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Effect of Nitrogen Fertilization and Plant Density on Production and 

Quality of Okra  Seeds (Abelmoschus esculentus  L  Moench) 
 

 Ibrahim El-Zael  Ibrahim  Adel Ali Ben Soud 

  

Abstract 

 
This study was suggested to investigate the effects of five nitrogen levels; 0,70, 

115, 160, and 205Kg N/ha and four plant spacing (20, 30, 40 and 50 cm) and their all 

possible combinations on seed yield and its quality of Okra (Abelmoschus esculentus 

L.Monech), cultivar Clemson Spinless. 

The obtained results could be summarized as follows:  

1. Fertilizing okra plants with gradual increments of nitrogen level up to 205 

Kg/ha, resulted in progressive and significant increases in seed yield either per 

plant or per hectare, number of matured fruits / plant, average weight of 

matured fruit and weight of seeds / fruit, in the Two studied seasons, as well as 

pod length, shelling percentage in the first and second seasons, respectively. 

However, weight of 100 seeds (seed index), germination percentage and pod 

diameter did not significantly respond to the studied N levels, in both seasons. 

2. The studied four plant densities did not significantly affect weight of 100 

seeds, germination percentage and length of matured fruit, in the two growing 

seasons, number of seeds/fruit in the first season, and pod diameter in the 

second one. Whereas, decreasing the distance from 50 to 20cm, consistently 

and significantly increased total seed yield / ha, but significantly decreased 

number of matured fruits and seed yield / plant, as well as weight and number 

of seeds / fruit.  

3. Sowing at narrow spacing (20 cm) accompanied with nitrogen fertilizer at rate 

of 205 Kg N / ha, significantly increased total seed yield /ha., meanwhile, the 

highest significant increases in the number of matured fruits and seed yield / 

plant were obtained from plants spaced at 40 or 50 cm combined with 160 or 

205 Kg N / ha., in the two studied seasons. On the other hand, the present 

interaction had no significant effect on weight of 100 seeds as well as 

germination and shelling percentages.  

Therefore, it could be generally concluded that, increasing plant density by 

decreasing the spacing between plants (20 cm) combind with N fertilization at 205 Kg / 

ha might be considered as an adequate and economical treatment combination for the 

production of high yields of mature fruits and dry seeds with good quality, under the 

prevailing conditions of Al-Gabal Al-Akhdar   and other similar regions. 

                                           
 Horticulture Department / Faculty of Agriculture / Omar El-Mukhtar  University, P.O. 

Box 919. 
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Revised LSD0005



54

2008

32006

  1 2 3 4 5 6 7 8 9 

1 
 

1.000         

2 0.154* 1.000        

3 0.077 0.935** 1.000       

40.252 0.869** 0.648** 1.000      

5 -0.304* -0.015 -0.003 -0.050 1.000     

6 -0.215 0.466** 0.430** 0.429** -0.056 1.000    

7100 0.362** 0.274* 0.266* 0.277* -0.313* 0.041 1.000   

8 0.328* 0.283* 0.194 0.361** -0.024 0.132 0.268* 1.000  

9 -

0.328** 
0.115 0.154 0.021 -0.107 0.264* 0.180 0.245 1.000 

0005

0001



55

2008

42007

1 2 3 4 5 6 7 8 9 

1 
 

1.000         

2 0.236* 1.000        

3 0.224* 0.927** 1.000       

4 0.145 0.703** 0.401** 1.000      

5 0.163 0.752** 0.809** 0.342** 1.000     

6 -0.091 0.544** 0.583** 0.255* 0.498** 1.000    

7100  -0.004 0.115 -0.212 0.703** 
-

0.418** 
-0.131 1.000   

8 -0.012 0.234* 0.249* 0.124 0.393** 0.276* -0.162 1.000  

9 -0.044 0.184 0.292** -0.092 0.403** 0.463** 
-

0.381** 
0.231* 1.000 

0005

0001 



56

2008

520062007

  

 

 

 

 

1
0
0

 

 

2006

202738.38 A 43.81 D 8.34 D 5.20 B 89.25A 8.56   B 61.59 A 5.76A 93.80A 16.70 A 2.02 C 

302027.06 B 48.65 C 9.17 C 5.28 B 90.95A 9.19   B 58.40B 5.75A 92.33A 16.33 A 2.07 BC 

401799.17 C 57.80 B 10.08 B 5.70 A 92.76A 10.04 A 57.63B 5.86A 90.73A 16.88 A 2.20 A 

501619.22 D 64.77 A 11.04 A 5.82 A 93.92A 10.60 A 55.29C 5.56A 93.13A 16.30 A 2.14 AB 

2007

202934.44 A 46.95 D9.18   D 5.10   C 88.08 D 10.01 C 51.83A 5.80A 94.40A 18.73A 2.09A 

302301.92 B 55.25 C 10.23 C 5.39 BC 91.14 C 10.68 C 50.81AB 5.93A 92.15A 19.45A 2.10A 
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202089.73 d-g 33.44 i 6.83 j 4.90 de 99.50 a 7.55 e 64.80 a 5.62 a 96.67 a 15.90 c-e 2.03 b-e 

301591.29 g-i 38.19 hi 7.63 h-j 4.99 de 90.00 a 8.38 b-e 61.68 a 5.96 a 89.33 a 15.77 c-e 2.17 a-d 

401393.55 i 44.77 e-i 8.80 f-i 5.08 c-e 94.97a  9.54 a-e 53.96 a 5.28 a 92.67 a 15.73 c-e 2.20 a-c 

501278.99 i 51.16 d-h 9.63 c-g 5.27b-e  95.93a  10.13 a-c 51.86 a 4.58 a 93.33 a 15.17 e 1.93 e 
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202158.65 d-f 34.54 i 7.47 ij 4.62 e 84.27a  7.97 de 59.68 a 4.38 a 96.33 a 15.47 de 2.10 a-e 

301663.53 e-f 39.93 g-i 8.17 g-j 4.89 de 87.40a  8.34 c-e 58.68 a 5.60 a 94.00 a 16.60 a-e 2.12 a-e 

401635.40 f-i 52.54 c-g 9.47 d-g 5.55 b-e 94.10a  9.69 a-d 58.81 a 5.93 a 89.00 a 16.77 a-e 2.24 ab 

501432.60 i 57.30 c-f 10.77 c-f 5.33 b-e 92.17 a 10.16 a-c 53 64 a 5.78 a 90.67 a 15.53 c-e 2.18 a-d 
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202756.15 bc 44.10 f-i 8.17 g-j 5.42 b-e 96.90a  8.49 b-e 64.11 a 5.45 a 93.33 a 18.35 a 1.93 e 

302195.02 de 52.68 c-g 9.73 c-g 5.42 b-e 92.90 a 9.14 a-e 59.99 a 6.06 a 92.00 a 16.35 a-e 2.10 a-e 

401751.88 e-i 56.29 c-f 10.13 c-f 5.56 b-e 93.43a  10.01 a-c 56.28 a 6.37 a 88.33 a 16.17 b-e 2.10 a-e 

501517.20 hi 60.69 b-d 10.40 b-d 5.83 a-d 94.33 a 10.79 a 54.60 a 5.47 a 91.33 a 17.32 a-d 2.30 a 
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203069.58 b 49.11 d-h 9.07 e-h 5.41 b-e 86.60 a 9.46 a-e 58.05 a 6.15 a 93.00 a 16.53 a-e 1.93 e 

302314.45 cd 55.55 c-f 9.80 c-f 5.66 a-d 94.23a  9.90 a-d 58.16 a 5.85 a 94.33 a 17.27 a-d 2.00 c-e 

402016.02 d-h 64.77 bc 10.77 b-d 6.03 a-c 95.33 a 10.40 ab 58.09 a 5.56 a 93.33 a 18.15 ab 2.20 a-c 

501829.40 d-i 73.18 ab 11.97 ab 6.14 ab 90.60 a 10.74 a 57.07 a 6.18 a 96.33 a 16.20 b-e 2.17 a-d 
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203617.77 a 57.88 c-f 10.17 c-f 5.66 a-d 79.00a  9.35 a-e 61.33 a 7.17 a 89.67 a 17.25 a-e 2.12 a-e 

302371.03 cd 56.91 c-e 10.50 b-e 5.44 b-e 90.23 a 10018 a-c 53.51 a 5.30 a 92.00 a 15.65 c-e 1.97 de 

402198.99 de 70.65 ab 11.23 a-c 6.28 ab 85.97 a 10.57 a 61.01 a 6.14 a 90.33 a 17.60 a-c 2.27 a 
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202142.81 d-h 34.29 i 7.00 j 4.90 b 82.80 j 9.75 a 52.59 a 5.94 a 95.5 a 18.95 a 2.10 a 

301901.64 e-h 45.64 hi 8.75 i 5.23 ab 85.83 h-j 9.83 a 53.21 a 6.14 a 89.3 a 18.95 a 2.00 a 

401617.57 g-h 51.97e-h 9.25 hi 5.63 ab 89.93 e-h 11.03 a 53.41 a 6.25 a 94.0 a 19.25 a 2.08 a 

501579.00 h 63.16d-g 10.85 e-h 5.85 ab 91.05 e-g 11.18 a 55.76 a 6.53 a 94.5 a 19.30 a 2.15 a 
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202858.44 bc 45.74hi 8.85 i 5.13 ab 84.85 ij 9.65 a 53.80 a 6.04 a 95.3 a 18.43 a 2.05 a 

302047.47 d-h 49.14f-i 9.25 hi 5.33 ab 87.75 g-i 10.03 a 53.75 a 6.10 a 93.3 a 19.48 a 2.10 a 

401851.47 f-h 59.49 e-h 10.35 f-i 5.73 ab 92.73 d-g 10.95 a 52.19 a 6.20 a 93.0 a 19.15 a 2.30 a 

501603.25 gh 64.13d-f 10.85 e-h 5.90 ab 94.20 de 12.30 a 48.71 a 6.28 a 92.8 a 20.00 a 2.10 a 

115

202989.38 b 47.83 g-i 9.30 hi 5.15 ab 88.45 f-i 10.25 a 51.40 a 5.82 a 96.3 a 19.18 a 2.25 a 

302220.59 d-f 53.30 e-h 9.85 g-i 5.40 ab 90.30 e-h 10.53 a 51.30 a 5.98 a 93.3 a 18.55 a 2.15 a 

402098.14 d-h 67.41c-e 11.90 d-f 5.65 ab 94.03 de 11.33 a 50.51 a 6.02 a 90.5 a 20.13 a 2.23 a 

502061.75 d-h 82.47a-c 13.80 bc 6.00 ab 100.25bc 12.48 a 48.23 a 6.04 a 93.3 a 19.58 a 2.15 a 
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202960.00 bc 47.36f-I 9.20  hi 5.15 ab 90.90 e-h 10.23 a 50.48 a 5.66 a 95.3 a 18.70 a 2.03 a 

302492.67 b-e 59.83 e-h 10.95 e-g 5.45 ab 94.30 de 11.08 a 49.22 a 5.78 a 93.0 a 19.98 a 2.20 a 

402405.18 c-f 77.28 b-d 13.35 b-d 5.78 ab 99.98 bc 12.43 a 46.76 a 5.78 a 88.8 a 19.78 a 2.18 a 

502181.13 d-g 87.25ab 14.55 ab 6.03 a 104.60ab 12.78 a 47.40 a 5.83 a 96.0 a 19.75 a 2.13 a 

205 

203721.56 a 59.55 e-h 11.55 ef 5.18 ab 93.40 d-f 10.18 a 50.87 a 5.54 a 89.8 a 18.38 a 2.00 a 

302847.25 bc 68.34 c-e 12.35 c-e 5.53 ab 97.53 cd 11.95 a 46.59 a 5.66 a 92.0 a 20.30 a 2.05 a 

402522.68 b-d 81.05 bc 14.00 b 5.75 ab 103.23ab 12.20 a 47.29 a 5.59 a 90.8 a 20.60 a 2.28 a 

502411.13 c-f 96.45 a 15.85 a 6.05 a 107.70a 13.00 a 46.87 a 5.62 a 94.8 a 19.90 a 2.18 a 
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