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1125 2.00 63.63 314.60 17.05 2454.4 24.19 197.44 87.83 512.0 30
d-f g-i kl ij j gh d-f fg ij i
109.3 2.55 72.64 354.29 18.80 2749.5 26.78 213.83 99.42 568.1 40 00
fg d-f jk g-i hi e-g c-e ef hi f-i
102.2 2.60 87.83 392.95 21.05 3137.3 30.24 229.46 118.06 622.4 50
h d-f f-h fg fg b-f b-e c-f e-g d-f
120.2 1.90 60.62 278.96 17.75 2179.5 17.72 157.54 78.34 436.5 20
bc hi | jk ij h f hi jk j
112.7 2.25 83.58 381.10 20.85 2833.8 21.80 177.68 105.38 558.8 30
d-f f-h g-i f-h g e-g ef gh gh g-i 70
110.2 2.55 93.67 395.53 215 3095.6 28.33 222.52 122.00 618.0 40
f d-f e-g e-g fg b-f c-e ef ef d-g
102.7 2.90 98.00 418.83 24.70 3188.6 32.41 239.21 130.40 658.0 50
h cd d-f d-f cd b-f b-d c-e c-e cd
120.2 2.35 73.49 338.66 18.00 2633.6 24.52 196.56 98.00 535. 2 20
bc e-h i-k i ij f-h d-f fg hi hi
1134 2.55 86.3 383.94 21.15 2876.0 24.35 202.87 110.65 586.8 30
d-f d-f gh fg fg e-g d-f fg f-h e-h 115
111.4 2.80 94.90 399.97 22.45 2973.9 31.03 224.58 125.92 624.6 40
ef c-e e-g ef ef c-g b-e d-f d-f d-f
104.6 3.15 110.12 456.14 25.65 3255.2 35.32 254.95 145.45 711.1 50
h bc c cd c a-e bc b-d c bc
121.8 2.40 78.17 342.41 20.05 2649.7 26.69 201.41 104.86 543.8 20
ab d-h h-j hi gh f-h c-e fg gh hi
113.8 2.55 90.47 386.19 21.35 2987.6 27.93 221.63 118.40 607.8 30
d-f d-f fg fg fg c-g c-e ef e-g d-g 160
111.7 2.80 102.71 436.5 24.45 3215.6 31.32 228.02 134.03 664.5 40
ef c-e c-e de cd a-e b-d c-f c-e cd
105.2 3.60 123.67 497.9 27.25 3485.7 38.30 258.8 161.97 756.7 50
gh ab b b b a-c ab bc b b
124.7 2.50 98.43 420.63 21.00 2919.8 27.65 212.22 126.09 632. 8de 20
a d-g d-f d-f fg d-g c-e ef d-f '
116.0 2.55 106.49 436.13 23.50 3448.0 35.35 259.46 141.84 695.6 30
c-e d-f cd de de a-d bc bc cd c 205
112.6 2.90 122.25 487.56 25.85 3564.3 38.75 278.15 161.00 765.7b 40
d-f cd b bc c ab ab ab b '
105.5 gh 3.70a 13891a 536.09a 30.35a 37288a  45.55a 291.04a 184.46a 827.1a 50
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4.00gh 1.6a 5.8a 1.25a 10.14a 22.;1 31%05 1';?5 9.i£j)3 40 000
3.88h 16a 5.8a 1342 11520 o382 363 181 9.63 50
ef e-g g-i j
622 16a 59a  120a  1019a 2202 25420 249 1589 20
C hi jk ef cd
493 1.6 5.9 1.26 10.44 29.03 302.32 2172 12.60 30
ef a a a a gh h-j f-i e-h 70
4.30 17 5.9 1.23 10.30 34.62 352.86 1.788 10.98 40
f-h a a a a ef gh g-i h-j
4.21 17 6.0 1.38 10.81 39.79 429.87 1.723 10.75 50
f-h a a a a cd c-f i h-j
6.67 1.6 5.7 1.27 10.73 25.84 277.55 2.844 17.35
: . 20
bc a a a a hi i-k de bc
6.09 17 6.2 1.28 10.83 35.14 380.24 2.200 15.84 30
b-d a a a a ef fg f-i cd 115
4.68 17 6.0 1.36 10.65 37.17 391.18 2.043 12.18 40
e-h a a a a de d-g f-i f-i
457 1.7 5.8 1.25 10.88 44.26 475.24 1.793 11.88 50
e-h a a a a c bc g-i g
7.96 1.6 6.1 1.33 1151 29.26 336.90 3.541 21.06 20
a a a a a gh gh bc a
6.90 1.6 5.8 1.33 10.95 39.79 438.00 3.121 18.25
30
b a a a a cd c-e cd b 160
5.35 16 5.9 1.28 10.33 44.05 45.29 2.458 14.14 40
de a a a a c c e-g d-g
4.86 1.6 5.9 131 10.61 48.65 513.92 1.923 12.85 50
e-g a a a a b b f-i e-h
8.20 1.6 6.3 134 10.97 3151 352.80 43772 29 05a 20
a a a a a fg gh
6.93 16 5.7 1.34 10.76 42.10 447.15 3.909 18.63
30
b a a a a c cd ab b 205
5.95 16 5.8 1.32 10.35 49.69 514.26 3.318 16.01 40
cd a a a a b b b-c cd
5.33 1.6 5.6 1.33 10.48 54.49 573.93 2.881 14.35 50
de a a a a a a de e-f
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4.93 1.6 6.1 0.92 8.39 23.6 191.1 1.616 11.94 20

a-c A a a a g j fg b-d
4.50 1.6 6.0 0.91 8.32 31.9 261.3 1.542 10.89 30

b-d a a a a d-g g-j fg b-d 000
3.45 15 6.1 0.85 7.82 34.2 267.8 1.463 8.34 40

ef a a a a d-g f-i fg e
3.40 1.6 6.0 0.81 8.06 40.9 3285 1.286 8.21 50

f a a a a b-e b-g g e
493 1.6 6.0 0.93 8.36 24.4 194.7 2.216 12.17 20

a-c a a a a g j cd bc
4.69 1.6 6.1 0.87 8.18 35.5 277.6 1.834 11.57 30

a-d a a a a c-g f-h ef b-d 70
3.88 1.6 5.8 0.81 7.99 40.6 306.8 1.814 9.55 40

d-f a a a a b-e d-g ef de
343 1.6 6.1 0.91 8.36 43.6 336.9 1714 8.42 50
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5.12 1.6 5.6 0.90 8.34 24.9 205.9 2.450 12.87 20

ab a a a a g ij c ab
481 1.6 6.0 0.89 8.34 35.7 289.4 2.125 12.06 30
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4.04 15 6.0 1.01 8.47 38.2 324.8 1.853 10.11 40

c-f a a a a b-f c-g d-f c-e
3.97 1.6 6.3 0.90 8.35 48.3 397.3 1.708 9.93 50

c-f a a a a a-c b f c-e
5.08 1.6 6.3 0.84 8.13 25.6 208.1 2.936 13.01 20

ab a a a a fg ij b ab
4.83 15 6.7 0.97 8.56 35.1 295.9 2.444 12.33 30

a-d a a a a d-g e-h c a-c 160
4.60 1.6 6.4 0.92 8.55 43.8 376.8 2.223 11.73 40

b-d a a a a a-d b-d cd b-d
3.86 15 5.7 0.88 8.21 48.7 393.4 2.258 9.83 50

d-f a a a a ab bc c c-e
5.63 15 6.1 0.92 8.20 28.8 234.4 3.505 14.65 20
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5.18 15 6.3 0.92 8.11 40.1 322.7 3.120 13.45 30

ab a a a a b-e c-g b ab 205
4.32 1.6 6.2 0.95 8.62 43.1 360.5 2.406 11.22 40

b-f a a a a a-d b-e c b-d
444 1.6 6.3 0.94 8.57 54.9 460.3 2.308 1151 50

b-e a a a a a a c b-d
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Effect of Nitrogen Fertilizer and Plant Density on Growth,
Fruit Yield and its Components of Okra Plants

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
possible combinations on vegetative growth characters , fruit yield and its components
of okra plants ( Abelmoschus esculentus L.Monech ), cultivar Clemson Spinless.
The obtained results could be summarized as follows:
1- Increasing the level of applied nitrogen up to 205 Kg N/ha was accompanied with
significant increases in fresh and dry weights of each vegetative growth, leaves and
branches/ plant, plant height, number of branches as well as number and area of leaves /
plant .
2- Gradual increases in the level of applied nitrogen up to 205 Kg N/ha, significantly
increased the total and early fruit yields , number and weight of fresh fruits / plant and
the value of nitrogen use efficiency ( NUE ), in the two studied seasons . Meanwhile,
the five levels of nitrogen did not significantly differ in their effects on length ,
diameter, as well as, fresh and dry weights of green fruit .
3- Increasing the distance between adjacent plants from 20 to 50 cm, significantly
increased the studied characters of vegetative growth in the two growing seasons.
Meanwhile, plant height was significantly decreased with increasing plant spacing .
4- Planting at narrow spacing ( 20 cm ) significantly increased early and total green fruit
yields / ha and the value of nitrogen use efficiency in the two studied seasons; while,
increasing the distance between plants up to 50 cm, statistically increased number and
weight of green fruits / plant. On the other hand , the studied four spacing had no effects
on length and diameter of fruit as well as its fresh and dry weights . The widest tow
spacings , 40 and 50 cm, did not significantly differ in their effects on early fruit yield
and NUE .
5- Planting okra plants at widest spacing ( 50 cm ) combined with 205 Kg N/ha ,
generally, produced the highest increases in the studied characters of vegetative growth
in the two growing seasons; whereas , the highest value of plant height was obtained
from plants spaced at 20 or 30 cm and fertilized with 115, 160 or 205 Kg N /ha.
6- The highest significant increases in the early and total green fruit yields / ha, as well
as the value of nitrogen use efficiency were, generally, achieved from plants spaced at
20 cm and fertilized with 160 or 205 Kg N/ha., meanwhile , planting at widest spacing
combined with 205 Kg N/ha produced the highest fruit yield / plant in the first season .
The results of the second season, revealed that, the highest early and total fruit yields /
ha were obtained at narrow spacing ( 20cm ) combined with 205 and 160 or 205 Kg N /
ha ., respectively , meanwhile, growing okra plants at 50 cm with N fertilization at rate
of 205 Kg N / ha., gave the highest number and weight of green fruits / plant. On the
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other hand , the highest values of NUE were obtained from plants spaced at 20 or 30 cm
combined with 70, 115, 160 or 205 Kg N/ ha .

In view of the obtained and discussed results, of the present study, 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 total and
early yields of green fruits under the prevailing conditions of Al-Gabal Al-Akhdar and

other similar regions .
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