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ABSTRACT: 

 Okra (main crop) and cowpea or cucumber (secondary crops) were grown at the Experimental 
farm of Assiut University, in alternate hills 20 cm apart on 70 cm spaced rows. Okra was planted on 
April 1

st
 (2004) or April 7

th
 (2005). Cowpea was planted as intercrop with okra on three planting 

dates in 2004 (April 1
st

, 27
th 

and June 6
th

) and four planting dates in 2005 (April 7
th

, 28
th

, May 16
th

 
and June 1

st
). Cucumber was planted as intercrop on two planting dates in 2004 (April 1

st 
and 27

th
) 

and three planting dates in 2005 (April 7
th

, 28
th

 and May 16
th

). Sole crop treatments were also 
involved in the intercrop system. Data indicated that okra/cowpea intercropping did not affect or 
increased okra pod yield. Cowpea, on average, produced 231 kg dry seed yield per feddan when 
planted either simultaneously or 3 weeks after planting okra. In terms of intercropping evaluation 
parameters, ‘aggressiveness’ suggested that okra was dominant crop. The land equivalent ratio (LER) 
of okra/cowpea intercropping for both of these plating dates and the two years was 1.2. With regard 
to cucumber, fruit yield was produced only when it was planted simultaneously with okra. 
Okra/cucumber intercropping based on simultaneous planting of both crops depressed okra pod yield 
to 83.2% of the pure stand okra cultivation. Intercropped cucumber yield as percent of sole culture 
was 71%. ‘Aggressiveness’ intercropping parameter suggested that cucumber was dominant crop. 
LER of okra/cucumber intercropping, on average, was 1.6 when both crops were simultaneously 
planted. To benefit from added cucumber and cowpea crops, it is recommended to plant them 
simultaneously on the same date of planting okra. It is also possibly to plant cowpea 3 weeks after 
planning okra. 

 

INTRODUCTION: 

 Intercropping is a cultural system involves 

growing of two or more crops simultaneously on 

the same soil area. It has advantages in terms of 

intensity land uses and reduction of production 

risk for the small-scale farmer more than in sole 

cropping. Intercropping systems may offer 

several biological and socioeconomic advantages 

as far as the agricultural sustainability is 

concerned. For instance, multiple cropping 

systems are used to control severe pests and 

diseases infestation in numerous plant crops as 

pod-sucking bugs in cowpea + maize (Olufemi et 

al., 2001); arthropods in tomato + cucumber 

(Hummel et al., 2002) and witchweed in maize + 

legume (Kuchinda et al., 2003). On the other 

hand, intercropping systems probably present 

serious competition resulting in low yields, 

besides weed problems, pests and diseases 
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control and harvesting (Ofori and 

Gamedoagbao, 2005). The productivity of 

component crops in multiple cropping systems 

depend on several factors, including planting 

date, planting density, cultivated varieties, soil 

management and agriculture practices 

(fertilization, irrigation etc.) (Tsubo et al., 2003).  

 Most intercropping research has focused on 

field crops such as corn (Zea mays L.), soybean 

(Glycine max L.), faba bean (Vicia faba L.) and 

Sugar beat (Beta vulgaris L.) (Galal, 1998; 

Santalla et al., 2001; Kunchinda et al., 2003; 

Tsubo et al., 2005; Ghosh et al., 2006). 

Intercropping field and vegetable crops has also 

been intensively investigated (El-gergawi and 

Abdalla, 2000; Olufemi et al., 2001; El-shaikh 

and Bekheet, 2004). However, relatively few 

studies have addressed vegetables plus 

vegetables intercropping systems.  

 During the last decade relatively few studies 

were conducted on cultivating okra in multiple 

cropping systems. The majority of these studies 

were particularly concerned with intercropping 

okra with major field crops as maize, rice, 

soybean and sunflower (Muoneke et al., 1997; 

Olasantan, 1998; Emuh and Agboola, 1999). 

Intercropping okra and vegetable crops have 

been rarely investigated (Adeniyi, 2001; Singh, 

1993). In Egypt, a total of 16819 fedden are 

cultivated with okra and produced about 11238 

tons immature seed pods. Okra is planted 

mainly in summer (March to April) and its 

production window is from May to October. 

The total cultivated area of okra in Middle and 

Upper Egypt is reported to be 9690 fedden with 

a productivity of 69663 tons of immature pods. 

Upwards there are no reports available on 

studying intercropping okra with other crops 

either in Middle and/or Upper Egypt. The 

present intercropping study was conducted to 

investigate growth, development and yield of 

okra (main crop) with cowpea or cucumber 

(secondary crops).  

MATERIALS AND METHODS: 

 The present within-row intercropping study 

was conducted during two consecutive summer 

growing season (2004 and 2005) in the 

Vegetables Research Station, Faculty of 

Agriculture, Assiut University. The soil texture 

was clay and pH 7.8, field capacity 42%, 

available phosphorus 9 ppm and total nitrogen 

0.08%. Two separate experiments were 

conducted to assess growth, development and 

yield of okra (main crop) and either cowpea or 

cucumber (secondary crops). Accordingly, 

intercropping experiments were okra/cowpea 

and okra/cucumber. Each experiment was 

conducted in randomized complete-blocks 

(RCB) with 4 replicates in 2004 and with 3 

replicates in 2005. Treatment plot consisted of 4 

rows in 2004 and 5 rows in 2005. Each row was 

3 m long and 0.7 m wide. 

 In all experiments, seeds of the okra 

(Abelmoschus esculentus) cultivar ‘Balady’ were 

planted on April 1st, 2004 and April 7th, 2005. 

Planting hills were spaces at 40 cm on northern 

side of rows. Secondary crops were planted in 

the mid-distance between okra. Cultural 

practices including irrigation, fertilization and 

pests and diseases control were applied as 

recommended for okra production (main crop). 

Nitrogen fertilization was avoided for cowpea 

and cucumber except once at the first true leaf 

stage. 

Okra/Cowpea intercropping:  

 Seeds of the cowpea (Vigna unguiculata) 

cultivar Kafr el-shekh (Faculty of Agriculture, 

Tanta University) were planted as intercrop 

within okra rows on April 1
st
, 27

th
 and June 1

st
 

in 2004 and on April 7
th

 and 28
th

, May 16
th

 and 

June 1
st
 in 2005. Cowpea sole crop was planted 

at the same within-row spaces as intercropped 
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treatment on April 1
st
 and April 7

th
 in 2004 and 

2005, respectively.  

 The following growth, development and 

yield parameters were assessed for both okra 

and cowpea on plot basis: days lapsed to 50% 

flowering and to 50% fruiting plants. The 

following parameters were recorded on using 10 

randomly sampled plants: node of the first 

flower and of the first fruit, plant height (cm) at 

flowering and at the end of growing season, and 

number of pods/plant. Particular to cowpea, 

pod length (cm, 20 pod sample), number of 

seeds/pod (20 pod sample), weight of 1000 seeds 

and total dry seed yield per feddan (calculated 

based on the plot size) were determined. 

Particular to okra, average weight of 10 

marketable pods and total pod yield per feddan 

(calculated based on the plot size) were 

recorded.  

  

Okra/Cucumber intercropping:  

 Cucumber (Cucumis sativus) seeds 

(secondary crop) of the open-pollinated cultivar 

Beta alfa (Royal sluis seminis, 2700 Camino del 

sol Oxnard, ca 93030-7967, USA) were planted 

as intercrop on two different planting dates in 

2004 (April 1
st
 and 27

th
), and three planting 

dates in 2005 (April 7
th

 and 28
th

 and May 16
th

). 

Cucumber sole crop was planted at the same 

within-row spaces as intercropped treatment on 

April 1
st
 and April 7

th
 in 2004 and 2005, 

respectively. The same growth, development 

and yield parameters were assessed for okra as 

mentioned in for okra/cowpea intercropping. 

Particular to cucumber, average fruit weight, 

fruit length (cm), fruit diameter (cm), and 

percent pistillate flower were determined using 

randomly sampled 10 plants per plot). The total 

fruit yield per feddan was calculated based on 

the plot size. 

 

Intercropping Efficiency Parameters: 

 Land Equivalent Ratio (LER) was 

determined according to Willey (1979) where, 

LER= intercropping yield of main crop/pure 

stand yield of main crop + intercropping yield of 

secondary crop/pure stand yield of secondary 

crop. Aggressiveness values were determined 

according to McGilchrist (1965), where, 

aggressiveness for main crop=(intercropping 

yield of main crop/expected yield of main crop) - 

(intercropping yield of secondary crop/expected 

yield of secondary crop) and aggressiveness for 

secondary crop = (intercropping yield of 

secondary crop/expected yield of secondary 

crop)-(intercropping yield of main crop/ 

expected yield of main crop); the expected yield 

= yield of sole crop X the fraction of the area 

occupied (1.0 for okra and 0.5 for secondary 

crop in the presently used cropping system). 

 

Statistical Analyses and Mean 

Separation Procedure: 

 Analysis of variance relevant to RCB 

experiments as described by Gomez and Gomez, 

(1984) was used providing that data of the 

intercropping treatments gave a number of 

error degrees of freedom suitable to conduct 

valid ‘F’ significance test. In such case, ‘The 

Least Significant Difference’ (LSD0.05) was used 

for mean comparisons. Otherwise, where some 

intercropping failed to grow and/or give yield 

and consequently the error degrees of freedom 

was low to conduct a valid ‘F’ test, student’s ‘t’ 

test was used for mean comparisons (Steel and 

Torrie, 1980).  
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RESULTS: 

Growth, development and yield of main 

crop (okra) in okra/cowpea intercropping: 

Flowering and plant height traits: 

Number of days lapsed to 50% flowering was 

not affected with intercropping of cowpea on 

okra (Fig. 1-A). The position of the node of first 

flower showed significant changes only in 2005 

(Fig. 1-B). Okra plants grown with cowpea that 

was planted on April 7
th

 and 28
th

 formed the 

first flower on lower node than the pure stand 

okra. On the other hand, those okra plants 

grown with secondary crop cowpea that was 

planted on May 16
th

 and June 1
st
 developed the 

first flower on higher node than its respective 

control (pure stand okra). Regardless of 

planting date for the secondary crop (cowpea), 

okra plants grown with cowpea was 

significantly shorter at flowering stage in both 

years than their respective pure stand culture 

(Fig. 1-C). However, okra plant height at the 

end of the growing season was reduced in only 

the second and fourth planting dates in 2005 

(April 28
th

 and June 1
st
) (Fig. 1-D). 

 

Fruit traits and pod yield: Except planting 

cowpea on April 1
st
 in 2004, the number of days 

lapsed to 50% fruiting okra plants did not differ 

from those pure stand okra (Fig. 2-A). Position 

of node for the first okra pod set (Fig. 2-B) and 

number of pods produced per plant was similar 

for all intercropping treatments and pure stand 

okra (Fig. 2-C). Harvested pod had significantly 

reduced weight only in 2005 (Fig. 2-D). As 

demonstrated in Figure (Fig. 2-E), total okra 

pod yield was not affected with intercropped 

cowpea in 2004. Planting cowpea on May 16
th

 

and June 1
st
 2005 also did not significantly 

influence okra yield of pods. However, cowpea 

planting on April 7
th

 significantly increased 

okra pod yield while its planting on April 28
th

 

significantly reduced harvested pod yield of 

okra.  

Growth, development and yield of 

secondary crop (cowpea) in okra/cowpea 

intercropping: 

Flowering and plant height traits: 

Cowpea planted within okra rows on June 1
st
 in 

2004, and May 16
th

 and June 1
st
 in 2005 (i.e., 40 

to 65 days after planting the main crop okra) 

failed to grow. Comparing with pure stand 

grown cowpea, those plants intercropped as 

secondary crop within okra rows showed 

significant delay to develop flowers when 

planted on April 1
st
 (same planting date of the 

main crop okra) and 27
th

 in 2004 (Fig. 3-A). No 

significant difference in days to 50% flowering 

was detected between cowpea planted on April 

7
th

, 2005 (same planting date of the main crop 

okra) as secondary crop within okra rows and 

the pure stand. However, significantly delayed 

flowering was exhibited by cowpea planed on 

April 28
th

, 2005. Node of first flower showed 

similar results to days of 50% flowering, except 

for planting cowpea on April 1
st
, 2004 where no 

difference was detected compared with pure 

stand cowpea (Fig. 3-B). Obviously, cowpea 

plant height at both flowering time and the end 

of growing season increased when planted 3 - 4 

weeks after planting okra (April 27
th

, 2004 and 

April 28
th

, 2005) as comparing with the pure 

stand (Fig. 3-C and 3-D). Increment in only 

plant height at the end of growing season was 

found when cowpea was planted at the same 

planting date of the main crop okra in 2004 

(April 1
st
). 

 

Fruit traits and pod yield: Cowpea 

intercropped within okra rows exhibited 

significant increase in number of days lapsed to 

50% fruiting (Fig. 4-A) and node to form first 

fruit (Fig. 4-B) as compared to pure stand 

treatment. On the other hand, significant 

reduction occurred in number of pods produced 
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per plant (Fig. 4-C), pod length (Fig. 4-D) and 

total seed yield (Fig. 5-C). However, average 

weight of 1000-seeds was not affected (Fig. 5-B). 

Number of seeds per pod was significantly 

increased when cowpea was planted with okra 

at same planting date (April 1
st
) in 2004  

(Fig. 5-A).  

 

Growth, development and yield of main 

crop (okra) in okra/cucumber 

intercropping: 

Flowering and plant height traits: No 

differences among intercropping and pure stand 

culture of okra were found in days lapsed to 

50% flowering, except those grown 

simultaneously with cucumber (April 1
st
) in 

2004 (Fig. 6-A). Node to first flower was not 

affected in both years (Fig. 6-B). However, 

significantly reduced plant height at flowering 

was shown by okra grown with cucumber 

planted either simultaneously (April 1
st
, 2004 

and April 7
th

, 2005) with okra or later on April 

27
th

 in 2004 and April 28
th

 in 2005 (Fig. 6-C). 

Planting cucumber on May 16
th

 did not 

influence okra plant height. Height of okra 

plants at the end of growing season was reduced 

when it was grown with intercropped cucumber 

only in 2004 (Fig. 6-D). 

 

Fruiting traits and pod yield: Except the 

slightly delayed fruiting of okra planted 

simultaneously with intercropped cucumber, 

there were no differences between okra pure 

stand and different intercropping treatments 

(Fig. 7-A). However, node of the first fruit was 

not influenced (Fig. 7-B). While average weight 

of harvested okra pods did not differ among 

various treatments (Fig. 7-D), the number of 

pods produced per plant and pod yield was 

significantly reduced when okra was planted 

simultaneously with cucumber (Fig.  7-C). 

Number of pods per plant increased when okra 

was grown with cucumber planted on April 28
th

 

in 2005 but not total pod yield (Fig. 7-E). 

 

Growth, development and yield of 

secondary crop (cucumber) in 

okra/cucumber intercropping: 

Flowering and plant height traits: The 

number of days lapsed to 50% flowering 

increased in 2004 when cucumber was planted 

within okra rows on April 27
th

 (Fig. 8-A). Node 

of first flower increased for planting on both 

April 1
st
 and 27

th
 in this year (Fig. 8-B). 

However, there were no differences detected 

among pure stand cucumber and the 

intercropped cultures in 2005 for both days to 

50% flowering and the node of first flower. 

Plant height at flowering time, on the other 

hand, increased in both years, except planting 

on May 16
th

 in 2005 where it significantly 

decreased (Fig. 8-C). At the end of growing 

season, plant height was greater for 

intercropped cucumber planted on either dates 

(April 1
st
 and 27

th
) in 2004 than the pure stand 

(Fig. 8-D). However, intercropping cucumber 

did not influence plant height at end of growing 

season for all planting dates in 2005.  

 

Fruit traits and pod yield: Intercropped 

cucumber produced fruits only when planted 

simultaneously with okra on the same planting 

date (Fig. 10-D). Comparing with pure stand 

culture of cucumber, no differences for days 

lapsed to 50% fruiting (Fig. 9-A), node of first 

fruit (Fig. 9-B) and average fruit weight (Fig. 9-

D), length (Fig. 10-A) and diameter (Fig. 10-B) 

were shown by intercropped cucumber. 

Number of harvested fruits per plant in 2004 

but not in 2005 was reduced (Fig. 9-C). Percent 

pistillate flowers (Fig. 10-C) did not significantly 

change in 2004 whereas it significantly elevated 

in 2005. Total fruit yield produced by 
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intercropped cucumber was significantly 

reduced in comparison to pure stand in 2004 

(Fig. 10-D). Although tended to be lowered, total 

fruit yield in 2005 did not achieve significant 

deviation from pure stand culture.  

 

‘Land equivalent ratio and 

‘aggressiveness’: 

Okra/Cowpea intercropping: ‘Land 

Equivalent Ratio’ (LER) was greater than 1.0 

for okra/cowpea intercropping when both crops 

were planted simultaneously (i.e., April 1
st
 in 

2004 and April 7
th

 in 2005) or cowpea was 

planted 3 weeks after planting cowpea (i.e., 

April 27
th

 in 2004 and April 28
th

 in 2005) (Table 

1). Thus, intercropping on these dates increased 

the efficiency of culture soil use. As shown by 

LER values, the yield produced by okra and 

cowpea in 2004 would be produced from 13% 

(April 1
st
) and 23% (April 27

th
) additional soil 

area. For 2005, these area would be 39% (April 

7
th

) and 8% (April 28
th

) larger than the soil area 

used for production of these crops. The values 

of aggressiveness suggested that the main crop 

(okra) dominated over the secondary crop 

(cowpea) in the studied within-row 

intercropping system.  
 

Okra/Cucumber intercropping: Substa-

ntially, the ‘Land Equivalent Ratio’ (LER) 

exceeded 1.0 for okra/cucumber intercropping 

when both crops were planted simultaneously 

(i.e., April 1
st
 in 2004 and April 7

th
 in 2005) 

(Table 1). LER values indicated that the yield 

produced by okra and cucumber in 2004 would 

be produced from 46% additional soil area. For 

2005, such area would be 68% larger than the 

soil area used for production of these two crops. 

Thus, intercropping on these dates increased the 

efficiency of using culture soil. The values of 

aggressiveness suggested that the secondary 

crop (cucumber) was a strong dominant over 

the main crop (okra) in the studied within-row 

intercropping system (Table 1).  

 

 

Table (1): ‘Land Equivalent Ratio’ and ‘Aggressiveness’ values for intercropping of cowpea and cucumber (secondary 

crops) with okra (main crop) when cowpea was planted on three dates in 2004 [April 1
st 

(I), 27
th 

(II) and June 6
th 

(III)] 

and four planting dates in 2005 (April 7
th

 (I), 28
th 

(II), May 16
th 

(III) and June 1
st
 (IV)]. while cucumber was planted on 

two dates in 2004 [April 1
st 

(I) and 27
th 

(II)] and three planting dates in 2005 (April 7
th

 (I), 28
th 

(II) and May 16
th 

(III)]. 

Okra/Cucumber 

2004 

Parameter Land Equivalent Ratio Aggressiveness 

Sowing date Okra Cowpea Sum Okra Cowpea 

I 1.0 0.13 1.13 0.75 -0.75 

II 1.07 0.16 1.23 0.73 -0.73 

III 0.99 0.00 0.99 0.99 -0.99 

2005 

I 1.25 0.14 1.39 0.97 -0.97 

II 0.90 0.18 1.08 0.54 -0.54 

III 1.01 0.00 1.01 1.01 -1.01 

IV 0.98 0.00 0.98 0.98 -0.98 

2004 

Parameter Okra/Cucumber Aggressiveness 

Planting date Okra Cucumber Sum Okra Cucumber 

I 0.84 0.62 1.48 - 0.39 0.39 

II 0.99 0.00 0.99 0.99 -0.99 

2005 

I 0.82 0.86 1.68 - 0.73 0.73 

II 0.95 0.00 0.95 0.95 - 0.95 

III 0.98 0.00 0.98 0.98 - 0.98 
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Fig. (2): Days to 50% fruiting (A), node of the first fruit (B), number of pods/plant 

(C), average pod weight (g) (D) and total pods yield (ton/feddan) (E) of okra as 

affected by intercropped cowpea planted in alternating hills on three planting dates 

in 2004 (April 1
st
 27

th
 and June 1

st
 and four planting dates in 2005 (April 7

th
 , 28

th
, 

May 16
th

 and June 1
st
). Star on the bar presenting the fist planting date indicates 

significant difference at 0.05 level of probability from pure stand culture while stars 

on the bar presenting subsequent dates indicate significant difference at 0.05 level of 

probability from the first planting date.  
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Fig. (3): Days to 50% flowering (A), node of the first flower (B), plant height at 

flowering (cm) (C) and plant height at season end(cm) (D) of cowpea as affected by 

intercropping with okra on three planting dates in 2004 (April 1
st
, 27

th
 and June 1

st
) 

and four planting dates in 2005 (April 7
th

 , 28
th

, May 16
th

 and June 1
st
). Star on the 

bar presenting the first planting date indicates significant difference at 0.05 level of 

probability from pure stand culture while stars on the bar presenting subsequent 

dates indicate significant difference at 0.05 level of probability from the first 

planting date. 
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Fig. (4): Days to 50% fruiting (A), node of the first fruit (B), number of pods/plant 

(C) and pod length (cm) (D) of cowpea as affected by intercropping with okra on 

three planting dates in 2004 (April 1
st
 27

th
 and June 1

st
 and four planting dates in 

2005 (April 7
th

 , 28
th

, May 16
th

 and June 1
st

). Star on the bar presenting the fist 

planting date indicates significant difference at 0.05 level of probability from pure 

stand culture while stars on the bar presenting subsequent dates indicate 

significant difference at 0.05 level of probability from the first planting date.  
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Fig. (5): Number of seeds per pod (A), weight of 1000 seeds (B) and total seed yield 

(kg/feddan) (C) of cowpea as affected by intercropping with okra on three planting 

dates in 2004 (April 1
st
 27

th
 and June 1

st
 and four planting dates in 2005 (April 7

th
 , 

28
th

, May 16
th

 and June 1
st
). Star on the bar presenting the fist planting date 

indicates significant difference at 0.05 level of probability from pure stand culture 

while stars on the bar presenting subsequent dates indicate significant difference at 

0.05 level of probability from the first planting date. 
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Fig. (6): Days to 50% flowering (A), node of the first flower (B), plant height at 

flowering (cm) (C) and plant height at season end(cm) (D) of okra as affected by 

intercropped cucumber planted in alternating hills on two planting dates in 2004 

(April 1
st
 and 27

th
) and three planting dates in 2005 (April 7

th
 , 28

th
 and May 16

th
). 

Star on the bar presenting the first planting date indicates significant difference at 

0.05 level of probability from pure stand culture while stars on the bar presenting 

subsequent dates indicate significant difference at 0.05 level of probability from the 

first planting date. 
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Fig. (7): Days to 50% fruiting (A), node of the first fruit (B), number of pods/plant 

(C), average pod weight (g) (D) and total pods yield (ton/feddan) (E) of okra as 

affected by intercropped cucumber planted in alternating hills on two planting dates 

in 2004 (April 1
st
 and 27

th
) and three planting dates in 2005 (April 7

th
 , 28

th
 and May 

16
th

). Star on the bar presenting the fist planting date indicates significant difference 

at 0.05 level of probability from pure stand culture while stars on the bar presenting 

subsequent dates indicate significant difference at 0.05 level of probability from the 

first planting date. 
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Fig. (8): Days to 50% flowering (A), node of the first flower (B), plant height at 

flowering (cm) (C) and plant height at season end(cm) (D) of cucumber as affected 

by intercropping with okra on two planting dates in 2004 (April 1
st
 and 27

th
) and 

three planting dates in 2005 (April 7
th

 , 28
th

 and May 16
th

). Star on the bar 

presenting the first planting date indicates significant difference at 0.05 level of 

probability from pure stand culture while stars on the bar presenting subsequent 

dates indicate significant difference at 0.05 level of probability from the first 

planting date. 
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Fig. (9): Days to 50% fruiting (A), node of the first fruit (B), number of fruits per 

plant (C) and average fruit weight (D) of cucumber as affected by intercropping 

with okra on two planting dates in 2004 (April 1
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 and 27
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) and three planting dates 
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 , 28
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). Star on the bar presenting the first planting 

date indicates significant difference at 0.05 level of probability from pure stand 
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difference at 0.05 level of probability from the first planting date. 
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Fig. (10): Fruit length (A), fruit diameter (B), percent pistillate flowers (C) and total 

fruit yield (D) of cucumber as affected by intercropp ing with okra on two planting 

dates in 2004 (April 1
st

 and 27
th

) and three planting dates in 2005 (April 7
th

 , 28
th

 

and May 16
th

). Star on the bar presenting the first planting date indicates significant 

difference at 0.05 level of probability from pure stand culture while stars on the bar 

presenting subsequent dates indicate significant difference at 0.05 level of 

probability from the first planting date.  
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DISCUSSION: 

 The commonly grown okra cv ‘Balady’ in 

Upper Egypt occupies the land for relatively 

long season (5-6 months). The crop is produced 

as sole crop and while mature plants have 

vigorous growth, they usually grow slowly in the 

first month after seed planting. The present 

study suggests a possible production of 

secondary fast growing summer vegetables in a 

within-row intercropping system involving okra 

as main crop.  

 Concerning intercropped cowpea, on 

average, 231 kg dry seed yield per feddan was 

obtained when planted on the same date or 3 

weeks after planting okra. From the 

agronomical point of view, this amount seems 

reasonable when taking in account that within 

okra rows intercropped cowpea was almost one 

half the plant density of sole culture. Noticeably 

average 1000-seed weight of intercropped 

cowpea did not differ from those produced by 

sole cowpea culture in the present study. In 

contrast to results reported by (Singh, 1993; 

Muoneke et al., 1997), no reduction in okra yield 

was detected when cowpea was intercropped 

with it.  

 During growth and development, crop 

plants intercept and absorb growth factors 

(light energy, water and nutrients) and use them 

to produce biomass (Trenbath, 1986). Some part 

of this biomass is the harvestable yield. The 

needed growth factors are distributed variously 

in space and time. Therefore, crop 

complementary and supplementary relations 

determine the magnitude of intercrop 

competition (Ofori and Gamedoaghao, 2005). In 

intercropping system involving legume crop, 

supplementary relation would exist due to 

nitrogen fixation. Consequently, okra may not 

suffer competitions for N supplies when grown 

with cowpea. Data of the present study showing 

sometimes increase in okra yield grown with 

cowpea intercrop substantiate the lack of 

critical competition for such prominent nutrient 

growth factor.  

 Complementarities would occur when 

growth pattern of component crops in an 

intercrop differ in critical period of high 

demand for resources (Iragavarapu and 

Randall, 1996). Complementary relation 

between okra cowpea may be weak since both 

okra and cowpea are erect plants and 

competition for light may seriously stands 

(Ofori and Gamedoagbao, 2005). Cowpea 

plants, especially when grow 3 weeks after 

planting okra, tended to develop etiolating stem 

and show delay in flowering and fruiting (Fig. 3-

A, 3-D and 4-A). In comparison with sole 

cowpea crop, depression in seed yield of 

intercropped cowpea was accompanied with 

severe reduction in number of pod produced 

per plant. In contrast, okra especially in the 

second year tended towards produce increased 

yield (Fig. 2-E).  

 Plant architectural traits, therefore, as 

being an important factor to provide 

complementarities between intercropping 

component crop has been considered in 

breeding programs of cowpeas (Nelson and 

Robichaux, 1997). However, selection for 

improved yield under sole cropping may not 

necessarily lead to improved yield under 

intercropping and different plant traits may be 

more appropriate for cultivars intended for use 

under intercropping than for those intended for 

use under sole cropping. Obviously, cowpea 

planted within rows of okra later during 5
th

 or 

7
th

 week after planting okra in the present study 

failed completely to grow. Thus, use of different 

planting date here presented a potential 

amendment to enhance complementarities in 
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okra/cowpea intercrop production (Muoneke et 

al., 1997). 

 The yield results of cowpea and okra 

intercropping suggest that cowpea was not 

strong competitive to okra. As shown by 

intercropping evaluation parameters 

(‘aggressiveness’ Table 1), obviously okra was 

dominant crop plant in this intercropping 

system. However, ‘land equivalent ratio’ of 

okra/cucumber intercropping based on these 

planting in a within row alternate hills was 

greater than 1.0 indicating higher combined 

yield production than sole cropping of okra. 

Since no substantial costs were added, income 

return would be increased from okra/cowpea 

intercropping.  

 With regard to cucumber, on average, 3 

tons of cucumber fruits per feddan were 

obtained when it was planted at the same date 

with okra. This yield was 71% of sole cucumber 

crop obtained at no substantial additional costs. 

Worthwhile to mention that cucumber was 

planted in mid-spaces between okra plants 

grown 40 cm apart and their plant density were 

almost 50% lower comparing with pure stand 

culture. However, cucumber yield came out on 

expense of 1 ton/feddan okra yield. Depression 

in okra yield was consistently accompanied by 

reduction in plant height at flowering stage, and 

number of produced pods per plant (Fig. 7-C). 

Since plant height at the end of the season and 

node of first pod was not affected, depressed 

yield can be attributed to reduction occurred in 

fruit set.  

 Higher yield advantage can be realized in 

intercropping system when growth patterns in 

terms of time (growth rapidity and maturity 

period) and space (plant architecture) of 

component crops (Ghosh et al., 2006) can 

establish complementarities. Results of 

cucumber and okra crop yield suggest that 

cucumber was a strong competitive to okra. In 

terms of intercropping evaluation parameters 

(‘aggressiveness’ Table 1), cucumber dominated 

over okra crop. Okra and cucumber are plants 

with different architecture and likely they were 

not in critical competitions for light interception 

during the initial critical fast growth period of 

cucumber (Sharaiha et al., 2004). Okra plants 

while they grew vigor later in the production 

season, they did not seem to develop sufficient 

deeply penetrating roots during the first month. 

On the other hand, cucumber growth 

progressed faster but may have most of its 

effective absorption surface (root) in the top soil 

later. Thus okra and cucumber may rather 

faced considerable competition for nutrient 

supplies from growing soil. Such situation may 

be overcome using additional fertilizer supplies 

especially N ones. But it needs to be evaluated as 

it will add an additional production cost.  

 Cucumber intercropped within okra rows 

when planted 3 or 5 weeks after okra planting 

was subjected to deep shading by okra plants. 

In comparison to sole culture, cucumber plants 

showed etiolated stems (Fig. 8-D) and produced 

no pistillate flowers (Fig. 10-C). As result, these 

plants did not produce fruits. Thus 

intercropping evaluation parameter for 

‘aggressiveness’ showed dominance for okra 

while land equivalent ratio was or very close to 

1.0 indicating no yield benefit from an added 

cucumber crop to growing okra main crop. The 

land equivalent ratio of okra-cucumber 

intercropping based on simultaneous planting in 

a within row alternate hills was greater than 1.0 

indicating higher combined crop outcome than 

sole cropping of okra.  

 In practical sense, however, okra per unit 

price is usually at least as twice as that for 

cucumber. Simply, 1 ton of okra would account 

for 2 tons of cucumber as far as the cash return 

is concerned. Thus, intercropping of cucumber 
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with okra may outcome to add cash return of 

one ton cucumber fruits per feddan. On the 

other hand, intercropping seemed to enhance 

cucumber fruit quality since those fruits were 

smother, shiner and straighter than those 

produced from pure stand plants. Partial shade 

provided by okra plants may reduce light and 

temperature stress and thus provided favorable 

climate to cucumber fruit to development in 

terms of shape quality mentioned above. 

Therefore, fruits produced from intercropped 

cucumber would receive better acceptance of 

consumers and provide higher cash return than 

those from sole culture. Overall, results of 

simultaneously planted cucumber and okra tend 

to support alternate within-row hills cropping 

system.  

 In conclusion, a reasonable additional crop 

outcome could be realized by intercropping of 

cowpea or cucumber secondary crops with okra 

cv. ‘Baladi’ as main crop. To benefit from these 

added crops, it is recommended to plant them 

simultaneously on the same date of planting 

okra. It is also possibly to plant cowpea 3 weeks 

after planning okra.  
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 الإٔراض اٌّحًّ ِٓ اٌٍٛت١ا ٚاٌخ١اس )وّحاص١ً شا٠ٛٔح( ٚاٌثا١ِا )ِحصٛي سئ١غٝ( 

 ِٚذٜ ذأششٖ تّٛاػ١ذ ذح١ًّ اٌّحاص١ً اٌصا٠ٛٔح  

 ِعذٜ ػٍٝ أحّذ ِٛعٝ،  محمد فؤاد محمد ػثذ الله، محمد حّاَ اٌذل١شٟ، ػّاد اٌذ٠ٓ فؤاد إٌٛتٝ 

 ظاِؼح أع١ٛط  - و١ٍح اٌضساػح –لغُ اٌثغاذ١ٓ 

 
ظاِؼح أع١ٛط،  -( تّضسػح اٌخضش اٌثحص١ح تى١ٍح اٌضساػح 2005 , ٠2004د ٘زٖ اٌذساعح خلاي ِٛع١ّٓ ص١ف١ٓ ِررا١١ٌٓ )أظش

ٚلذ أعرخذَ ٔظاَ ذح١ًّ ٚاحذ ٚ٘ٛ  .ٚرٌه تٙذف دساعح الإٔراض اٌّحًّ ٌٍٛت١ا ٚاٌخ١اس )وّحاص١ً شا٠ٛٔح( ػٍٝ اٌثا١ِا )وّحصٛي سئ١غٟ(

 .عُ 40ػٍٝ أتؼاد  2005أتش٠ً ػاَ  7ٚفٝ  2004أتش٠ً ػاَ  1ت١ٓ اٌعٛس ح١س ذُ صساػح اٌثا١ِا فٝ  اٌضساػح فٟ ٔفظ اٌخظ تاٌرثادي

ٚراخ شلاز ِىشساخ فٝ  2004راخ أستؼح ِىشساخ فٝ اٌّٛعُ اٌضساػٝ  حأظش٠د وً اٌرعاسب فٝ ٘زٖ اٌذساعح فٝ لطاػاخ واٍِح ػشٛائ١

            ٚوأد اٌرعاسب وّا ٠ٍٟ :       ،2005اٌّٛعُ اٌضساػٝ 

  -ذعشتح ذح١ًّ اٌٍٛت١ا ػٍٝ اٌثا١ِا : -ٚلا أ

وّا ، 2005ػاَ  1/6، 16/5، 22/4، 7/4ٚفٝ ،  2004ػاَ  1/6، 27/4، 1/4ف١ٙا صسػد اٌٍٛت١ا وّحصٛي ِحًّ ػٍٝ اٌثا١ِا  

ٌُ ٠رأشش :  ٟ ٌٍث١أاخ ا٢ذٟ ٚلذ أظٙش اٌرح١ًٍ الإحصائ، ػٍٝ اٌرٛاٌٝ 2005،  2004فٝ ػاِٝ  7/4،  1/4صسػد اٌٍٛت١ا غ١ش ِحٍّٗ فٝ 

ٚ رٌه فٝ ػاَ  ، ِٚرٛعظ ٚصْ اٌمشْ ٚػمذج أٚي لشْ ػٕذ ذح١ًّ اٌٍٛت١ا ػ١ٍٙا ،اٌّحصٛي الإظّاٌٟ ٌمشْٚ اٌثا١ِا ٚػذد اٌمشْٚ/ٔثاخ

ؼاد فٝ ف١ّا ٚظذخ ص٠ادج ِؼ٠ٕٛح فٝ ِحصٛي اٌمشْٚ ٚٔمص ِؼٕٛٞ فٝ ِرٛعظ ٚصْ اٌمشْ ػٕذ صساػح اٌٍٛت١ا ِؼٙا فٝ ٔفظ ا١ٌّ 2004

، ٘زا ٌُٚ ٠رأشش ِحصٛي اٌثا١ِا ِٚرٛعظ ٚصْ اٌمشْ تاٌضساػاخ اٌّرأخشج ػٓ رٌه ٌٍٛت١ا. تاٌّماسٔح ِغ اٌٍٛت١ا اٌغ١ش 2005اٌؼاَ اٌصأٟ 

ِحٍّح فئْ ذٍه اٌّحٍّح أػطد ِحصٛلا ِٓ اٌثزٚس اٌعافح ألً ِؼ٠ٕٛا تذسظح وث١شج فٝ ػاِٟ اٌذساعح ٚصاحة ٘زٖ ص٠ادج فٝ ػذد الأ٠اَ حرٝ 

ظٙشخ أ. جتزس 1000ٔثاذاخ ِصّشج ٚػمذج أٚي لشْ ٚٔمص فٝ طٛي اٌمشْ ٚػذد اٌمشْٚ ػٍٝ إٌثاخ ت١ّٕا ٌُ ٠رأشش ِرٛعظ ٚصْ  50%

ٚرٌه ػٕذ صساػح اٌثا١ِا ٚاٌٍٛت١ا ِؼا فٝ ٔفظ  ،(1.0ػٍٝ ِٓ اٌٛاحذ اٌصح١ح )أدائّا  (LER)سض لأحغاتاخ ل١ُ ِؼاًِ وفاءج اعرغلاي ا

  1.20 أعات١غ تؼذ صساػح اٌثا١ِا، ٚتٍغد فٝ اٌّرٛعظ ٌّؼادٜ اٌضساػح ِٚٛعّٝ اٌضساػح 3صساػح اٌٍٛت١ا تٕحٛ ٚ ػٕذ أ ح١ِؼاد اٌضساػ

 ٔراظّٙا وّحص١ٌٛٓ ِح١ٍّٓ تحٛاٌٝإوثش ِٓ ذٍه اٌرٝ اعرخذِد فٝ أٚتٙزا فئٔٗ لإٔراض ِحصٛي ِّاشً ِٓ اٌثا١ِا ٚاٌٍٛت١ا ٠ٍضَ ِغاحٗ 

 ٔراظٙا ػٍٝ اٌٍٛت١ا. إثا١ِا ذغٛد فٝ ْ اٌأ حٚضحد ذمذ٠شاخ اٌؼذٚا١ٔأ. 20%ٚ

  -شا١ٔا : ذعشتح ذح١ًّ اٌخ١اس ػٍٝ اٌثا١ِا :

وّا صسع خ١اس غ١ش ِحٍّٗ ، 2005ػاَ  22/4،  4/ 7ٚفٝ ،  2004ػاَ  27/4، 1/4ف١ٙا صسع اٌخ١اس وّحصٛي ِحًّ ػٍٝ اٌثا١ِا  

ٚلذ  .ٔفظ اٌصفاخ اٌغاتك روش٘ا فٝ ذعشتح ذح١ًّ اٌٍٛت١ااٌثا١ِا فٝ ػٍٝ اٌرٛاٌٝ.  ٚلذ دسعد  2005،  2004فٝ ػاِٝ  7/4،  1/4فٝ 

صساػح اٌخ١اس فٝ ٔفظ ١ِؼاد صساػح اٌثا١ِا ِحّلا ػ١ٍح إٌٝ ٔمص ِؼٕٛٞ فٝ ِحصٛي لشْٚ اٌثا١ِا فٝ  ْأأظٙش اٌرح١ًٍ الإحصائٟ ٌٍث١أاخ 

فٝ ػاَ  جٔثاذاخ ِصّش %50ٌصفاخ ػذا ػذد الأ٠اَ حرٝ ػاِٟ اٌذساعح ٚسافك ٘زا ٔمص ِؼٕٛٞ فٝ ػذد اٌمشْٚ/ٔثاخ دْٚ ذأش١ش ػٍٝ تالٟ ا

ِحصٛي لشْٚ اٌثا١ِا اٌّحٍّح ٚاٌغ١ش ِحًّ ػ١ٍٙا اٌخ١اس ِؼ٠ٕٛا ػٕذ صساػح اٌخ١اس فٝ اٌّٛاػ١ذ  . ٘زا ٌُٚ ذىٓ اٌفشٚق ت١ٓ 2004

٠ٛا ِماسٔح ِغ اٌخ١اس اٌغ١ش ِحًّ فٝ ػاَ لً ِؼٕأأٔرط اٌخ١اس اٌّحًّ ػٕذ صساػرٗ فٝ ٔفظ ١ِؼاد صساػح اٌثا١ِا ِحصٛلا اٌّرأخشج ػٓ ٘زا . 

فمظ، ٚصاحة ٘زا ٔمص ِؼٕٛٞ أ٠ضا فٝ ػذد اٌصّاس/ٔثاخ ت١ّٕا ٌُ ذرأشش تالٟ اٌصفاخ اٌصّش٠ح. أِا اٌخ١اس اٌزٞ صسع فٝ ِٛاػ١ذ تؼذ  2004

رح١ًّ فئْ اٌم١ُ وأد دائّا ذض٠ذ وّم١اط ٌىفاءج اٌ (LER) سض لأػٕذ حغاب ِؼاًِ وفاءج اعرغلاي ا ٘زا فئٔٗ ٌُ ٠صّش فٝ ػاِٟ اٌذساعح .

ْ ِا حصٍٕا أٜ أ، 1.6، ٚتٍغ وّرٛعظ ٌٍؼا١ِٓ ٗ( ػٕذ صساػح اٌخ١اس فٝ ٔفظ ١ِؼاد صساػح اٌثا١ِا ِحّلا ػ1.0١ٍػٓ اٌٛاحذ اٌصح١ح )

ٚضحد أ, ٚ%60س ٔراض ٌّحًّ ٌّٙا تّمذالإاٌرٝ اعرخذِد فٝ ا حٔراض اٌثا١ِا ٚاٌخ١اس واْ ١ٌٕرط ِٓ ِغاحح ذض٠ذ ػٓ اٌّغاحإػ١ٍٗ ِٓ 

 ِغ اٌثا١ِا.  جأْ اٌخ١اس ِٕافظ لٜٛ ٌٍثا١ِا ٌغشػح ّٖٔٛ ٚاخرلاف طث١ؼح ّٖٔٛ ِّا ِىٕٗ ِٓ إٌّٛ ٚالإٔراض تىفاء حذمذ٠شاخ اٌؼذٚا١ٔ

 :حٌٍذساع حاٌرطث١م١ جالاعرٕراظاخ ٚاٌفائذ

ٚ أذِا صسػد فٝ ٔفظ ١ِؼاد صساػح اٌثا١ِا /فذاْ ػٕحوعُ تزٚس ظاف 231ّرٛعظ ٌٍّٛع١ّٓ ػٍٝ اٌثا١ِا فٝ اٌ حٔرعد اٌٛت١ا اٌّحٍّأ 

ِؼاٍِح ) حِٓ وصافح صساػح اٌٍٛت١ا اٌغ١ش ِحٍّ  %50ْ وصافح صساػح اٌٍٛت١ا اٌّحٍّح ٘ٝ حٛاٌٝ أعات١غ ٚظذ٠ش تاٌزوش أ حتؼذ٘ا تصلاش

ضاف١ا دْٚ ذىا١ٌف إػائذا  حٌى١ّْ ذّصً ٘زٖ اأٚتزٌه ٠ّىٓ  ،ٜ ٔمص فٝ ِحصٛي اٌثا١ِا اٌّحٍّحأٔراض اٌٍٛت١ا ٌُ ٠صاحثٗ إْ أٚ ،(حاٌّماسٔ

ٔٗ ٌُ ٠رُ إٔراض ِحصٛي تزٚس ظافٗ ِٓ اٌٍٛت١ا اٌّحٍّح فٝ اٌّٛاػ١ذ اٌّراخشج فئٔٗ ٠ٕصح لأ. ٚٔظشا حذزوش ػذا ذماٜٚ اٌضساػ حضاف١إٔراض إ

ٔرط ػٕذ أأِا ػٓ اٌخ١اس  فمذ عات١غ. أ 3وصش تؼذ فرشٖ فٝ حذٚد لأٚ ػٍٝ اأتضساػح اٌٍٛت١ا ِحٍّح ػٍٝ اٌثا١ِا فٝ ٔفظ ٚلد صساػح اٌثا١ِا 

ِٓ ِحصٛي اٌخ١اس اٌغ١ش ِحًّ )ِؼاٍِح  %71ٚ٘زا ٠ّصً  ،طٓ/فذاْ 3.1صساػرٗ فٟ ٔفظ ١ِؼاد صساػح اٌثا١ِا وّرٛعظ ٌٍّٛع١ّٓ 

اٌّحًّ ظاء  لإ أْ إٔراض اٌخ١اسإػٓ اٌغ١ش ِحًّ.  %50اٌّماسٔح( ِغ اٌٛضغ فٟ الاػرثاس أْ اٌخ١اس اٌّحًّ واْ وصافرٗ إٌثاذ١ح ألً حٛاٌٟ 

ِٓ ِحصٛي اٌثا١ِا  %23صثح ِحصٛي اٌثا١ِا اٌّحًّ وّرٛعظ أطٓ/فذاْ ٚ 1ػٍٝ حغاب ِحصٛي اٌثا١ِا ٚاٌزٞ ٔمص فٟ اٌّرٛعظ 

إٌّضسػح تذْٚ ذح١ًّ ٚتاٌٛضغ فٟ الاػرثاس أْ أعؼاس اٌثا١ِا حٛاٌٟ ضؼف أعؼاس ٚحذج اٌٛصْ ِٓ اٌخ١اس فٟ ٘زا اٌّٛعُ، فئٔٗ ػ١ٍّا ٠ّىٓ 

طٓ/فذاْ. ٘زا ٌُٚ ٠ٕرط  1.1طٓ خ١اس ٠ٚظً ٕ٘ان ػائذ إضاف١ا تذْٚ ذىا١ٌف إضاف١ح ٌلإٔراض ٠غاٜٚ  2طٓ تا١ِا ٠غاٜٚ  1ٔمص اػرثاس آْ 

فٟ  اٌخ١اس أٞ ِحصٛي إرا صسع ِرأخشا ح١س عاد ّٔٛ اٌثا١ِا ذّاِا ػ١ٍٗ, ٌٚزٌه فئٔٗ ٠ٕصح ترح١ًّ اٌخ١اس ػٍٝ اٌثا١ِا ٚرٌه ت١ٓ ظٛس اٌثا١ِا

 ذرُ اٌضساػح ٌٍخ١اس ٚاٌثا١ِا ع٠ٛا فٟ ٔفظ ١ِؼاد اٌضساػح.  ٔفظ اٌخظ ػٍٝ أْ

 


