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ABSTRACT 

      Two field experiments were conducted at the Agricultural Experiments and Research Station, 

Faculty of Agriculture, Cairo University, Giza, Egypt, during 2008 and 2009 summer seasons, to study 

the intercropping of forage cowpea (Vigna unguiculata L., var. Buff) with maize (Zea mays L.), stay 

green and single cross hybrid 122. The experiment was planted at the 1
st
 of July after wheat in both 

seasons. The experimental design was a split-split plot design arranged in randomized complete blocks 

with three replicates. The main plots were devoted to three intercropping patterns: 1) Maize on one 

side of the ridge and forage cowpea on the other side, 2) Solid maize, 3) Solid forage cowpea. Sub-

plots were arranged with plant density of forage cowpea, one and two plants hill
-1

 at 20 cm between 

hills. Sub-sub plots were four nitrogen levels viz., zero, 60, 90 and 120 kg N fed.
-1

  N was added in two 

equal doses after 21 and 60 days from planting (after the 1
st
 cut of forage cowpea). 

      The results indicated significant differences between intercropping patterns, plant density and 

nitrogen levels for dry yield. Light intensity at top, middle and bottom of cowpea and maize were 

obtained at each cut in both seasons. Light intensity under solid cowpea was greater for the three 

levels of light intensity reading than intercropped cowpea plants. At the top of intercropped cowpea 

plants, light intensity was greater as compared with readings at the middle and bottom of plants. At the 

middle, light intensity was greater for solid cowpea compared to intercropped cowpea. One plant hill
-1

 

was superior to two plants hill
-1

 in light intensity at top, middle and bottom of cowpea plants 

intercropped with maize at each cut in both seasons. The percentage of increases in light intensity gave 

lower values between the two plant intensities, it could be recommended with planting two plants hill
-1

 

when intercropped cowpea with maize for obtaining high dry forage yield of cowpea. Nitrogen 

application was significantly decreased light intensity at top, middle and bottom plant of forage 

cowpea at each cut in both seasons. Nitrogen from zero to 120 kg N fed
-1

caused reduction in light 

intensity, While total dry forage yield of cowpea was increased. The highest value of light intensity 

was obtained by solid cowpea, one plant hill
-1

  and zero nitrogen fed
-1

, while the lowest value of light 

intensity was at intercropped cowpea with maize, two plants hill
-1

 and 120 kg N fed.
-1

 For maize plants 

there were significant differences in light intensity as affected by intercropping patterns at top, middle 

bottom of maize plants in both seasons except between intercropping two plants hill
-1 

of cowpea with 

maize and solid maize at top plant before the 1
st
 cut of cowpea in the first season. Nitrogen levels was 

significantly decreased light intensity at top, middle and bottom plant of maize, with not significant 

differences between 90 and 120 kg N fed.
-1

 While, grain yield and dry stover yield were increased. 

Zero N level had the highest value of light intensity at top, middle and bottom of maize plants 

compared with the other N levels. The highest value was obtained by solid maize and zero nitrogen 

fed,
-1

 while the lowest value was at intercropping two plants hill
-1

 of cowpea with maize and 120 kg N 

fed.
-1

 

 

Key words: forage cowpea, intercropping patterns, light intensity, maize, nitrogen levels. 

 

1. INTRODUCTION 

Growing mixed stands of two or more crop 

species, defined as intercropping, has many 

advantages over sole cropping. It provides for 

efficient utilization of environmental resources, 

reduces the cost of production, provides greater 

financial stability for farmers, decreases pest 

damages, suppresses weed growth, improves soil 

fertility when legumes are included and improves 

forage yield and quality (Ofori and Stern, 1987). 

Li et al., 2003 indicated that intercropping 

maximizes   the  use  of  the  above  ground  and  
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Table (1): Mechanical and chemical analyses of soil 

of the experimental sites before planting 

in 2008 and 2009.  
Mechanical analysis (%) 2008 2009 

Coarse sand  2.1 2.4 

Fine sand  24.14 23.34 

Silt  18.44 20.30 

Clay  47.82 46.28 

Soil type classification Clay loam Clay loam 

Chemical analysis   

Available N (ppm)  54 51 

Available P (ppm) 26 28 

% CaCO3  3.83 3.51 

% Organic matter  1.76 1.85 

 Soil pH  7.24 7.32 

 

environment resources, including space, light 

and nutrients, and improve crop yield and 

quality.  

The advantages from intercropping was 

maximized when the intercropped species 

complement each other and use the 

environmental resources more efficiently. Also, 

they improve the efficiency of using both above-

ground and below-ground resources compared to 

growing the crops as pure stands. The total 

productivity of an intercropping system is often 

more than sole cropping of the component crops 

(Marsalis and Angadi, 2009). 

The present investigation aimed at studying 

the effect of intercropping forage cowpea with 

maize as a main crop, on light intensity under 

intercropping, plant density and nitrogen levels to 

improve forage quality and quantity of 

intercropped crops for late summer season. 

 

2. MATERIALS AND METHODS 

Two field trials were carried out during 2008 

and 2009 summer seasons at the Agricultural 

Experiments and Research Station, Faculty of 

Agriculture, Cairo University, Giza, Egypt. 

Forage cowpea (Vigna unguiculata L., var. Buff) 

was grown, using the maize hybrid S.C. 122, 

which has short stature plant that stay green after 

grains maturity. The experiments were planted in 

the 1
st
 of July, following wheat in both seasons, 

and were designed as split-split plots arranged in 

randomized complete blocks with three 

replicates. The main plots were devoted to three 

intercropping patterns, viz., one side of the ridge 

for maize and the other side for forage cowpea, 

solid maize and solid cowpea. Sub-plots were 

devoted to two plant densities of cowpea i.e., one 

and two plants hill
-1

 (30000, 60000 plants/fed) 

with hills space 20 cm apart, maize was planted 

as recommended density  (24000 plants/fed) solid 

or intercropping with forage cowpea with 25 cm 

between hills and thinning at one plant hill.
-1

 

Sub-sub plots were allotted to four nitrogen 

levels (Urea 46%)  viz., zero, 60, 90 and 120 kg 

N fed.
-1

 N was added in two equal doses after 21 

and 60 days from planting (after the 1
st
 cut of 

cowpea). The experimental unit (sub-sub plot) 

consisted of 5 ridges, 4 m long and 70 cm apart, 

with area of 14.0 m
2
 (1/300 fed). Representing 

soil samples at a depth of (0 -30 cm) were taken 

before sowing for mechanical and chemical soil 

analyses in both seasons (Table 1). Forage 

cowpea was cut twice in both seasons, the 1
st
 cut 

after 60 days of planting for estimating fresh 

forage yield of cowpea, while the 2
nd

 one 

included maize stover mixed with fresh forage 

from cowpea after 60 days from the 1
st
 cut. Light 

intensity (Lux) was measured before cutting at 

the top, middle and bottom (20 cm from the soil 

surface) of forage cowpea and maize plants using 

a Lux-meter at 12 p.m. Dry yield (t fed.
-1

) of 

cowpea forage, grain and stover yields of maize 

(t fed.
-1

) were recorded. Data were analyzed by 

MSTAT-C Computer program 1986–V4 (Freed, 

2005). 

3. RESULTS AND DISCUSSION 

3.1. Forage cowpea 

 3.1.1. Effect of treatments on light intensity 

Data of light intensity (lux) (Tables 2 to 7) 

show the effect of intercropping patterns, plant 

density and nitrogen levels at top, middle and 

bottom of cowpea plants at the 1
st
 and 2

nd
 cut in 

both seasons. 

3.1.1.1 Intercropping patterns 

Significant differences were observed in light 

intensity as affected by intercropping patterns at 

top, middle and bottom of cowpea plants during 

the two cuts in both seasons. These results are in 

agreement with Badr (1998) who demonstrated 

that light interception by soybean plants was 

significantly affected by intercropping systems.  

Light intensity was greater for solid cowpea at 

all three levels of plant canopy reading than 

intercropped cowpea. 

Light intensity was the greatest at plant tops 

as compared with  the intensity at the middle and 

bottom levels. At plant tops light intensity for 

solid cowpea was 3.4% and 2.3% greater than 

intercropped cowpea at the 1
st
 and 2

nd
cuts in the 

first season. Light intensity was 3.2% and 3.3% 

greater for the same treatments in respective 

order, in the second season (Tables 2 and 3). 

Light intensity at the middle of the plant was  
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   greater   for   solid  compared  to  intercropped  

cowpea by 8.3% and 6.8% at the 1
st
 and 2

nd
 cut  

in the first season, whereas it was greater by  

12.1% and 11.2% during the same cuts in the 

second season (Tables 4 and 5). 

Light intensity readings at the bottom of the 

canopy was increased by 14.6% and 15.1% for 

solid cowpea compared to intercropped cowpea 

at the 1
st
 and 2

nd
 cut in the first season, and was 

greater by 21.2% and 19.9% for the same 

treatments in the second season (Tables 6 and 7). 

These data indicate that the increase in light 

intensity for solid cowpea culture compared to 

the intercropped cowpea was due to the 

competition between forage cowpea and maize 

for light during vegetative growth. Shading 

increases in intercropped cowpea than solid 

cowpea culture. These results are in harmony 

with those obtained by Abdel-Wahab, (2010) 

who found that light intensity within soybean 

canopies is significantly affected by the cropping 

system.  Light intensity was higher for solid 

soybean as compared with intercropped soybean. 

Light intensity at the middle and the bottom of 

soybean canopies decreased under intercropping 

as compared with recommended solid planting, 

due to shading effects of adjacent maize plants.  

3.1.1.2. Plant density 

Light intensity was higher for one plant hill
-1

 

than two plants hill
-1

 at the top, the middle and 

the bottom of cowpea canopy intercropped with 

maize at each cut in both growing seasons. 

Light intensity in the first season, increased 

under one plant hill
-1

  than two plants hill
-1

 at the 

top level of the canopy by 2.3% at the 1
st
 cut and 

1.3% at the 2
nd

 cut, whereas in the second season, 

the percentages of  increases were 2.3% and 2.0% 

at the 1
st
 and 2

nd
 cuts, respectively (Tables 2 and 

3). 

 At the middle level of plant canopy the 

increases in light intensity under one plant hill
-1

 

compared to two plants hill
-1

 were 4.4% and 4.8% 

at the 1
st
 and 2

nd
 cuts in the first season, and 4.9% 

and 3.8%,  respectively at each cut in the second 

season (Tables 4 and 5). 

 At the bottom level of the canopy, light 

intensity was higher under one plant hill
-1

 than 

two plants hill
-1

 by 8.1% and 6.3% at the 1
st
 and 

2
nd

 cuts, respectively in the first season and by 

8.9% and 8.8%, respectively at each cut in the 

second season (Tables 6 and 7).  

It was clear that the percentages of increases in 

light intensity were lower between the two plant 

intensities. Thus, it could be recommended to 

plant two cowpea plants hill
-1

 when cowpea is 

intercropped  with  maize  in  order  to obtain high  

dry forage yield of cowpea. 

3.1.1.3.Nitrogen levels 

Nitrogen application significantly decreased 

light intensity at top, middle and bottom levels of 

cowpea canopy at each cut in both seasons.  

Under zero N fertilization light intensity was 

higher at plant tops compared with N treatments 

(60, 90 and 120 kg N fed
-1

), being 1.6, 2.6 and 

3.7% higher at the 1
st
 cut, 2.6, 3.5 and 5.8%  

higher at the 2
nd

 cut in the first season. 

Corresponding increases were 2.2, 3.4 and 4.3% at 

the 1
st
 cut, and 1.4, 3.1 and 5.5% at the 2

nd
 cut in 

the second season (Tables 2 and 3). 

At the middle level of the canopy, zero 

fertilizer treatment showed the highest value of 

light intensity compared with 60, 90 and 120 kg N 

fed.
-1

 these increases as percentage were 8.2, 12.4 

and 16.4% at the 1
st
 cut, 4.6, 9.9 and 21.9% at the 

second one in the first season. In the second 

season, these increases were 9.0, 16.4 and 24.9%, 

by 9.5, 17.0 and 24.9% at the 1
st
 and 2

nd
 cuts, 

respectively (Tables 4 and 5). 

 The check treatment (0 kg N fed
-1

) showed the 

highest level of light intensity at the bottom level 

of the canopy reaching 10.5, 19.4 and 24.0% at 

the 1
st
 cut, and 10.0, 16.0 and 21.7% at the second 

one in the first season. Also, increases were 6.2, 

20.6 and 28.2% at the 1
st
 cut, 7.6, 19.2 and 29.6% 

at the 2
nd

 cut in the second season, respectively 

(Tables 6 and 7). 

Applying nitrogen at 120 kg N fed
-1

 reduced 

light intensity, while increased total dry forage 

yield of cowpea. This may be due to shading 

effect of maize on cowpea plants and 

consequently light interception. These results are 

in agreement with those obtained by Bowes et al., 

(1970) who found that plant height of soybean 

increased in response to reduced light intensity. 

Moreover, Abou Keriasha et al., (2009) found that 

cowpea intercropped with maize could be 

attributed to shading effect by maize plants and 

hence a low amount of intercepted light by 

cowpea plants. This shading effect increased stem 

elongation resulting in the tallest plants were 

observed when cowpea was intercropped with 

maize on all ridges. 

3.1.1.4. Effect of the interaction  

The interaction of intercropping patterns, plant 

density and nitrogen levels influenced light 

intensity on cowpea intercropped with maize, with 

the highest value obtained by solid cowpea, one 

plant  hill
-1

  and  zero  N  fed.,
-1

 while  the lowest  
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Table (2): Effect of intercropping pattern, plant density and nitrogen application on light intensity (lux) at the top of forage cowpea canopy   in 2008. 

Intercropping  

Pattern 

Plant density 
(Plant hill-1) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Cowpea 

One plant 1398.0 1382.0 1355.0 1345.0 1370.0 1354.0 1317.0 1314.0 1295.0 1320.0 

Two plants 1368.0 1330.0 1315.0 1287.0 1325.0 1341.0 1310.0 1302.0 1283.0 1309.0 

Mean 1383.0 1356.0 1335.0 1316.0 1347.5 1347.5 1313.5 1308.0 1289.0 1314.5 

Maize +Cowpea 

One plant 1325.0 1311.0 1304.0 1300.0 1310.0 1334.0 1298.0 1285.0 1263.0 1295.0 

Two plants 1314.0 1295.0 1291.0 1272.0 1293.0 1327.0 1291.0 1270 1204.0 1273.0 

Mean 1319.5 1303.0 1297.5 1286.0 1301.5 1330.5 1294.5 1277.5 1233.5 1284.0 

General mean 
One plant 1361.5 1346.5 1329.5 1322.5 1340.0 1344.0 1307.5 1299.5 1279.0 1307.5 

Two plants 1341.0 1312.5 1303.0 1279.5 1309.0 1334.0 1300.5 1286.0 1243.5 1291.0 

           Overall mean 1351.3 1329.5 1316.3 1301.0 1324.5 1339.0 1304.0 1292.8 1261.3 1299.3 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 6.1 4.9 

Plant density (B) --- --- 

Nitrogen levels (C) 4.3 3.9 

A x B 4.8 4.7 

A x C 6.0 5.5 

B x C 6.0 5.5 

A x B x C 8.5 7.8 

 

Table (3): Effect of intercropping pattern, plant density and nitrogen application on light intensity (lux) at the top of forage cowpea canopy in 2009. 

 

 

 

                   

   

 
 

Intercropping  

Pattern 

Plant density 

(Plant hill-1 ) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean   

Zero 60 90 120 Zero 60 90 120 

Solid Cowpea 

One plant 1395.0 1370.0 1351.0 1340.0 1364.0 1373.0 1356.0 1337.0 1314.0    1345.0 

Two plants 1361.0 1337.0 1321.0 1317.0 1334.0 1362.0 1340.0 1319.0 1291.0 1328.0 

Mean 1378.0 1353.5 1336.0 1328.5 1349.0 1367.5 1348.0 1328.0 1302.5 1336.5 

Maize + Cowpea 

One plant 1362.0 1320.0 1315.0 1291.0 1322.0 1348.0 1327.0 1302.0 1267.0 1311.0 

Two plants 1326.0 1299.0 1270.0 1261.0 1289.0 1311.0 1294.0 1269.0 1226.0 1275.0 

Mean 1344.0 1309.5 1292.5 1276.0 1305.5 1329.5 1310.5 1285.5 1246.5 1293.0 

General mean 
One plant 1378.5 1345.0 1333.0 1315.5 1343.0 1360.5 1341.5 1319.5 1290.5 1328.0 

Two plants 1343.5 1318.0 1295.5 1289.0 1311.5 1336.5 1317.0 1294.0 1258.5 1301.5 

              Overall mean 1361.0 1331.5 1314.3 1302.3 1327.3 1348.5 1329.3 1306.8 1274.5 1314.8 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 4.7 7.4 

Plant density (B) --- --- 

Nitrogen levels (C) 4.5 5.9 

A x B 7.0 7.5 

A x C 6.4 8.4 

B x C 6.4 8.4 

A x B x C 9.1 11.9 
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                Table (4): Effect of intercropping pattern, plant density and nitrogen application on light intensity (lux) at the  middle level of forage cowpea  canopy in 2008. 

Intercropping  
Pattern 

Plant density 
(Plant hill-1) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Cowpea 

One plant 627.0 570.0 559.0 528.0 571.0 616.0 582.0 536.0 458.0 548.0 

Two plants 588.0 545.0 523.0 512.0 542.0 551.0 532.0 520.0 449.0 513.0 

Mean 607.5 557.5 541.0 520.0 556.5 583.5 557.0 528.0 453.5 530.5 

Maize + Cowpea 

One plant 584.0 531.0 502.0 463.0 520.0 547.0 524.0 496.0 441.0 502.0 

Two plants 552.0 513.3 476.0 462.0 500.8 541.0 513.0 480.0 414.0 487.0 

Mean 568.0 522.2 489.0 462.5 510.4 544.0 518.5 488.0 427.5 494.5 

General mean 
One plant 605.5 550.5 530.5 495.5 545.5 581.5 553.0 516.0 449.5 525.0 

Two plants 570.0 529.2 499.5 487.0 521.4 546.0 522.5 500.0 431.5 500.0 

              Overall mean 587.8 539.8 515.0 491.3 533.5 563.8 537.8 508.0 440.5 512.5 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 3.8 5.2 

Plant density (B) --- --- 

Nitrogen levels (C) 4.5 3.8 

A x B 5.5 7.6 

A x C 6.4 5.4 

B x C 6.4 5.4 

A x B x C 9.0 7.6 

 

  Table (5): Effect of intercropping pattern, plant density and nitrogen application on light intensity (lux) at the  middle level of forage cowpea canopy in 2009. 

Intercropping  
Pattern 

Plant density 
(Plant hill-1) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean Zero 60 90 120 Zero 60 90 120 

Solid Cowpea 

One plant 662.0 608.0 576.0 534.0 595.0 637.0 581.0 538.0 516.0 568.0 

Two plants 640.0 591.0 536.0 473.0 560.0 633.0 577.0 534.0 468.0 553.0 

Mean 651.0 599.5 556.0 503.0 577.5 635.0 579.0 536.0 492.0 560.5 

Maize + Cowpea 

One plant 594.0 541.0 487.0 446.0 517.0 582.0 540.0 483.0 439.0 511.0 

Two plants 586.0 519.0 477.0 410.0 498.0 577.0 500.0 461.0 402.0 485.0 

Mean 590.0 530.0 482.0 428.0 507.5 579.5 520.0 472.0 420.5 498.0 

General mean 
One plant 628.0 574.0 531.5 490.0 556.0 609.5 560.5 510.5 477.5 539.5 

Two plants 613.0 555.0 506.5 441.5 529.0 605.0 538.5 497.5 435.0 519.0 

              Overall mean 620.5 564.8 519.0 465.8 542.5 607.3 549.5 504.0 456.3 529.3 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 4.9 7.8 

Plant density (B) --- --- 

Nitrogen levels (C) 4.5 4.9 

A x B 9.3 2.4 

A x C 6.3 6.9 

B x C 6.3 6.9 

A x B x C 8.9 9.9 
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Table (6): Effect of intercropping pattern, plant density and nitrogen application on light intensity (lux) at the bottom level of forage cowpea canopy in 2008. 

Intercropping 
Pattern 

Plant density 
(Plant hill-1) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Cowpea 

One plant 125.0 116.0 99.0 92.0 108.0 121.0 104.0 97.0 90.0 103.0 

Two plants 112.0 98.0 91.0 87.0 97.0 108.0 100.0 90.0 86.0 96.0 

Mean 118.5 107.0 95.0 89.5 102.5 114.5 102.0 93.5 88.0 99.5 

Maize + Cowpea 

One plant 105.0 91.0 84.0 80.0 90.0 96.0 88.0 84.0 80.0 87.0 

Two plants 97.0 88.0 80.0 75.0 85.0 93.0 84.0 80.0 71.0 82.0 

Mean 101.0 89.5 82.0 77.5 87.5 94.5 86.0 82.0 75.5 84.5 

General mean 
One plant 115.0 103.5 91.5 86.0 99.0 108.5 96.0 90.5 85.0 95.0 

Two plants 104.5 93.0 85.5 81.0 91.0 100.5 92.0 85.0 78.5 89.0 

Overall mean 109.8 98.3 88.5 83.5 95.0 104.5 94.0 87.8 81.8 92.0 

L.S.D. at 0.05 level:- 

Intercropping pattern (A) 2.9 1.9 

Plant density (B) --- --- 

Nitrogen levels (C) 2.9 2.5 

A x B 5.6 4.9 

A x C 4.2 3.6 

B x C 4.2 3.6 

A x B x C 5.9 5.1 

 

Table (7): Effect of intercropping pattern, plant density and nitrogen application on light intensity (lux) at the bottom level of forage cowpea canopy in 2009. 

Intercropping 

pattern 

Plant density 

(Plant hill-1) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Cowpea 

One plant 131.0 123.0 107.0 99.0 115.0 126.0 118.0 100.0 92.0 109.0 

Two plants 122.0 115.0 91.0 80.0 102.0 117.0 106.0 95.0 70.0 97.0 

Mean 126.5 119.0 99.0 89.5 108.5 121.5 112.0 97.5 81.0 103.0 

Maize + Cowpea 

One plant 101.0 95.0 82.0 74.0 88.0 97.0 90.0 81.0 72.0 85.0 

Two plants 96.0 89.0 77.0 70.0 83.0 92.0 85.0 73.0 70.0 80.0 

Mean 98.5 92.0 79.5 72.0 85.5 94.5 87.5 77.0 71.0 82.5 

General mean 
One plant 116.0 109.0 94.5 86.5 101.5 111.5 104.0 90.5 82.0 97.0 

Two plants 109.0 102.0 84.0 75.0 92.5 104.5 95.5 84.0 70.0 88.5 

Overall mean 112.5 105.5 89.3 80.8 97.0 108.0 99.8 87.3 76.0 92.8 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 6.2 3.1 

Plant density (B) --- --- 

Nitrogen levels (C) 2.8 3.3 

A x B 4.2 1.7 

A x C 4.1 4.7 

B x C 4.1 4.7 

A x B x C 5.8 6.7 
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value of  light  intensity  was  noted  for  cowpea 

 intercropped with maize at two plants hill
-1

 and 

fertilized by 120 kg N fed.
-1 

3.1.2. The effect of light intensity on cowpea 

dry forage yield 

 Intercropping patterns significantly affected 

the dry forage yield of cowpea. The average dry 

forage yield (t fed
-1

) of cowpea intercropped with 

maize and solid cowpea reached 1.0 and 1.1 t fed
-1 

1.4 and 1.6 t fed.
-1

 at the 1
st
 and 2

nd
 cuts, in the 

first season. Corresponding values for the second 

season were 0.8 and 1.0 t fed
-1

 1.1 and 1.3 t fed
-1

at 

the 1
st
 and 2

nd
 cut, respectively (Tables 8 and 9). It 

was clear that solid cowpea gave the highest dry 

forage yield because light intensity at plant tops of 

solid cowpea was greater by 3.4% and 2.3% 

compared to intercropped cowpea at the 1
st
 and 2

nd
 

cuts in the first season. While, corresponding 

increases were 3.2% and 3.3% in the second 

season (Tables 2 and 3). Also, light intensity at the 

middle of the canopy increase for solid cowpea 

compared to intercropped cowpea by 8.3% and 

6.8% at the 1
st
 and 2

nd
 cut in the first season, and 

by 12.1% and 11.2% for the same cuts in the 

second season (Tables 4 and 5). Moreover, bottom 

reading of light intensity increased by 14.6% and 

15.1% for solid cowpea compared to intercropped 

cowpea at the 1
st
 and 2

nd
 cut, in the first season. 

Also, corresponding increases in the second 

season were 21.2% and 19.9% at the 1
st
 and 2

nd
 

cut (Tables 6 and 7). Therefore, shading increased 

in cowpea intercropped with maize than solid 

cowpea. These results are in agreement with El-

Zanaty, (2006) who reported that dry forage yield 

of cowpea in pure stands significantly surpassed 

its yield under intercropping in both seasons. 

Two plants hill
-1

 gave the highest dry forage 

yield compared with one plant hill
-1

 at each cut in 

both seasons. However, the light intensity at one 

plant hill
-1 

was lower than two plants hill
-1

 at each 

cut for top, middle and bottom in both seasons. So 

it could be recommended with planting two plants 

hill
-1

 when intercropped cowpea and maize for 

obtaining high dry forage yield of cowpea. 

Dry forage yield was significantly affected by 

nitrogen levels below 90 and 120 kg N fed
-1

 

applied at the 2
nd

 cut in both seasons. The average 

dry forage yield (t fed
-1

) of cowpea supplied with 

zero to 120 kg N fed
-1

 recorded 0.6 and 1.3 t fed,
-1

 

1.0 and 1.8 t fed
-1

 at the 1
st
 and 2

nd
 cut in the first 

season. Also, it was 0.5 and 1.1 t fed,
-1

 0.8 and 1.5 

t fed
-1

 in the second season for the same 

treatments. On the other hand, the control 

treatment (zero N) was superior than other 

nitrogen levels (60, 90 and 120 kg N fed
-1

) in light 

intensity at the bottom level. These increases were 

10.5, 19.4 and 24.0% at the 1
st
 cut, and 10.0, 16.0 

and 21.7% at the 2
nd

 cut in the first season. Also, 

corresponding increases in the second season were 

6.2, 20.6 and 28.2% at the 1
st
 cut, and 7.6, 19.2 

and 29.6% at the 2
nd

 cut. The interaction between 

intercropped cowpea with maize at two plants hill
-

1
 with the addition of 90 kg N fed

-1 
gave 3.6 t fed

-1
 

for total dry forage yield, while solid cowpea in 

the same treatment was 4.1 t fed.
-1 

in the first 

season without significant effects between the two 

levels 90 and 120 kg N fed
-1

(Tables 8 and 9).
 

3.2.Intercropped maize 

3.2.1. Effect of different treatments on light 

intensity 

Light intensity (Lux) at the top, middle and 

bottom of intercropped maize plants before the 1
st
 

and 2
nd

 cuts of cowpea was significantly affected 

by intercropping patterns and applied nitrogen 

levels in the first and second seasons. 

3.2.1.1 Intercropping patterns 

There were significant differences in light 

intensity at the top, middle and the bottom level of 

maize plants due to intercropping patterns before 

the 1
st
 and 2

nd
 cuts of cowpea in both seasons, 

except between intercropping two plants of 

cowpea hill
-1

 with maize and solid maize at top 

plant before the 1
st
 cut of cowpea in the first and 

second seasons and the 2
nd

 cut of cowpea in the 

first season. These results are in agreement with 

those obtained by Metwally et al., (2005) who 

mentioned that maize canopy architecture (spatial 

distribution of shoot organs) plays an important 

role in the amount of sunlight radiation 

intercepted by soybean under intercropping.  

On the other hand, light intensity at the top of 

the plants of intercropped maize before the 2
nd

 cut 

of cowpea was not significantly affected by 

intercropping patterns, except for intercropping 

one plant hill
-1

 of cowpea with maize and solid 

maize in the first season, while, it was significant 

in the second season except between intercropping 

one plant hill
-1

 of cowpea with maize and 

intercropping two plants hill
-1

 cowpea of with 

maize in the second season. 

In the first season, light intensity at the top of 

maize plants before the 1
st
 cut of cowpea (one 

plant hill
-1

) increased by 0.3% compared with 

solid maize. However, light intensity of solid 

maize increased by 0.1% compared to 

intercropping two plants hill
-1

 of cowpea with 

maize (Tables 10 and 11).  

In the second season at the 1
st
 cut, solid maize  
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Table (8): Dry forage yield (t fed-1) for 1 st and 2 nd  cuts of forage cowpea as affected by intercropping pattern, plant density and nitrogen application in 2008. 

Intercropping 

Pattern 

Plant density 

(Plant hill-1) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Cowpea 

One plant 0.6 0.8 1.3 1.0 0.9 0.8 1.3 1.5 1.6 1.3 

Two plants 0.8 1.1 1.8 1.8 1.4 1.3 1.7 2.3 2.2 1.9 

Mean 0.7 1.0 1.5 1.4 1.1 1.1 1.5 1.9 1.9 1.6 

Maize + Cowpea 

One plant 0.5 0.7 1.0 0.9 0.8 0.7 0.9 1.4 1.5 1.1 

Two plants 0.7 1.2 1.6 1.4 1.2 1.1 1.5 2.0 1.9 1.6 

Mean 0.6 0.9 1.3 1.2 1.0 0.9 1.2 1.7 1.7 1.4 

General mean 
One plant 0.5 0.7 1.1 1.0 0.8 0.8 1.1 1.4 1.6 1.2 

Two plants 0.8 1.1 1.7 1.6 1.3 1.2 1.6 2.1 2.0 1.7 

Overall mean 0.6 0.9 1.4 1.3 1.1 1.0 1.3 1.8 1.8 1.5 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 0.01 0.05 

Plant density (B) --- --- 

Nitrogen levels (C) 0.05 0.06 

A x B 0.05 0.10 

A x C 0.06 0.08 

B x C 0.06 0.08 

A x B x C 0.09 0.12 

 

 Table (9): Dry forage yield (t fed-1) for 1 st and 2 nd  cuts of forage cowpea as affected by intercrop pingpattern, plant density and nitrogen application in 2009. 

Intercropping 

Pattern 

Plant density 

(Plant hill-1) 

1 st cut 2 nd  cut 

Nitrogen levels (kg fed-1) Mean Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120  Zero 60 90 120 

Solid Cowpea 

One plant 0.5 0.7 1.1 0.9 0.8 0.7 1.0 1.2 1.3 1.1 

Two plants 0.7 0.9 1.5 1.5 1.1 1.1 1.4 1.9 1.8 1.6 

Mean 0.6 0.8 1.3 1.2 1.0 0.9 1.2 1.6 1.6 1.3 

Maize + Cowpea 

One plant 0.4 0.5 0.9 0.8 0.6 0.6 0.8 1.2 1.3 0.9 

Two plants 0.6 1.0 1.3 1.2 1.0 0.9 1.2 1.7 1.6 1.3 

Mean 0.5 0.8 1.1 1.0 0.8 0.7 1.0 1.4 1.4 1.1 

General mean 
One plant 0.4 0.6 1.0 0.8 0.7 0.6 0.9 1.2 1.3 1.0 

Two plants 0.6 0.9 1.4 1.3 1.1 1.0 1.3 1.8 1.7 1.5 

Overall mean 0.5 0.8 1.2 1.1 0.9 0.8 1.1 1.5 1.5 1.2 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 0.01 0.04 

Plant density (B) --- --- 

Nitrogen levels (C) 0.04 0.05 

A x B 0.04 0.09 

A x C 0.05 0.07 

B x C 0.05 0.07 

A x B x C 0.08 0.10 
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increased by 0.1% compared with intercropping   

one plant hill
-1

 of cowpea with maize, and by 

0.4% as compared with intercropping two plants 

hill
-1

 of cowpea with maize (Tables 10 and 11). 

On the other hand, light intensity of 

intercropped maize before the 2
nd

 cut of cowpea 

increased for solid maize by 0.4% as compared 

with intercropping one plant hill
-1

 of cowpea with 

maize, by 0.1% as compared with intercropping 

two plants hill
-1

 of cowpea with maize in the first 

season. Also, it was increased by 0.2% and 0.3% 

for the same respective treatments in the second 

season (Tables 10 and 11). 

Light intensity at the middle level of maize, 

before the 1
st
 cut of cowpea in the first season was 

greater for solid maize than intercropped maize by 

3.3% and 5.0% when intercropping one plant hill
-1

 

and two plants hill
-1

 of cowpea with maize, 

respectively. Corresponding of increases were 

3.5% and 5.9% for the same treatments in 

respective order, in the second season. Light 

intensity increased by 2.5% and 4.5% for solid 

maize over maize intercropped at one plant hill
-1

 

and two plants hill
-1

 of cowpea before the 2
nd

 cut 

in the first season, and by 4.1% and 6.1% for the 

same treatments in the same order in the second 

season (Tables 12 and 13). 

On the other hand, bottom reading of light 

intensity increased by 6.1% and 12.1% for solid 

maize compared to maize intercropped with one 

and two plants hill
-1

 of cowpea before the 1
st
 cut of 

cowpea in the first season, and was increased by 

8.0% and 10.7% for the same treatments in the 

second season. 

Light intensity readings at the bottom of maize 

canopy before the 2
nd

 cut of cowpea was greater 

by 6.8% and 12.3% for solid maize compared to 

intercropping one plant and two plants hill
-1

 of 

cowpea with maize in the first season. 

Corresponding increases were 7.6% and 10.0% in 

the second season (Tables 14 and 15). 

3.2.1.2. Nitrogen levels 

 The addition of nitrogen significantly 

decreased light intensity at the top, middle and 

bottom levels of maize before the 1
st
 and 2

nd
 cuts 

of cowpea in both seasons, except between the 

two levels 90 and 120 kg N fed
-1

 at top and middle 

reading before the 1
st
 and 2

nd
 cuts of cowpea in the 

first season, respectively. 

Zero fertilizer treatment had the highest value 

of light intensity at the top of maize plants 

compared with the applied N levels (60, 90 and 

120 kg N fed
-1

), reaching 0.5, 0.9 and 1.1% before 

the 1
st
 cut of cowpea, and 0.5, 0.8 and 1.2% before 

the 2
nd

 cut of cowpea in the first season. 

Corresponding values in the second season were 

0.3, 0.7 and 1.2% before the 1
st
 cut of cowpea, and 

0.4, 0.8 and 1.6% before the 2
nd

 cut of cowpea, 

respectively (Tables 10 and 11). 

On the other hand, at the middle level of maize 

plants, zero fertilizer treatments showed the 

highest value of light intensity compared with the 

60, 90 and 120 kg N fed
-1

 treatments, these 

increases in light intensity were 1.6, 3.0 and 4.1% 

before the 1
st
 cut, and 1.4, 2.9 and 3.3% before the 

2
nd

cut of cowpea in the first season. 

Corresponding increases were 1.8, 3.5 and 5.0% 

before the 1
st
 cut of cowpea, and 1.7, 3.2 and 4.0% 

before the 2
nd

 cut of cowpea, in the second season 

respectively (Tables 12 and 13). 

Zero N fertilizer treatment was superior in light 

intensity to nitrogen added levels at the 60, 90 and 

120 kgNfed
-1

 at the bottom of maize plant, 

showing increases of 7.0, 11.6 and 16.7% before 

the 1
st
 cut of cowpea, and 4.7, 8.0 and 12.7% 

before the 2
nd

cut in the first season. Corresponding 

increases in the second season were 6.4, 10.2 and 

15.5% before the 1
st
 cut, and 5.2, 9.3 and 13.8% 

before the 2
nd

 cut of cowpea in the second season, 

respectively (Tables 14 and 15). 

The application of nitrogen up to 120 kg N fed
-1

 

caused increased reduction in light intensity. As a 

result, grain yield and dry stover yield were 

increased. 

3.2.1.3. Effect of the interaction between 

intercropping patterns and N levels 

The interaction effect of intercropping patterns 

and nitrogen levels on light intensity under maize, 

indicate that the highest light intensity was 

obtained by solid maize and zero N fed,
-1

 while the 

lowest value was obtained under intercropping two 

plants hill
-1

 of cowpea with maize fertilized with 

120 kg N fed.
-1

 

3.2.2.The relationship between light intensity 

and maize grain yield 

Intercropping patterns significantly affected 

grain yield of maize except when maize was 

intercropped with two plants hill
-1

 of cowpea and 

solid maize in both seasons. At the same time light 

intensity at the top of maize plants before the 1
st
 

cut of cowpea (one plant hill
-1

) was higher by 

0.3% compared with solid maize. While, light 

intensity of solid maize increased by 0.1% 

compared to intercropping two plants hill
-1 

of 

cowpea with maize in the first season (Table 10). 

These results are in agreement with those obtained 

by Metwally et al.(2009) and disagree with Searle 

et al. (1981).  
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Table (10): Effect of intercropping pattern and nitrogen levels on light intensity (lux) at the top of maize plants before the first cut of forage cowpea in 2008 and 2009. 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed
-1

) 
Mean 

Nitrogen levels (kg fed
-1

) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Maize 1593.0 1583.0 1578.0 1574.0 1582.0 1603.0 1596.0 1592.0 1581.0 1593.0 

Maize + Cowpea (one plant hill
-1

  ) 1595.0 1590.0 1583.0 1580.0 1587.0 1598.0 1593.0 1590.0 1583.0 1591.0 

Maize + Cowpea (two plants hill
-1

 ) 1591.0 1580.0 1576.0 1573.0 1580.0 1596.0 1592.0 1581.0 1575.0 1586.0 

Mean 1593.0 1584.3 1579.0 1575.7 1583.0 1599.0 1593.7 1587.7 1579.7 1590.0 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 4.1 8.7 

Nitrogen levels (B) 3.6 3.5 

A x B 6.2 6.1 

 

Table (11): Effect of intercropping patterns and nitrogen levels on light intensity (lux) at the top of maize  plants before the second cut of forage cowpea 2008 and 2009. 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed
-1

) 
Mean 

Nitrogen levels (kg fed
-1

) 
Mean Zero 60 90 120 Zero 60 90 120 

Solid Maize 1592.0 1583.0 1578.0 1567.0 1580.0 1600.0 1595.0 1588.0 1569.0 1588.0 

Maize + Cowpea (one plant hill
-1

  ) 1581.0 1576.0 1573.0 1566.0 1574.0 1597.0 1590.0 1584.0 1569.0 1585.0 

Maize + Cowpea (two plants hill
-1

 ) 1588.0 1580.0 1574.0 1570.0 1578.0 1591.0 1586.0 1580.0 1575.0 1583.0 

Mean 1587.0 1579.0 1575.0 1567.7 1577.3 1596.0 1590.3 1584.0 1571.0 1585.3 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 4.5 2.5 

Nitrogen levels (B) 4.3 4.7 

A x B 7.4 8.1 

 

Table (12): Effect of intercropping pattern and nitrogen levels on light intensity (lux) at the middle of maize plants before the 1 
st
  cut of forage cowpea 2008 and 2009. 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed
-1

) 
Mean 

Nitrogen levels (kg fed
-1

) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Maize 985.0 971.0 954.0 946.0 964.0 987.0 968.0 958.0 931.0 961.0 

Maize + Cowpea (one plant hill
-1

  ) 953.0 936.0 924.0 915.0 932.0 958.0 936.0 912.0 902.0 927.0 

Maize + Cowpea (two plants hill
-1

 ) 937.0 921.0 910.0 896.0 916.0 921.0 910.0 896.0 889.0 904.0 

Mean 958.3 942.7 929.3 919.0 937.3 955.3 938.0 922.0 907.3 930.7 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 5.1 3.6 

Nitrogen levels (B) 3.5 4.4 

A x B 6.1 7.6 
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Table (13): Effect of intercropping pattern and nitrogen levels on light intensity (lux) at the middle of  maize plants before the 2 nd cut of forage cowpea during 2008 and 2009. 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Maize 968.0 955.0 941.0 936.0 950.0 973.0 950.0 941.0 936.0 950.0 

Maize + Cowpea (one plant hill-1  ) 942.0 931.0 917.0 914.0 926.0 933.0 921.0 900.0 890.0 911.0 

Maize + Cowpea (two plants hill-1 ) 927.0 910.0 897.0 894.0 907.0 910.0 896.0 884.0 878.0 892.0 

Mean 945.7 932.0 918.3 914.7 927.7 938.7 922.3 908.3 901.3 917.7 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 3.4 6.9 

Nitrogen levels (B) 3.8 4.1 

A x B 6.5 7.2 

 

Table (14): Effect of intercropping pattern and nitrogen levels on light intensity (lux) at the bottom of  maize plants before the 1 st cut of forage cowpea during 2008 and 2009. 

 

Table (15): Effect of intercropping pattern and nitrogen levels on light intensity (lux) at the bottom of maize plants before the 2 nd cut of forage cowpea during 2008 and 2009. 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Maize 239.0 227.0 219.0 195.0 220.0 221.0 213.0 210.0 196.0 210.0 

Maize + Cowpea (one plant hill-1  ) 220.0 208.0 198.0 194.0 205.0 209.0 196.0 189.0 182.0 194.0 

Maize + Cowpea (two plants hill-1 ) 201.0 194.0 190.0 187.0 193.0 208.0 196.0 180.0 172.0 189.0 

Mean 220.0 209.7 202.3 192.0 206.0 212.7 201.7 193.0 183.3 197.7 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 1.9 4.8 

Nitrogen levels (B) 5.5 3.9 

A x B 9.6 6.9 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed-1) 
Mean 

Nitrogen levels (kg fed-1) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Maize 260.0 237.0 220.0 207.0 231.0 246.0 231.0 218.0 201.0 224.0 

Maize + Cowpea (one plant hill-1  ) 235.0 220.0 211.0 202.0 217.0 222.0 206.0 201.0 195.0 206.0 

Maize + Cowpea (two plants hill-1 ) 219.0 207.0 200.0 186.0 203.0 217.0 204.0 196.0 183.0 200.0 

Mean 238.0 221.3 210.3 198.3 217.0 228.3 213.7 205.0 193.0 210.0 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 3.5 3.8 

Nitrogen levels (B) 5.3 3.1 

A x B 9.1 5.4 
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Table (16): Grain yield (t fed
-1

) of maize as affected by intercropping pattern and nitrogen levels during 2008 and 2009. 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed
-1

) 
Mean 

Nitrogen levels (kg fed
-1

) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Maize 3.0 3.9 4.1 4.2 3.8 2.5 3.2 3.4 3.5 3.2 

Maize + Cowpea (one plant hill
-1

 ) 3.3 3.9 4.2 4.3 3.9 2.8 3.3 3.5 3.6 3.3 

Maize + Cowpea (two plants hill
-1

 ) 3.2 3.9 4.0 4.2 3.8 2.6 3.2 3.3 3.5 3.2 

Mean 3.2 3.9 4.1 4.2 3.8 2.6 3.2 3.4 3.5 3.2 

L.S.D. at 0.05 level: 

Intercropping pattern (A) 0.1 0.1 

Nitrogen levels (B) 0.1 0.1 

A x B 0.2 0.2 

 

Table (17): Effect of intercropping patterns and nitrogen levels on stover dry yield (t fed
-1

) of maize during 2008 and  2009. 

Intercropping 

Pattern 

2008 2009 

Nitrogen levels (kg fed
-1

) 
Mean 

Nitrogen levels (kg fed
-1

) 
Mean 

Zero 60 90 120 Zero 60 90 120 

Solid Maize 2.1 2.7 3.4 3.8 3.0 1.8 2.2 2.9 3.1 2.5 

Maize + Cowpea (one plant hill
-1

 ) 2.4 3.0 3.7 4.2 3.3 1.9 2.5 3.1 3.5 2.7 

Maize + Cowpea (two plants hill
-1

 ) 2.8 3.5 4.6 4.5 3.8 2.3 2.9 3.7 3.8 3.2 

Mean 2.4 3.1 3.9 4.2 3.4 2.0 2.5 3.2 3.5 2.8 

L.S.D. at 0.05 level: 

Intercropping pattern(A) 0.2 0.2 

Nitrogen levels (B) 0.2 0.2 

A x B 0.3 0.3 
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 Nitrogen  application  significantly affected 

grain yield of maize when applied at levels below 

90 and 120 kg N fed
-1

 in both seasons. 

The data indicate that grain yield of maize 

increased with increasing nitrogen fertilizer 

levels from zero to 120 kg N fed
-1

 recording 3.2 

to 4.2 t fed
-1 

in the first season and 2.6 to 3.5 t 

fed
-1

 in the second season (Table 16). Nitrogen 

levels significantly decreased light intensity at 

the top, middle and bottom levels of maize 

canopy before the 1
st
 and 2

nd
 cuts of cowpea in 

both seasons, except between the two levels of 90 

and 120 kg N fed
-1

 for the top and middle 

readings before the 1
st
 and 2

nd
 cuts of cowpea in 

the first season. The same trend was obtained by 

(Searle et al., 1981; Baker and Blamey, 1985; 

Rana et al., 2001 and Safina, 2007). 

The interaction between intercropping 

patterns and nitrogen levels was most favorable 

when one plant hill
-1 

of cowpea was intercropped 

with maize and 120 kg N fed
-1

 in both seasons, 

recording 4.3 t fed
-1

 in the first season and 3.6 t 

fed
-1

 in the second season (Table 16). These 

results are in agreement with those given by 

Metwally, (1973). On the other hand, the lowest 

value was obtained by solid maize and zero 

nitrogen level in both seasons. It was recorded 

3.0 t fed
-1

 in the first season and 2.5 t fed
-1

 in the 

second one (Table 16). These results are in line 

with Safina, (2007).  

3.2.3. The relationship between light intensity 

and dry stover yield 

Significant differences between intercropping 

patterns for dry stover yield (t fed
-1

) in both 

seasons, except between the intercropping of one 

plant hill
-1

 of cowpea with maize, as well as solid 

maize in the second season. These results are in 

agreement with those given by Metwally et al. 

(2009) on the effect of cropping systems and 

maize varieties on maize intercropped with 

soybean. The workers found that the cropping 

system had significant effects on maize dry 

weight.   

The highest dry weight was obtained by 

intercropping two cowpea plants hill
-1

 with maize 

in both seasons.  

Nitrogen fertilization significantly increased 

dry maize stover yield in the first and second 

seasons and reduced light intensity.  

 Dry stover yield of maize supplied with zero 

to 120 kg N fed
-1

 ranged from 2.4 to 4.2 t fed
-1

 in 

the first season, 2.0 to 3.5 t fed
-1

 in the second 

one. The greater dry stover yield average was 

obtained by intercropping two cowpea plants   

hill
-1

 with maize fertilized with 120 kg N fed
-1

 in  

both seasons (Table 17). 
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 العلاقة بين شدة الاضاءة وحاصل العلف الجاف للوبيا العلف والذرة الشامية تحت ظروف التحميل
 

*ولاء محمد النبوى *-   وفاء محمد شعراوى -  عبد الحفيظ عبد الرحمن عبد الحفيظ-قرنى اسماعيل عبد الجواد
 

 

 .جامعة القاهرة– كلية الزراعة – قسم المحاصيل  
مصر - الجيزة – مركز البحوث الزراعية – معهد بحوث المحاصيل الحقلية –  قسم بحوث محاصيل العلف *

 
 ملخص 

 ٢٠٠٩ ، ٢٠٠٨الزراعية بجامعة القاهرة بالجيزة خلال موسمى والبحوث  محطة التجارببأجريت تجربتان حقليتان  
 الازوتى على العلاقة بين شدة الاضاءة وحاصل العلف  التسميدبهدف دراسة تأثير نظم التحميل وكثافة النباتات ومستويات

 زرعت اللوبيا على ريشه وزرعت الذرة على الريشة المقابلة من ،الجاف للوبيا العلف المحملة على الذرة الشامية
 من الذرة الشامية وهو صنف هجين قصير الطول ١٢٢ وهجين فردى Buffاستخدم فى الدراسة صنف لوبيا العلف . الخط

 وذلك باستخدام كثافتين للوبيا  الزراعة فى بداية شهر يوليو فى كلا الموسمينتمت.  تظل أوراقة خضراء بعد نضج الحبوب
شقة مرتين فى مناستخدم تصميم القطاعات ال. بينما زرعت الذرة بالكثافة الموصى بها (فدان/ ألف نبات٦٠ ألف، ٣٠)العلف

لوبيا العلف محملة على الذرة الشامية ، ذرة شامية منفردة،  )ثلاثة مكررات، حيث خصصت القطع الرئيسية لنظم الزراعة 
وتضمنت  (سم بين الجور٢٠بالجورة مع ترك / نبات، نباتين)شقة الأولى للكثافة النباتية للوبيا العلف منوالقطع ال (لوبيا منفردة

فدان اضيفت على دفعتين /  كجم ن١٢٠ و٩٠ ،  ٦٠شقة الثانية أربعة مستويات من التسميد الازوتى هى صفر،  منالقطع ال
أظهرت النتائج وجود . (بعد الحشة الاولى للوبيا العلف) يوم من الزراعة ٦٠ يوم والثانية بعد ٢١متساويتين، الاولى بعد 

شدة الاضاءة فى أعلى اختلافات معنوية بين تأثير نظم التحميل و مستويات الكثافة النباتية و مستويات التسميد الازوتى على 
كما تفوقت الزراعة المنفردة للذرة على الزراعة المحملة فى شدة . خلال موسمى الزراعة  نباتات اللوبيا ومنتصف وأسفل

الاضاءة، كما لوحظت زيادة معنوية فى شدة الاضاءة فى الجزء العلوى من النباتات فى الزراعة المحملة مقارنة بشدتها فى 
وكانت شدة الاضاءة فى الجزء الوسطى من النباتات فى الزراعة المنفردة أكبر . الجزء الوسطى، والجزء السفلى من النباتات

منها فى الزراعة المحملة، كما تفوقت شدة الاضاءة عند زراعة نبات واحد فى الجورة مقارنة بزراعة نباتين بالجورة ولكن 
كانت الفروق بين هذه الزيادة منخفضة بين الكثافتين النباتيتين وعليه يمكن التوصية بزراعة نباتين بالجورة من اللوبيا عند 

كما أدت اضافة التسميد الازوتى الى انخفاض . تحميل لوبيا العلف مع الذرة الشامية لتعظيم حاصل العلف الأخضر من اللوبيا
وقد أعطت المعاملات غير المسمدة بالأزوت . شدة الاضاءة وزيادة صفات النمو الخضرى وحاصل العلف الأخضر والجاف

أدى التفاعل بين المعاملات الى تأثير معنوى على شدة الاضاءة وتم . أعلى القيم فى شدة الاضاءة مقارنة بالمعاملات المسمدة
الحصول على أعلى شدة اضاءة فى حالة الزراعة المنفردة لنبات واحد بالجورة مع عدم اضافة السماد الازوتى بينما انخفضت 

كما وجدت اختلافات معنوية بين نظم . فدان مع ترك نباتين بالجورة/ كجم ن١٢٠هذه القيم مع زيادة معدل التسميد حتى
التحميل فى شدة الاضاءة أعلى و منتصف وأسفل نباتات الذرة الشامية فى كلا الموسمين فيما عدا حالة زراعة نباتين فى 

الجورة مع التحميل والزراعة المنفردة للذرة وأدت اضافة السماد الازوتى الى انخفاض معنوى فى شدة الاضاءة فى جميع 
فدان و لكنها أدت الى زيادة حاصل الحبوب / كجم ن١٢٠ و٩٠ارتفاعات النباتات ولكن دون فروق معنوية بين مستوى 

ووزن الحطب الجاف، كما أظهرت المعاملات غير المسمدة بالازوت أعلى شدة اضاءة، و كان تأثير التفاعل بين نظم التحميل 
ومستويات التسميد الازوتى على شدة الاضاءة معنويا فى كل مستويات القراءة وأعطت الزراعة المنفردة للذرة مع عدم 

 .فدان أقل القيم/ كجم ن١٢٠اضافة السماد الازوتى أعلى القيم بينما أعطت الزراعة المحملة نباتين فى الجورة مع اضافة 
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