 

There are many cultivars of eggplant that are 

grown commercially in Egypt. These cultivars 
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have wide range of variability in their needs for 

appropriate planting distances, depending on the 

nature of the growth of each cultivar and its 

general characteristics. Therefore, determining 

the appropriate cultivation distance for each 

cultivar leads to achieving the appropriate 

productivity and the desired quality. Some 

authors studied the effect of plant spacing on 

growth. leaf pigments and productivity of 

eggplant such as: (Sultana, 2006; Baloch et al., 

2012; Abu and Odo, 2017), leaf pigments 

(Aminifard et al., 2012; Rasheed and Shareef, 

2019), and productivity (Silva and Silva, 2005; 

Kogbe, 2006; Ikissan, 2007; Degri, 2014; 

Kaur et al., 2017; Hassan et al., 2018; Liaqat 

et al., 2019). 

There were significant differences among 
cultivars and genotypes regarding plant growth 
(Hussein et al., 2010; Zakari et al., 2017; 

Al-Zubaidi, 2018; Iwuagwu et al., 2019) 
photosynthetic pigments (Zakari et al., 2017; 
Rasheed and Shareef, 2019) yield (Msogoya et 

al., 2014; Nandwani et al., 2015; Arguedas and 

Monge, 2017; Hassan et al., 2018; Parmar et 
al. (2018).  

The main objective of this work as study the 
general performance of ten cultivars of eggplant 
under different three intra-row plant spacing to 
determine the best eggplant cultivar and an 
optimum intra- row plant spacings which 
achievement high growth and best productivity 
under clay soil conditions and surface irrigation 
conditions.  

MATERIALS AND METHODS 

The present work was carried out at 

Vegetable Private Farm at Bani Amer Village, 

Zagazig Distract, Sharkia Governorate during 

the two summer seasons of 2017 and 2018, to 

study the performance of some eggplant genotypes, 

i.e., Little Fingers (L.F.), Ping Tung (P.T.), 

Antigua (An.), Aswad (As.), Japanese White 

Egg (J.W.E.), Apple Green (A.G.), Rotonda 

Bianca Stumata di Rosa ( R.B.S.), Korean Red 

(K.R.), Black Oblong (B.O.) and Black Very 

Long (B.V.L.) and evaluate them under different 

plant spacings, (30, 45 and 60 cm) on growth, 

yield and its components and fruit quality under 

clay soil. The cultivars were varied for general 

characteristics as shown in Table 1. 

The experimental units consisted of 30 

treatments (three plant spacings and ten 

cultivars). The experimental layout was split-

plot in randomized complete blocks design with 

three replicates. Plant spacing's were randomly 

arranged in the main plots and genotypes were 

randomly distributed in the sub plots. 

Seeds of all eggplant cultivars were sown in 

speedling trays (209 sells) under plastic house as 

a nursery in 1
st
 Feb. in both of the two seasons 

2017 and 2018. The transplanting at different 

spacing's on one side of the ridge in 10
th
 March 

in both seasons. All experimental units' area was 

7.2 m
2
 and it contained three ridges with 3 m 

long and 80 cm wide. The entries in each 

experimental unit consisted of 30 plants, planted 

at a spacing of 30 x 80 cm ; 20 plants, planted at 

a spacing of 45 x 80 cm ; 15 plants, planted at a 

spacing of 60 x 80 cm. The cultural practices; 

i.e., irrigation, fertilization and the pest and 

weed control were applied as recommended for 

eggplant. 

Data Recorded 

Plant growth characters: 

A random sample of four plants from each 

experimental unit was randomly taken at the end 

of growing seasons to determine plant height, 

number of branches/plant as well as dry weight 

of leaves/plant (g)., Whereas, number of leaves 

and leaf area/plant were determined at flowering 

stage in both seasons.  

Photosynthetic pigments 

Ten discs samples from the fourth upper leaf 

of the plant tip from every experimental unit 

were randomly taken at flowering stage in the 

2
nd

 season, to determine chlorophyll a, b and 

total chlorophylls as well as carotenoids content, 

according to the method described by 

Wettestein (1957). 

Yield traits 

At harvest stage, the mature fruits of eggplant 

for each plot were collected (twice every week). 

Total picked fruits/plot during the whole 

harvesting season were weighed, and counted to 

determine and the total yield per plant and per 

fad. A average fruit weight were calculated as 

total weight of all harvested fruits per plant 

divided by their number. 

http://www.scielo.sa.cr/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=ARGUEDAS-GARCIA,+CRISTINA
http://www.scielo.sa.cr/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=MONGE-PEREZ,+JOSE+ELADIO
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Table1. Variability among the cultivars under study and their sources 

Cultivars Abbriv. Fruit 

Shape 

Fruit 

Colour 

Source 

1 Little Fingers  L.F. Long Purple Black Baker Greek
1 

2 Ping Tung  P.T. Long Purple Rose Baker Greek
1 

3  Antigua  An. Long White Purple 

with Strips 

Baker Greek
1 

4  Black Very Long B.V.L. Long Dark Black E. I. Metwally
2 

5  Aswad As. Like a squat 

teardrop  

Black Purple  Baker Greek
1 

6 Japanese White Egg  J.W.E. Oval Snow White Baker Greek
1 

7  Apple Green  A.G. Oval  Light Green Baker Greek
1 

8 .Rotonda Bianca Stumata di 

Rosa 

R.B.S. Round White - Rose - 

Pink 

Baker Greek
1 

9  Korean Red  K.R. Round Red - Orange Baker Greek
1 

10  Black Oblong  B.O. Oval Black E. I. Metwally
2
 

1: Baker Greek Heiriool Seed Company, 2278 Baker Greek Road Mansfield, MO-65704 

 World Wide Web: RareSeeds.com 

2: Prof. Dr.E. I. Metwally, Fac, Agric,Kafr El-Sheikh Univ. Kafr El-Sheikh Governorate Egypt 
 

 

Statistical Analysis 

Collected data were subjected to proper 

statistical analysis of variance according to 

Snedecor and Cochran (1980) and the differences 

among treatments were compared using 

Duncans’ multiple range test (Duncan, 1958).  

RESULTS AND DISCUSSION  

Plant Growth Characters 

Effect of plant spacing  

Data in Table 2 show that there were 

significant effects of plant spacing (30, 45 and 

60 cm) on plant height, number of branches, 

number of leaves/plant, leaf area and dry weight 

of leaves at the end of growing season in both 

seasons. 

Transplanting of eggplants at 30 cm (narrow 

spacing) gave the tallest plant in both seasons. 

However, transplanting of eggplants at 60 cm 

(wide spacing) increased number of branches/ 

plant, number of leaves/ plant and dry weight of 

leaves. Plant spacing at 45 cm increased leaf 

area/ plant. 

 This increase in plant height in closer 

spacing can be explained from the fact that in 

case of higher population density, penetration of 

light was decreased which might have led to 

increase the endogenous auxins formation and 

enhanced the growth of the buds which due to 

competition tended to grow faster in order to 

outperform the next plant (Maya et al. 1997).  

These results are harmony with those reported 

by Sultana (2006), Baloch et al., (2012) and 

Abu and Odo (2017) on eggplants.  

Response of cultivars to plant spacing 

There were significant differences among 

eggplant cultivars in plant growth at the end of 

growing season (Table 3). Rotonda Bianca di 

Rosa (R.B.S.) and Black very long (B.V.L.) 

cultivars recorded the tallest plants, whereas 

Apple green (A.G.) recorded the shortest plants 

in both seasons. Korean Red (K.R.) cultivar 

gave the highest values of number of branches / 

plant and leaf area/ plant, whereas Black oblong 

(B.O.) cultivar gave the highest values of dry 

weight of leaves / plant in both seasons. 
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Table 2. Effect of plant spacings on plant growth traits at the end of growing season of eggplant 

for plant height and branch No./ plant and at flowering stage for anther traits of 

eggplant during 2017 and 2018 summer seasons 

Treatments At the end of season At flowering stage 

Plant height 

(cm) 

Number of 

branches/ plant 

Number of 

leaves / plant 

Leaf area 

(cm
2
) 

dry weight of 

leaves (g) 

 1
st
 season 

30 cm  83.45 a 5.28 b 76.19 c 45.81 b 69.08 c 

45 cm  81.07 b 5.25 b 90.59 b 47.62 a 79.69 b 

60 cm  79.88 c 6.21 a 109.59 a 42.69 c 92.07 a 

 2
nd

 season 

30 cm  91.96 a 5.81 b 83.93 c 48.21 b 80.01 c 

45 cm  88.95 b 5.82 b 98.28 b 50.01 a 91.80 b 

60 cm  87.80 c 6.64 a 120.03 a 44.24 c 106.77 a 

 

 

Table 3. Effect of cultivars on plant growth tratis at the end of growing season of eggplant for 

plant height and branch No./ plant and at flowering stage for anther traits of eggplant 

during 2017 and 2018 summer seasons 

Cultivars At the end of season  At flowering stage 

Plant 

height 

(cm) 

Number of 

branches/ 

plant 

Number 

of leaves / 

plant 

Leaf 

area 

 (cm
2
) 

Dry 

weight of 

leaves (g) 

 1
st
 season 

Little Fingers (L.F)  82.73 bc 5.77 bc 58.42 i 47.76 c 57.57 h 

Ping Tung (P.T)  78.05 e 5.19 f 84.25 f 42.42 d 86.64 d 

Antigua (An)  84.83 b 5.44 e 97.47 d 37.68 ef 72.28 g 

Aswad (As) 79.55 de 5.41 e 74.11 h 52.55 b 79.90 f 

Japanese White Egg (J.W.E) 74.19 f 5.88 b 120.58 a 42.16 d 93.63 b 

 Apple Green (A.G) 65.16 g 5.75 c 101.94 c 38.72 e 71.20 g 

Rotonda Bianca Stumata di Rosa (R.B.S) 91.44 a 5.16 f 79.58 g 47.51 c 70.08 g 

Korean Red (K.R)  84.97 b 6.30 a 95.38 d 60.18 a 84.09 e 

Black Oblong (B.O)  80.88 cd 5.58 d 92.22 e 48.33 c 96.62 a 

Black Very Long (B.V.L) 92.86 a 5.33 e 117.28 b 36.46 f 90.81 c 

 2
nd

 season 

Little Fingers (L.F)  91.75 b 6.27 bc 64.25 i 50.98 c 66.67 h 

Ping Tung (P.T)  85.75 c 5.69 d 92.53 f 44.66 d 101.31 d 

Antigua (An)  93.17 b 5.97 bcd 106.25 d 38.55 e 83.40 g 

Aswad (As) 87.33 c 5.88 cd 81.44 h 54.97 b 92.47 f 

Japanese White Egg (J.W.E) 81.56 d 6.38 ab 132.42 a 43.27 d 108.67 b 

 Apple Green (A.G) 71.67 e 6.08 bcd 111.19 c 39.65 e 81.61 g 

Rotonda Bianca Stumata di Rosa (R.B.S) 100.69 a 5.86 cd 87.44 g 50.00 c 81.33 g 

Korean Red (K.R)  93.39 b 6.75 a 104.86 d 63.53 a 97.22 e 

Black Oblong (B.O)  88.44 c 6.05 bcd 101.44 e 50.88 c 111.95 a 

Black Very Long (B.V.L) 101.97 a 5.97 bcd 125.64 b 38.38 e 103.97 c 

 

 



 

 

 
                                                         Zagazig J. Agric. Res., Vol. 48 No. (6) 2021                              1361 

 

The differences among the tested cultivars 

and genotypes in growth characters could be due 

to the genetic factors. These results agree with 

the findings of Hussein et al. (2010), Zakari et 

al. (2017), Al-Zubaidi (2018) and Iwuagwu et 

al. (2019) all on eggplants. 

Effect of interaction  

 The interaction between plant spacing and 

cultivars had significant effect on plant growth 

of eggplant at the end of growing seasons 

(Tables 4 and 5) 

Transplanting R.B.S. and B.V.L. cultivars at 

45 cm gave the tallest plants. Transplanting 

(A.G.) cultivar at 60 cm increased number of 

branches and number of leaves/plant with no 

significant differences with K.R. cultivar at 60 

cm with respect to number of branches/ plant in 

both seasons. Transplanting K.R. and B.O. 

cultivars at 60 cm increased leaf area and dry 

weight of leaves, respectively. 

These results coincide with those reported by 

Hassan et al. (2018). They showed that the 

interaction between transplanting Wizo cultivar 

on spacing at 50 cm recorded the tallest plant 

and highest value of number of leaves / plant, 

while black beauty cultivar at the same spacing 

gave the highest of number of branches/ plant. 

Also, Iwuagwu et al. (2019) indicated that the 

interaction between eggplant cultivars and plant 

spacing had significant effect on leaf area/ plant 

at three and six weeks after transplanting, 

however transplanting white garden eggplant 

cultivar at 60cm x 40cm gave the best results, 

while the interaction between transplanting 

green garden egg plant cultivar at the same 

spacing gave the highest root length than other 

interaction treatments. Rasheed and Shareef 

(2019) showed that plant spacing at level (60 

cm) and Kyme cultivar significantly improved 

leaf area/ plant than other interaction treatments. 

Photosynthetic Pigments  

Effect of plant spacing  

The concentration of chlorophyll a, b, total 

(a+b) and carotenoides in leaf tissues were 

increased with increasing plant spacing at 60 cm 

(wide spacing) followed by plant spacing at 45 

cm, while plant spacing at 30 cm recorded the 

lowest concentration of all leaf pigments of 

eggplant in 2018 summer season (Table 6). 

The stimulative effect of low plant density 

(wide spacing) on leaf pigments may be due to 

the more exposing to solar radiation, that is 

necessary for photosynthetic activity and 

photosynthetic apparatus. The reduction of leaf 

chlorophyll content due to high plant density 

(narrow spacing) could be explained partially by 

the effects of shading of the lower canopy, 

causing poor canopy interception of the 

photosynthetically active radiation (Brahim et 

al., 1998). 

Theses results are harmony with those 

reported by Aminifard et al. (2012) and 

Rasheed and Shareef (2019) on eggplant. 

Response of cultivars to plant spacing 

There were significant effect among eggplant 

cultivars in chlorophyll a, b, total (a+b) and 

carotenoides in leaf tissues (Table 6). R.B.S. 

cultivar gave the highest concentration of 

chlorophyll a, b and total (a+b) in leaf tissues, 

whereas Ping Tung (P.T.) cultivar gave the 

highest concentration of carotenoides in leaf 

tissues. 

The obtained results are in conformity with 

those reported by Zakari et al. (2017) and 

Rasheed and Shareef (2019). They found that 

there were significant differences between 

hybrids cultivars regarding chlorophyll a, b and 

total chlorophyll of eggplants. 

Effect of the interaction  

Transplanting R.B.S. cultivar at 60 cm 

increased chlorophyll a, b and total (a+b) in leaf 

tissues, whereas planting P.T cultivar at 30 cm 

increased the concentration of carotenoides in 

leaf tissues (Table 7). While the interaction 

between transplanting KR cultivar on spacing at 

30 cm gave the lowest concentration of 

chlorophyll a, b, total (a+b) and carotenoides in 

leaf tissues of eggplant in 2018 season. 

The obtained results are in accordance with 

those reported by Rasheed and Shareef (2019). 

They showed that the interaction between Kyme 

cultivar and planting on 60 cm gave the highest 

concentration chlorophyll content in leave than 

other interaction treatments. 

http://scialert.net/fulltext/?doi=ajps.2010.276.280&org=11#526570_ja
http://scialert.net/fulltext/?doi=ajps.2010.276.280&org=11#526570_ja
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Table 4. Effect of the interaction treatments between plant spacing and cultivars on plant 

growth characters at the end of growing season of eggplant for plant height and 

branch No./ plant and at flowering stage for anther traits of eggplant during 2017 

summer season 

Treatments  At the end of season  At flowering stage 

Plant 

height 

 (cm) 

Number of 

branches/ 

plant 

Number 

of leaves 

/ plant 

Leaf  

area  

(cm
2
) 

Dry 

weight of 

leaves (g) Spacing  CVS 

30 cm Little Fingers (L.F)  86.75 ef 5.75 f 55.33 p 47.99 f 61.88 l 

 Ping Tung (P.T)  79.75 hij 5.16 hi 65.83 n 39.19 klm 67.99 k 

 Antigua (An)  88.66 de 5.16 hi 84.17 jk 37.43 mno 59.89 lm 

 Aswad (As) 80.83 ghi 5.50 g 68.58 n 51.71 e 76.61 ij 

 Japanese White Egg (J.W.E) 78.83 hij 6.08 de 116.17 d 53.39 cde 109.88 b 

  Apple Green (A.G) 62.00 n 4.50 k 68.25 n 32.04 q 46.28 o 

 Rotonda Bianca Stumata di Rosa (R.B.S) 92.33 bcd 4.25 l 65.42 n 44.09 hij 48.53 no 

 Korean Red (K.R)  93.00 abc 5.83 f 85.33 j 60.66 b 77.18 ij 

 Black Oblong (B.O)  80.50 ghi 5.08 i 80.00 l 52.25 de 85.32 fg 

 Black Very Long (B.V.L) 91.91 bcd 5.50 g 72.83 m 39.34 klm 57.27 m 

45 cm  Little Fingers (L.F)  84.25 fg 6.25 d 59.75 o 47.92 f 58.94 lm 

 Ping Tung (P.T)  78.08 hij 4.58 k 80.83 kl 43.92 hij 88.99 e 

 Antigua (An)  79.41 hij 4.50 k 96.50 h 41.53 jkl 74.66 j 

 Aswad (As) 77.66 ij 4.83 j 67.00 n 60.99 b 79.04 hi 

 Japanese White Egg (J.W.E) 72.75 kl 5.50 g 118.33 d 38.57 lmn 87.89 ef 

  Apple Green (A.G) 64.83 mn 5.50 g 90.17 i 46.24 fgh 69.71 k 

 Rotonda Bianca Stumata di Rosa (R.B.S) 94.33 ab 5.33 gh 73.58 m 56.44 c 79.21 hi 

 Korean Red (K.R)  82.16 gh 6.08 de 97.42 h 54.97 cd 69.58 k 

 Black Oblong (B.O)  80.25 g-j 5.41 g 77.83 l 51.53 e 85.10 fg 

 Black Very Long (B.V.L) 97.00 a 4.58 k 144.50 a 34.13 pq 103.85 c 

60 cm  Little Fingers (L.F)  77.21 ij 5.33 gh 60.17 o 47.37 fg 51.89 n 

 Ping Tung (P.T)  76.33 jk 5.83 f 106.08 f 44.15 g-j 102.96 c 

 Antigua (An)  86.41 ef 6.66 c 111.75 e 34.07 pq 82.30 gh 

 Aswad (As) 80.16 g-j 5.91 ef 86.75 ij 44.95 f-i 84.05 g 

 Japanese White Egg (J.W.E) 71.00 l 6.08 de 127.25 c 34.51 opq 83.15 g 

  Apple Green (A.G) 68.66 lm 7.25 a 147.42 a 37.87 mn 97.61 d 

 Rotonda Bianca Stumata di Rosa (R.B.S) 87.66 ef 5.91 ef 99.75 gh 42.01 ijk 82.52 gh 

 Korean Red (K.R)  79.75 hij 7.00 b 103.40 fg 64.90 a 105.52 c 

 Black Oblong (B.O)  81.91 gh 6.25 d 118.83 d 41.21 jkl 119.46 a 

 Black Very Long (B.V.L) 89.66 cde 5.91 ef 134.50 b 35.91 nop 111.33 b 
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Table 5. Effect of the interaction treatments between plant spacing and cultivars on plant 

growth characters at the end of growing season of eggplant for plant height and 

branch No./ plant and at flowering stage for anther traits of eggplant during 2018 

summer season 

Treatments   At the end of season  At flowering stage 

Plant 

height  

(cm) 

Number of 

branches/ 

plant 

Number 

of leaves / 

plant 

Leaf 

area 

(cm
2
) 

Dry 

weight of 

leaves (g) Spacing  CVS 

30 cm Little Fingers (L.F)  97.75 c-f 6.25 c-f 60.92 o 53.67 fg 71.72 o 

 Ping Tung (P.T)  87.67 jkl 5.66 e-i 72.33 m 41.26 jk 78.68 n 

 Antigua (An)  97.42 def 5.75 e-i 92.58 j 36.07 mn 69.37 op 

 Aswad (As) 88.50 ijk 5.91 d-g 75.33 m 54.44 ef 88.60 kl 

 Japanese White Egg (J.W.E) 86.75 jkl 6.41 b-e 127.75 d 56.21 def 127.28 b 

  Apple Green (A.G) 68.25 p 5.00 i 75.75 m 33.74 mn 54.10 r 

 Rotonda Bianca Stumata di Rosa (R.B.S) 101.50 bcd 5.33 ghi 72.00 m 46.41 hi 56.28 qr 

 Korean Red (K.R)  102.25 abc 6.33 cde 93.83 j 63.86 b 88.95 k 

 Black Oblong (B.O)  88.50 ijk 5.50 f-i 88.00 k 55.01 ef 98.85 gh 

 Black Very Long (B.V.L) 101.08 b-e 6.00 c-g 80.83 l 41.41 jk 66.29 p 

45 cm  Little Fingers (L.F)  92.50 ghi 6.75 abc 65.67 n 49.74 gh 68.18 op 

 Ping Tung (P.T)  85.75 jkl 5.08 hi 88.75 k 46.24 hi 103.30 f 

 Antigua (An)  87.33 jkl 5.00 i 103.42 h 43.73 ij 84.28 lm 

 Aswad (As) 85.42 kl 5.33 ghi 73.67 m 63.15 bc 91.55 jk 

 Japanese White Egg (J.W.E) 79.92 mn 6.00 c-g 129.92 d 40.61 jkl 101.30 fg 

  Apple Green (A.G) 71.33 op 6.00 c-g 99.08 i 48.68 h 80.71 mn 

 Rotonda Bianca Stumata di Rosa (R.B.S) 103.75 ab 5.83 d-h 80.83 l 59.41 cd 92.30 ijk 

 Korean Red (K.R)  90.25 hij 6.58 a-d 107.08gh 58.39 de 80.53 mn 

 Black Oblong (B.O)  86.75 jkl 5.91 d-g 85.67 k 54.25 ef 98.65 gh 

 Black Very Long (B.V.L) 106.50 a 5.75 e-i 148.67 b 35.93 mn 117.21 d 

60 cm  Little Fingers (L.F)  85.00 kl 5.83 d-h 66.17 n 49.51 gh 60.09 q 

 Ping Tung (P.T)  83.83 lm 6.33 cde 116.50 f 46.48 hi 121.95 c 

 Antigua (An)  94.75 fgh 7.16 ab 122.75 e 35.87 mn 96.55 hi 

 Aswad (As) 88.08 i-l 6.41 b-e 95.33 j 47.32 hi 97.26 gh 

 Japanese White Egg (J.W.E) 78.00 n 6.75 abc 139.58 c 33.00 n 97.43 gh 

  Apple Green (A.G) 75.42 no 7.25 a 158.75 a 36.54 lmn 110.02 e 

 Rotonda Bianca Stumata di Rosa (R.B.S) 96.83 efg 6.41 b-e 109.50 g 44.16 ij 95.42 hij 

 Korean Red (K.R)  87.67 jkl 7.33 a 113.67 f 68.33 a 122.19 c 

 Black Oblong (B.O)  90.08 hij 6.75 abc 130.67 d 43.38 ij 138.36 a 

 Black Very Long (B.V.L) 98.33 c-f 6.16 c-f 147.42 b 37.80 klm 128.42 b 
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Table 6. Effect of plant spacing and cultivars on leaf pigments (mg/g DW) at flowering stage of 

eggplant during 2018 summer seasons  

Treatments  Chlorophyll  

a  

Chlorophyll 

 b  

Total 

chlorophyll 

(a+b) 

 Carotenoides  

 Effect of plant spacing  

30 cm  2.928 b 1.435 b 4.364 b 1.156 b 

45 cm  2.928 b 1.408 b 4.337 b 1.115 c 

60 cm  3.197 a 1.497 a 4.695 a 1.244 a 

 Effect of cultivars 

Little Fingers (L.F)  2.553 f 1.288 f 3.841 f 1.011 g 

Ping Tung (P.T)  3.720 b 1.711 b 5.431 b 1.585 a 

Antigua (An)  2.279 g 1.140 g 3.419 g 0.975 h 

Aswad (As) 2.867 e 1.396 e 4.263 e 1.074 f 

Japanese White Egg (J.W.E) 3.221 c 1.499 d 4.720 c 1.289 c 

 Apple Green (A.G) 3.151 cd 1.557 c 4.708 cd 1.136 e 

Rotonda Bianca Stumata di Rosa (R.B.S) 4.005 a 1.782 a 5.788 a 1.507 b 

Korean Red (K.R)  2.128 h 1.092 g 3.221 h 0.800 i 

Black Oblong (B.O)  3.182 cd 1.505 d 4.687 cd 1.258 d 

Black Very Long (B.V.L) 3.075 d 1.500 d 4.575 d 1.080 f 
 

Table 7. Effect of the interaction treatments between spacing and cultivars on leaf pigments (mg/ 

g DW) at flowering stage of eggplant during 2018 summer seasons 

Treatments  Chlorophyll 

a  

Chlorophyll  

b  

Total 

chlorophyll 

(a+b) 

 Carotenoides  

Spacing  CVS 

30 cm Little Fingers (L.F)  2.808 lmn 1.288 f 4.212 ij 1.043 n 

 Ping Tung (P.T)  3.850 b 1.711 b 5.596 b 1.809 a 

 Antigua (An)  2.341 p 1.140 g 3.512 l 1.021 o 

 Aswad (As) 2.952 jkl 1.396 e 4.394 hi 1.143 hi 

 Japanese White Egg (J.W.E) 2.962 jkl 1.499 d 4.410 hi 1.155 h 

  Apple Green (A.G) 3.344 efg 1.557 c 4.996 e 1.120 j 

 Rotonda Bianca Stumata di Rosa (R.B.S) 3.520 de 1.782 a 5.253 d 1.454 e 

 Korean Red (K.R)  1.928 r 1.092 g 2.952 n 0.649 t 

 Black Oblong (B.O)  2.674 no 1.505 d 4.002 jk 1.116 jk 

 Black Very Long (B.V.L) 2.906 klm 1.500 d 4.313 hi 1.050 n 

45 cm  Little Fingers (L.F)  2.256 pq 1.288 f 3.417 lm 0.949 q 

 Ping Tung (P.T)  3.666 bcd 1.711 b 5.400 bcd 1.209 g 

 Antigua (An)  2.133 q 1.140 g 3.210 m 0.990 p 

 Aswad (As) 2.706 mno 1.396 e 4.040 jk 1.010 o 

 Japanese White Egg (J.W.E) 3.410 ef 1.499 d 4.882 ef 1.448 e 

  Apple Green (A.G) 2.896 klm 1.557 c 4.310 hi 1.074 m 

 Rotonda Bianca Stumata di Rosa (R.B.S) 3.752 bc 1.782 a 5.494 bc 1.527 d 

 Korean Red (K.R)  2.240 pq 1.092 g 3.360 lm 0.706 s 

 Black Oblong (B.O)  3.048 ijk 1.505 d 4.525 gh 1.140 i 

 Black Very Long (B.V.L) 3.178 ghi 1.500 d 4.734 fg 1.103 k 

60 cm  Little Fingers (L.F)  2.597 o 1.288 f 3.896 k 1.043 n 

 Ping Tung (P.T)  3.642 cd 1.711 b 5.297 cd 1.739 b 

 Antigua (An)  2.362 p 1.140 g 3.537 l 0.914 r 

 Aswad (As) 2.944 kl 1.396 e 4.356 hi 1.071 m 

 Japanese White Egg (J.W.E) 3.290 fgh 1.499 d 4.869 ef 1.266 f 

  Apple Green (A.G) 3.213 fghi 1.557 c 4.820 ef 1.214 g 

 Rotonda Bianca Stumata di Rosa (R.B.S) 4.744 a 1.782 a 6.616 a 1.541 c 

 Korean Red (K.R)  2.218 pq 1.092 g 3.351 lm 1.045 n 

 Black Oblong (B.O)  3.824 bc 1.505 d 5.536 b 1.518 d 

 Black Very Long (B.V.L) 3.141 hij 1.500 d 4.678 fg 1.089 l 
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Yield and its Components  

Effect of plant spacing  

Plant spacing had significant effect on number 

of fruits/plant, yield/plant and total yield /fad. in 

both seasons and average fruit weight in the 2
nd

 

season (Table 8). Number of fruits/ plant and 

yield/plant increased with increasing plant 

spacing at 60 cm, whereas total yield/fad. 

increased with decreasing plant spacing at 30 cm 

in both seasons. 

Dense spacing designs may increase 

competition for water and fertilizers, which 

results in inadequate vegetative growth and low 

yields (Knavel, 1988). At low plant density, 

greater nutrients uptake and improved light 

environment and water at lower plant 

population, hence the competition was low 

which would increase branching, flowers and 

fruit yield/ plant.  

Also, reduced number of fruits under wider 
spacing undergone less inter or intra plant 
competition which caused an increased number 
of fruits per plant. Plants tended to have higher 
photosynthetic potential as in-row spacing 
increased due to excess light source for 
photosynthesis within the canopy. This could 
however only improved the individual 
performance but could not compensate for the 
low leaf area per unit area of land as a result of 
the sparse population density (Mishriky and 
Alphonse 1994). 

The obtained results are in conformity with 

those reported by Silva and Silva (2005), Kogbe 

(2006), Ikissan (2007), Degri (2014), Kaur et 

al., (2017), Hassan et al. (2018) and Liaqat et 

al. (2019) all on eggplants.  

Response of cultivars to plant spacing 

There were significant differences among 
eggplant cultivars in number of fruits/plant, 
average fruit weight, yield / plant and total yield 
/fad. in both seasons (Table 9). 

Black Oblong cultivar recorded maximum 
value of average fruit weight in the 2

nd
 season 

and yield/plant and total yield/fad., in both 
seasons. As for number of fruits/plant P.T and 
K.R cultivars increased number of fruits/ plant in 
the 1

st
 and 2

nd
 seasons, respectively. Aswad 

cultivar gave the maximum average fruit weight 
in the 2

nd
 season. 

Significant differences between cultivars and 

genotypes regarding yield and its components of 

eggplants were reported by many others such as. 

Msogoya et al. (2014), Nandwani et al. (2015), 

Arguedas and Monge (2017), Hassan et al. 

(2018) and Parmar et al. (2018) 

Effect of the interaction  

The interaction between plant spacing and 

cultivars had significant effect on number of 

fruits/plant, average fruit weight, yield/plant and 

total yield/fad. In both seasons (Tables 10 and 

11). In the 1
st
 season, planting P.T. at 60 cm and 

B.O. cultivar at 45 increased number of fruits/ 

plant, yield/plant respectively, while planting As. 

cultivar at 30 cm increased average fruit weight 

and total yield/fad. In the 2
nd

 season, planting 

K.R. at 60 cm, B.O. cultivar at 45 cm, B.O. cultivar 

at 60 cm and B.O. cultivar at 30 cm increased 

number of fruits/plant, average fruit weight, 

yield/plant and total yield/ fad., respectively. 

These results are harmony with those 

reported with Paturde et al. (2002) conducted 

an experiment for the performance of Arka 

mahima (Tetraploid) against Arka sanjeevini 

(Diploid) varieties of wild brinjal under different 

plant spacing 60 x 30 or 30 x 30 cm. Arka 

sanjeevini recorded significantly more dry berry 

yield than Arka mahima. Also, Arguedas  and 

Monge  (2017) showed that the interaction between 

genotype JMX-1099 at a planting density of 

1.30 plants/m
2
 gave the highest marketable yield 

was (18.90 fruits/m
2
 and 6.21 kg/m

2
) than other 

interaction treatments of eggplant. However, 

Hassan et al. (2018) found that the interaction 

between Wizo cultivar and plant spacing at 50 

cm gave the best results for increasing number 

of fruits/plant, average fruit weight, fruit length, 

while black beauty cultivar and the same 

spacing gave the maximum fruit diameter. In 

addition, Rasheed and Shareef (2019) showed 

that the interaction between Kyme cultivar and 

plant spacing at 60 cm had significantly 

enhanced average fruit weight, plant yield 

(Kg.plant
-1

) and total yield (ton.ha
-1

). 

From the forgoing results, it could be 

concluded that, planting B.O. cultivar at 45, 60 

and 30 cm increased average fruit weight, yield / 

plant and total yield/fad., respectively. 

http://www.scielo.sa.cr/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=ARGUEDAS-GARCIA,+CRISTINA
http://www.scielo.sa.cr/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=MONGE-PEREZ,+JOSE+ELADIO
http://www.scielo.sa.cr/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=ARGUEDAS-GARCIA,+CRISTINA
http://www.scielo.sa.cr/cgi-bin/wxis.exe/iah/?IsisScript=iah/iah.xis&base=article%5Edlibrary&format=iso.pft&lang=i&nextAction=lnk&indexSearch=AU&exprSearch=MONGE-PEREZ,+JOSE+ELADIO
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Table 8. Effect of plant spacing on yield and its components of eggplant during 2017 and 2018 

summer seasons  

Treatments   Number of fruits/ 

plant  

Average fruit weight 

(g)  

 Yield / 

plant (g)  

 Yield /fad. 

(ton)  

 2017 season  

30 cm  13.52 c 142.87 a 1558.6 c 27.276 a 

45 cm  18.76 b 141.33 a 2043.8 b 26.824 b 

60 cm  20.98 a 141.39 a 2282.1 a 19.969 c 

 2018 season 

30 cm  14.13 c 133.47 a 1487.8 c 26.036 a 

45 cm  15.71 b 133.19 a 1645.6 b 21.599 b 

60 cm  21.09 a 129.08 b 2209.8 a 19.336 c 

 

 

Table 9. Effect of cultivars on yield and its components of eggplant during 2017 and 2018 summer 

seasons  

Treatments   Number of 

fruits/ plant  

Average fruit 

weight (g)  

 Yield / plant 

(g)  

 Yield /fad. 

(ton)  

 2017 season  

Little Fingers (L.F)  19.08 f 63.08 g 1200.8 f 15.214 gh 

Ping Tung (P.T)  26.52 a 72.15 f 1919.8 d 23.667 e 

Antigua (An)  20.14 e 77.83 e 1572.8 e 19.082 f 

Aswad (As) 7.93 i 332.08 a 2632.1 b 35.350 b 

Japanese White Egg (J.W.E) 22.91 c 105.71 d 2426.7 c 29.696 d 

 Apple Green (A.G) 24.30 b 106.90 d 2592.4 b 31.475 c 

Rotonda Bianca Stumata di Rosa (R.B.S) 7.14 j 268.57 b 1919.7 d 24.072 e 

Korean Red (K.R)  21.52 d 55.39 h 1194.1 f 14.892 h 

Black Oblong (B.O)  11.22 h 263.68 c 2943.2 a 37.802 a 

Black Very Long (B.V.L) 16.80 g 73.26 f 1213.5 f 15.646 g 

 2018 season 

Little Fingers (L.F)  20.84 b 56.51 h 1487.8 c 14.618 i 

Ping Tung (P.T)  15.10 f 63.99 g 1645.6 b 12.040 j 

Antigua (An)  18.78 c 71.65 f 2209.8 a 16.769 h 

Aswad (As) 8.30 i 265.30 b 1487.8 c 26.975 c 

Japanese White Egg (J.W.E) 19.35 c 107.31 d 1645.6 b 25.886 d 

 Apple Green (A.G) 17.41 d 107.26 d 2209.8 a 23.099 e 

Rotonda Bianca Stumata di Rosa (R.B.S) 9.70 h 238.91 c 1487.8 c 28.989 b 

Korean Red (K.R)  32.98 a 48.72 i 1645.6 b 20.641 f 

Black Oblong (B.O)  10.62 g 276.87 a 2209.8 a 36.445 a 

Black Very Long (B.V.L) 16.69 e 82.60 e 1487.8 c 17.775 g 
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Table 10. Effect of the interaction treatment between plant spacing and cultivars on yield and its 

components of eggplant during 2017 summer seasons 

Treatments   Number 

of fruits/ 

plant  

Average 

fruit weight 

(g)  

 Yield / 

plant  

(g)  

Total 

yield  

(ton/fad.) 
Spacing  CVS 

30 cm Little Fingers (L.F)  18.33 g 57.29 no 1049.8 lm 18.371 n 

 Ping Tung (P.T)  20.58 f 70.25 jkl 1444.8 j 25.285 j 

 Antigua (An)  12.54 k 75.59 ij 946.9 no 16.570 o 

 Aswad (As) 8.28 no 359.57 a 2976.9 c 52.096 a 

 Japanese White Egg (J.W.E) 15.67 i 103.35 g 1618.2 i 28.318 h 

  Apple Green (A.G) 17.49 gh 104.80 fg 1834.7 h 32.107 ef 

 Rotonda Bianca Stumata di Rosa (R.B.S) 6.53 p 249.41 e 1623.7 i 28.414 h 

 Korean Red (K.R)  17.03 h 53.20 op 906.7 op 15.867 o 

 Black Oblong (B.O)  8.58 no 273.74 c 2349.5 f 41.116 c 

 Black Very Long (B.V.L) 10.25 m 81.52 hi 835.2 p 14.617 p 

45 cm  Little Fingers (L.F)  16.45 hi 68.61 klm 1128.4 l 14.810 p 

 Ping Tung (P.T)  25.40 c 71.76 jkl 1820.3 h 23.891 k 

 Antigua (An)  23.30 e 75.81 hij 1754.5 h 23.027 kl 

 Aswad (As) 7.86 no 318.33 b 2493.2 de 32.723 de 

 Japanese White Egg (J.W.E) 24.48 cd 105.48 fg 2566.8 d 33.688 d 

  Apple Green (A.G) 21.26 f 110.96 f 2359.5 f 30.968 g 

 Rotonda Bianca Stumata di Rosa (R.B.S) 6.23 p 279.98 c 1740.9 h 22.849 l 

 Korean Red (K.R)  24.37 d 50.71 p 1233.6 k 16.192 o 

 Black Oblong (B.O)  13.76 j 259.13 d 3563.4 a 46.769 b 

 Black Very Long (B.V.L) 24.50 cd 72.53 jk 1777.1 h 23.324 kl 

60 cm  Little Fingers (L.F)  22.48 e 63.35 mn 1424.2 j 12.462 q 

 Ping Tung (P.T)  33.58 a 74.42 jk 2494.4 de 21.826 m 

 Antigua (An)  24.58 cd 82.09 h 2017.1 g 17.649 n 

 Aswad (As) 7.66 o 318.35 b 2426.3 ef 21.231 m 

 Japanese White Egg (J.W.E) 28.58 b 108.31 fg 3095.0 b 27.081 i 

  Apple Green (A.G) 34.16 a 104.92 fg 3583.0 a 31.351 fg 

 Rotonda Bianca Stumata di Rosa (R.B.S) 8.66 n 276.33 c 2394.5 f 20.952 m 

 Korean Red (K.R)  23.16 e 62.25 mn 1441.9 j 12.617 q 

 Black Oblong (B.O)  11.33 l 258.18 d 2916.7 c 25.521 j 

 Black Very Long (B.V.L) 15.66 i 65.73 lm 1028.2 mn 8.997 r 
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Table 11. Effect of the interaction treatments between plant spacing and cultivars on yield and 

its components of eggplant during 2018 summer seasons 

Treatments   Number 

of fruits/ 

plant  

Average 

fruit 

weight (g)  

 Yield/ 

plant 

(g)  

 Total 

yield 

(ton/fad.)  
Spacing  CVS 

30 Little Fingers (L.F)  18.62 f 56.11 l 1044.5 l 18.279 k 

 Ping Tung (P.T)  11.20 l 55.00 l 616.8 n 11.128 p 

 Antigua (An)  15.85 hi 73.83 ij 1168.2 k 20.110 j 

 Aswad (As) 6.87 n 282.91 ab 1930.7 f 33.787 bc 

 Japanese White Egg (J.W.E) 14.87 ij 106.41 f 1579.4 h 27.639 ef 

  Apple Green (A.G) 13.33 k 107.79 f 1436.6 i 25.141 g 

 Rotonda Bianca Stumata di Rosa (R.B.S) 7.50 n 249.89 d 1872.4 f 32.768 c 

 Korean Red (K.R)  28.45 c 53.78 l 1528.1 hi 26.741 f 

 Black Oblong (B.O)  9.04 m 264.31 c 2379.5 d 41.642 a 

 Black Very Long (B.V.L) 15.62 hi 84.63 g 1321.6 j 23.128 hi 

45 cm  Little Fingers (L.F)  15.33 i 56.63 l 867.6 m 11.387 p 

 Ping Tung (P.T)  15.60 hi 66.90 jk 1043.3 l 13.694 o 

 Antigua (An)  17.08 g 66.17 k 1130.5 kl 14.837 mn 

 Aswad (As) 6.36 n 276.78 b 1755.5 g 23.042 hi 

 Japanese White Egg (J.W.E) 19.94 e 106.79 f 2128.9 e 27.942 e 

  Apple Green (A.G) 16.58 gh 106.52 f 1766.5 g 23.186 h 

 Rotonda Bianca Stumata di Rosa (R.B.S) 9.87 m 234.56 e 2315.7 d 30.393 d 

 Korean Red (K.R)  31.66 b 50.47 l 1597.0 h 20.961 j 

 Black Oblong (B.O)  9.00 m 285.15 a 2566.4 c 33.684 bc 

 Black Very Long (B.V.L) 15.70 hi 81.88 gh 1284.6 j 16.860 l 

60 cm  Little Fingers (L.F)  28.58 c 56.77 l 1621.3 h 14.186 no 

 Ping Tung (P.T)  18.50 f 70.06 ijk 1291.3 j 11.299 p 

 Antigua (An)  23.41 d 74.95 hi 1755.4 g 15.360 m 

 Aswad (As) 11.66 l 236.20 e 2753.8 b 24.096 gh 

 Japanese White Egg (J.W.E) 23.25 d 108.73 f 2522.9 c 22.076 i 

  Apple Green (A.G) 22.33 d 107.48 f 2396.6 d 20.971 j 

 Rotonda Bianca Stumata di Rosa (R.B.S) 11.75 l 232.28 e 2720.5 b 23.804 h 

 Korean Red (K.R)  38.83 a 41.91 m 1625.1 h 14.220 no 

 Black Oblong (B.O)  13.83 jk 281.14 ab 3886.7 a 34.009 b 

 Black Very Long (B.V.L) 18.75 ef 81.29 gh 1524.2 hi 13.336 o 
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 اىـــاف البارنجــض أصنـت بعــاجٍـو وإنتـــــنو ــــىت علــــت الوختلفــــسراعــــافاث الــــر هســــتأثٍ

 هانً السٍذ هحوذ علً - هانً جوال زٌادة - عبذالونعن عاهر جاد - رهضاى ابوالعسمدعاء 

 مصر –السقازيق  جامعة –السراعة  كلية –قسم البساتين 

بنمممة عمممامر  مركمممس السقمممازيق  مةام مممة ال مممرقية   العممممي ممممة مسرعمممة فيمممر فا مممة ممممة قريمممة تمممم اجمممرا   ممم ا

  لدراصممممة صممممللص ع ممممرج ء ممممناي با   مممما   ممممة لي يممممي 0272و0271مصممممر ء نمممما  الملصممممميين الصممممي يين الم  مممماليين 

( جابمممما يس وايمممم  .As(  ءصممممل   .B.V.L بممممرص مممممر  لممممل ن  (.An)  ء  ي مممملا(.P.T)(  بيممممنن تممممل ن .L.Fمين ممممرز  

وبممممرص  (.K.R(  كمممملرين ريممممد  .R.S.B(  روتل ممممدا بيا تمممما صمممم لماتا    روزا  .A.G( ابممممي جممممرين .J.W.Eايممممن  

ة والمممر  بمممال مر  ال ربمممة اليينيممم ممممة صمممم 02و 54  02 مممة مسمممامال بمممين النباتمممال  افمممي ال ممم  تةممم   ر (.B.Oاوبلمممنن  

  وشممممتي صممممم ءعيممممة ءاممممل   باتممممال 54لممممة مسممممامة ع B.V.Lو   R.S.Bء  شممممتي الصممممن ا    وقممممد ءواممممة  الن مممما ن

A.G.  صمممم زا  ممممن عمممد  ا ممممرق وعمممد  ا ورا  لتمممي  بمممال بمممدو  ممممرو  معنليمممة مممم   مممن  02علمممة مسمممامةK.R. 

علممممة  .B.Oو .K.Rصممممم بالنسممممبة لعممممد  ا مممممرق مممممة كممممر الملصمممممين  ء  زراعممممة شمممم رل الصممممن ا   02علممممة مسممممامة 

علمممة  .R.S.Bصمممم ء ل لسيممما ج مسممما ة اللرقمممة والممملز  ال ممماي لمممرورا  علمممة ال ممملالة  زراعمممة الصمممن   02مسمممامة 

اللرقمممة  بينمممما ال  اعمممي بمممين  صمممم ء ل المممة زيممما ج مة مممل  التللروميمممي ء و   والتلمممة ممممن ء   ممممة ء سممم ة 02مسمممامة 

صممممم ءعيممممة ءقممممي تركيممممس مممممن كللروميممممي ء و   والتلممممة مممممن ء   والتاروتينيممممدال مممممة  02علممممة مسممممامة  K.Rشمممم ي 

علممممة  .P.T  بالنسممممبة للمةصممممل  ومتل اتممممة وجممممد ء  زراعممممة الصممممن   0272ء سمممم ة ءورا  البا   مممما  مممممة ملصممممم 

ء ل لسيممما ج عمممد  الكممممار لتمممي  بمممال والمةصمممل  التلمممة لتمممي  صمممم 54علمممة مسمممامة  B.Oصمممم و الصمممن    02مسمممامة 

صمممم ء   لسيممما ج م لصممم  وز  الكممممرج والمةصمممل   02علمممة مسمممامة  .As بمممال علمممة ال ممملالة  بينمممما زراعمممة الصمممن  

ء ل لسيممما ج عمممد الكممممار   صمممم 02علمممة مسمممل ة  K.Rالتلمممة لل مممدا   ممممة ملصمممم النممممل الكممما ة وجمممد ء  زراعمممة الصمممن   

زا ل ممممممن  صمممممم 02علمممممة مسمممممامة  .B.O  صمممممم زا ل ممممممن م لصممممم  وز  الكممممممرج 54سمممممامة علمممممة م .B.Oالصمممممن  

  صم زا ل من المةصل  التلة علة ال لالة   02علة مسامة  .B.Oمةصل  النبال و 

 ـــــــــــــــــــــــــــ
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