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Productivity and land equivalent ratio of intercropping Egyptian cotton 

with some winter crops in Egypt 

 
ABSTRACT 

 
Two field experiments were carried out at Research Station, El-Sharkia Governorate, ARC, 

Egypt during 2009/2010 and 2010/2011 seasons to investigate the effect of relay intercropping cotton 

with some winter cropsas compared with sequentialsolid planting of these crops on the productivity, 

land equivalent ratiosand net return of these patterns. The experimental treatments were conducted in 

split plot design with three replications. Two cotton cultivars were grown in the main plots, while 

cropping systems were allocated in sub plots as followed: relay intercropping cotton with faba bean 

and wheat at 20th March, faba bean and wheat were grown with low and high plant densities. These 

treatments were compared with growingcotton after Egyptian cloverat 20th March, 20th April and 20th 

May, as well as, after faba bean at 20 Apriland after wheat at 20
th
 May.  

Results showed that cotton cultivars and the interactions between cotton cultivars and 

cropping systems   had insignificant effects on yield /ha. of preceding crops (faba bean and wheat) 

while cropping systems had significant effects on yield /ha of wheat and faba bean. Wheat (solid) 

planting in two rows/ridge (S10) has the highest grain yield / ha of wheat, also, faba bean (solid) in 

high density hasthe highest inseed yield / ha.On the other hand,there were significant differences 

between cultivars, cropping systems and their interaction on seed cotton yield per ha.Cotton cultivar 

Giza 86 had higher values of seed cotton yield per ha. thanGiza 90. Growing cotton plants as followed 

of E.c or intercropping with faba bean at 20
th
 March gave higher values, also it had the same effects of 

cotton traits grown in solid plantings at 20th April after faba bean. Growing cotton plants as followed 

E.c at 20/4 or intercropping with wheat at 20th March had the same effects of cotton traits. The late 

date planting cotton (20
th
 May) as followed after Egyptian clover or wheat caused highly significant 

reductions in the studied cotton traits as compared with those grown in the early date. Growing cotton 

after/with legumes had positive effect on cotton traits in comparison with those followed or 

intercropped with wheat.Low plant density of faba bean (one row/ridge) or wheat (two rows/ridge) 

decreased their effects on cotton traits under relay intercropping, meanwhile, the cotton traits was not 

affected by plant density of faba bean or wheat when cotton was grown after these crops.  All 

intercropping systems gave advantages in (LERs) as compared with sequential cropping systemwhere 

it ranged from 1.9 to 2.81 of S2 and S4 respectively..The results revealed that cotton cultivar Giza 86 

had higher total and net returns than the other cultivar (Giza 90). In regard to cropping systems, total 

and net returns of cotton after faba bean at 20th April gave the highest total and net returns while 

planting cotton after wheat and E.c at 20thMay had lowest values. 

INTRODUCTION 

In recent years, trends in agricultural production systems have changed towards 

achieving high productivity and promote sustainability over time as a result of the rapid 

increase of the population in Egypt. It is known that Egyptian cotton (Gossypium barbadense 

L.) is an important crop for fiber and vegetable oil not only in Egypt but also in the world. 

However, one of the main problems associated with the Egyptian farmers is escaping from 

growing cotton in their farms as a result of low cotton productivity after wheat harvest. A 

gradual reduction of cultivated area of cotton was occurred from448thousand ha. in 1982 to 

136thousand  ha. in 2012 as a result of high costs of cotton productivity as compared with 
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other summer crops,i.e.maize (Zea mays L.) and rice (Oryza sativa L.). Additionaly, wheat  

(Triticum aestivum L.)and faba bean (Vicia faba) are grown in Egypt whereasthey are 

considered as strategic cereal crops and the main.On the other hand, Egyptian clover 

(Trifolium alexandrinumL.) is very important for successful animal production.The cultivated 

area of wheat, Egyptian clover and faba bean were1,336,788 million,746,787 thousand and 

45,362thousandha, respectively (Bulletin of Statistical Cost Production and Net Return, 

2014). 

To solve the problem efficiently, intercropping cotton is a promising strategy through 

increasing cropping index and maximizing land use.Intercropping should technically help the 

agricultural policy to be in the challenge against food crises in Egypt (Sayed Galal and 

Metwally 1986 and Metwally, 1999).Relay intercropping is a kind ofintercroppingsystems 

in which two or more crops grew simultaneously during part of the life cycle.  

So, it may be possible thatrelay intercropping cotton with wheat or faba bean without 

tillage. So, it may be possible thatrelay intercropping cotton with wheat or faba bean with no 

tillage through modified cotton sowing dates could be increased land use and decreased fixed 

costs.Also, modifying in growing cotton after wheat, Egyptian clover or faba bean could be 

more remunerative to cotton growers.All intercropping systems with cotton have an 

advantage in land productivity compared to mono cultures (Zhanget al., 2007). The present 

study aimed to investigate the effect of cotton cultivars and cropping systems on the 

productivityand land equivalent ratio, as well as, net return. 

MATERIALS AND METHODS 

The present investigation was carried out at Kafr EL-Hamam El-Sharkia governorate, 

ARC, Egypt, during the two successive seasons 2009/2010 and 2010/2011 to investigate the 

effect of cotton cultivars and some new cropping systems on the productivity, land equivalent 

ratio and net return of cotton and somewinter crops.The experiment included twenty two 

treatments which were the combinations between two cotton cultivars and eleven cropping 

systems (Table 2). The Egyptian cotton cultivars Giza 86 and Giza 90 were used.The 

preceding winter crops were wheat (Sakha 93),faba bean (Giza 3) and Egyptianclover(Helaly 

) were used in the two growing seasons. Some varietal differences of the two tested Egyptian 

cotton cultivars are presented in Table(1). Cropping systems of growing cotton in relay 

intercropping or after harvesting winter crops are illustrated in Table (2) and Figure (1). The 

experiments were carried out in clay loamy soil and the preceding crop was rice in the two 

seasons before winter crops. 
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Table (1).Some varietal differences of the two Egyptian cotton cultivars.  

Cotton cultivars Giza 86 Giza 90 

Pedigree Cross (Giza 75 x  Giza 81) Cross (Dandra x  Giza 83) 

Country of origin  Egypt Egypt 

Class –growing areas North Delta  Middle and Upper Egypt (South) 

The 1
st
 node of sympodial branch 7 or 8 6 or 7 

Plant height  Tall  Medium (110-140 cm) 

Size of boll casings Medium Large (
3
/4 of boll size) 

• These data were obtained by Cotton Research Institute, F.C.R.I., A.R.C., Giza, Egypt. 

 

Table (2). Cropping systems of growing cotton in relay intercropping or after harvesting winter crops. 

No. Cropping system 

S1 Cotton was planted on one side of the ridge(70 cm)   after two cuts of Egyptian clover at 20
th

 March 

(control).  

S2 Faba bean was planted on one side of the ridge (70 cm) atmid- October and cotton was intercropped with 

faba bean on the other side of the ridge at 20
th

 March on the next year. This system is called 'relay 

intercropping cotton with faba bean'. 

S3 Faba bean was planted on two sides of the ridge (70 cm) at mid-October and cotton was intercropped with 

faba bean on one side of the ridge at 20
th

 March on the next year. Plant density of faba bean was doubled 

than that of cropping system S2 

S4 Relay intercropping cotton with wheat, which was planted by two rows on the ridge (70 cm) at mid- 

November( low density) and cotton was intercropped on one side of the ridge at 20th March on the next 

year . 

S5 Relay intercropping cotton with wheat as that of system 4, but wheat was grown by three rows on the ridge 

(high and recommended  density)  

S6 Cotton was planted after three cuts of Egyptain clover at 20th April, as that of cropping system S1 

S7  Planting cotton after harvesting faba bean at 20
th

 April without tillage; wheras,faba bean was grown  as 

that of cropping system S2. 

S8 Planting cotton after harvesting faba bean at 20
th

 April without tillage; wheras, faba was grown as that of 

cropping system S3. 

S9 Cotton was planted after four cuts of Egyptian clover  at 20
th

 May.  

S10 Planting cotton after harvesting wheat at 20
th

 May without tillage; wheras, wheat  was grown as that of  

cropping system S4. 

S11 Planting cotton after harvesting wheat at 20th May without tillage; wheras, wheat  was grown as that of  

cropping system S5.     
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Figure (1). Cropping systems of growing cotton in relay intercropping or after harvesting winter crops. 
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Treatments were arranged in a split plot in Randomized complete Block design 

withthree replications. Cotton cultivars were assigned to the main plots, while cropping 

systems were allocated in sub plots.Each sub plot consisted of 6 ridges, 5.0 m in length, 0.7 m 

in width and plot area was 21.0m
2
. Other agronomic recommended practices were practiced 

according to technical recommendations of cotton, wheat, faba bean and Egyptian clover. 

Cotton cultivars were grown by 142857 plants per ha, while faba bean was planted by 285714 

plants per ha in S3 and S7 but density at S2 and S6reduced to 142857 plants per ha. Egyptian 

cloverwas drilled by rate of 48.0 kg per ha. Wheat was planted by rate 119kg/ ha(high 

density) in S5 and S9, while S4 and S8 was planted by rate 95 kg/ha. (low density).  Ten 

individual guarded plants from cotton, faba bean and wheat were randomly taken from each 

experimental plot to study yield components. Seed cotton yield per ha was estimated as the 

weight of seed cotton yield picked from the four middle ridges in plot, then converted to yield 

per ha. With respect to faba bean seed yield and wheat grains per ha.were estimated from the 

four middle ridges in sub plots and converted to yield per ha. Forage yield of E. clover per ha. 

(ton) was estimated as fresh weight of cuttings taken from the sub plot and converted toyield 

per ha.  

The studied traits: 

A. Yield  

1.Seed cotton yieldper ha (ton). 

2.Yieldper ha (ton) of wheat andfaba bean, as well as, forage yield of Egyptian cloverper ha 

(ton). 

B. Competitive relationship  

1-Land equivalent ratio (LER) 

LER defined as the ratio of area needed under solid cropping to one of intercropping 

at the same management level to produce an equivalent yield (Mead and Willey, 1980). It is 

calculated as follows:LER= (Yab/Yaa)+(Yba/Ybb), Where Yaa= pure stand yield of crop 

a(cotton), Ybb = pure stand yield of crop b(faba bean or wheat),Yab =intercrop yield of crop a 

(cotton),  

Yba= intercrop yield of crop b (faba bean or wheat). 
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2- Area time equivalent ratio (ATER) 

It is calculated according to Hiebsch and McCollum (1987) as follows: 

ATER=(LaTa + LbTb) / T  where, La= relative yield of the first crop(wheat or faba bean), Ta= 

the time of the first crop, Lb = relative yield of the second crop(cotton), Tb= the time of the 

second crop, T= the time from planting the first crop until harvesting the second crop. 

C. Financial return 

Farmer's benefit was calculated by determining each of totalreturn, costs and net returns 

of intercropping cultures, as well as, solid plantings according to Metwallyet al. (2009) 

1.Total return/ha (L.E.). 

Total return = (yield a x price a + yield b x price b).Theprices were presented by Bulletin of 

Statistical Cost Production and Net Return (2013), as well as, market prices. 

2. Net return / ha (L.E.).  

Net return / ha = total return – variable costs for both crops in solid and intercropping 

patterns. 

D. Statistical manipulation  

 The data were statistically analyzed according to the technique of analysis of variance 

(ANOVA) for the split plot design using COSTAT Computer software package. 

LeastSignificant Difference (L.S.D.) was used to test the differences between treatment 

means at 5%level of probability as described by Gomez and Gomez (1984).The 

homogeneity test was conducted of error mean squares and accordingly, the combined 

analysis of the two experimantal seasons was carried out. 

RESULTS AND DISCUSSION 

1. Seed cotton yield  

1.Cotton cultivars 

Seed cotton yieldper ha wasaffected significantly by the two cotton cultivars in the 

combined data across 2010 and 2011 seasons (Table 3). Allover cropping systems,cotton 

cultivar Giza 86 had higher values for seed cotton yield per ha than Giza 90. These results 

may be due to some varietal differances of each cultivar which formed its canopy could be 

interacted with the environmental conditions (Table 1) that reflected finally on seed cotton 

yield per ha. (Table 3). 

So, it is known that differing cotton leaf shapes with varying lobing cause large 

alterations in the structure of the plant canopy and its ability to intercept light (Wells and 

Meredith, 1986). Accordingly, cotton cultivr Giza 86could bemore adapted to environmental 
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conditions of the experiment such as light intensity and temperature than the other cultivar 

during boll formation and maturation. These results are in agreement with those of Hosny et 

al. (1990), Zhang  et al. (2007) and Safina et al. (2014). 

2.Cropping systems 

Seed cotton yield per ha. was affected significantly by cropping systems. Table 

(3).Growingcotton after Egyptian clover or relay intercropping with faba bean at 20
th

 March 

(S1, S2 and S3) gave higher values of seed cotton as compared with other cropping systems.  

Also, relay intercroppingcottonwith faba bean or afterEgyptian clover at  20th March  gave 

significant increases of seed cotton yields per ha than relay intercropping cotton with 

wheat(S4 and S5). 
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These results could be due to the reduction of inter and intra-specific competition 

between the two species for basic growth resources in relay intercropping cotton withfaba 

beanas compared with those with wheat. Also, it seems thats  faba bean and E.c fixe most of 

their N requirements from the atmosphere and not compete with cotton for N resource. 

Management of a crop residue can contribute to increase nutrient cycling and greater crop 

yields (Delgado et al., 2007).In addition to short period of growing both crops through the 

intercropping systems between faba bean and cotton ( a month) as compared to wheat and 

cotton ( 2 months) 

It is evident from the data that one row of faba bean per ridge (two plants distanced at 

20 cm between hills) could be formed suitable spaces for light transmission during the 

seedling stage of cotton in comparison with those grown with faba bean under highplant 

density (S3). It is known that the light environment surrounding plants affects seedling growth 

(Schopfer and Plachy, 1984) and resource use efficiency is not likely to be much affected in 

intercropping systems with component crops that differ in growing period, since competition 

between component crops is weak (Fukai and Trenbath, 1993).  

Growing cotton with wheat increased inter and intra-specific competition between the 

two species for basic growth resources i.e. light, water and nutrients from the sowing cotton 

at 20
th

 March, until harvesting wheat at20
th

May. During this period (about 8 weeks), shading 

of wheat had adverse effects on cotton plants. This effect was increased by incraesing plant 

density of wheat from two to three rows per ridge.Increasing plant density of wheat may be 

increase soil nutrients defeciency through its allelopathic effects for cotton growth and 

development compared withlow density(S4 and S8).Allelopathic effects of wheat stubble 

indirectly influenced seed cotton yield by affecting population densities (Hicks et al., 

1989).Also, three rows of wheat per ridge allowed lower light transmission inside cotton 

canopy than two wheat rows. Relay intercropping  with  wheat  at 20
th

 March increased seed 

cotton yield significantly as compared with cotton after E.c and wheat at 20
th

 May, these may 

be due tolonger period of vegetative growth during available normal environmental 

conditions to produce more dry matter accumulation through photosynthesis process from 

stem elongation stage to pollination process as compared with the late date. In this case,  

planting date of cotton was the most affected factoron seed cotton yield/ ha than 

intercropping systems. 
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3. Respone of cotton cultivars to cropping systems 

        Seed cotton yields per plant and per ha were affected significantly by theinteraction 

between the two cotton cultivars and cropping systems (Table 3). Relay intercropping  cotton 

cultivar Giza 86 with low density of faba bean gave the highest value of seed cotton yield per 

ha than other systems. Also,Cotton cultivar Giza 86 recorded higher seed cotton yields per ha 

than the other cultivar in all cropping systems except growing it at 20
th

 May after wheat or 

Egyptian clover. These results revealed that cotton cultivar Giza 90 was more tolerant to 

delaying sowing date than cultivar Giza 86.  

B. Yield production of wheat grains and Faba bean seed 

1. Cotton cultivars 

In general, there were nosignificant effects ofcotton cultivars on productiviy of wheat 

and faba bean. 

2. Cropping systems  

Productivity of wheat crop 

Grain yield of wheat per ha were affected significantly by cropping systems (Table 4). 

Grain yield per ha was decreased significantly under intercropping culture (S4) and (S5) 

compared to solid ones (S10 and S11). These results may be due to the competition between 

cotton and wheat plants for nutrients and available water. These results are in agreement with 

those obtained by Zohry (2005), Hussein (2006), Toaima et al. (2007), Zhang et al. (2007) 

and El-Hawary (2009) . 

With regard to wheat plant densities, there were no significant differences between high 

and low densities under solid or intercropping systems. 

Productivity of faba bean crop                                                                        

        

      Seed yield per ha was decreased significantly under intercropping culture (S2) and 

(S3) as compared to solid ones, (S7 and S8). These results may be due to the competition 

between cotton and faba bean plants for nutrientsand available water (Table 4). 

      With respect to faba bean plant densities, seed yield per ha was higher by doubling 

plant density of faba bean (on both sides) under solid  and intercropping cultures(S3and 

S8)than low plant densities(one side). The increasing in seed yield per ha was quite expected 

as a result of increasing stand of faba bean as compared by low densiy.Results are in 
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agreement with those reported by El-Douby et al. (1996), Hassan and Hafiz (1998),  

Mokhtar (2001) , El-Metwally et al. (2003)and Abdel-Galil et al. (2014) . 

3. Respone of the interaction between cotton cultivars and cropping systems 

    The interaction between cotton cultivars and cropping systems had no significant 

effects on grain yield ofwheat, as well as, faba bean seed yields (Table 4). 

Productivity of Egyptian clover  

Forage yield of Egyptian clover recorded 26.19, 41.65 and 57.12 ton/ha of cropping 

systems (S1, S6 and S9), respectively, as a result of increasing number of cuts and growing 

cycles. 
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C. Competitive relationships  

Land equivalent ratio (LER) 

Yield of relay intercropping cotton with faba bean or wheat compared with solid double 

cropping of these crops; i.e.  cotton after faba bean or wheat. Relative yield of intercropping 

cotton with faba bean or wheat was affected significantly by cotton cultivars (Table 5). 

Cotton cultivar Giza 86 had higher values of relative seed cotton yield than those of other 

cultivar (Giza 90). 

Relative seed cotton yield of relay intercropping cotton with faba bean was increased 

significantly than that of sequential cropping system (compare systems S2 and S3 with system 

S8, Table 5). Also, relative seed cotton yield of intercropping cotton with wheat was increased 

(178%) as compared by sequential doubling cropping system (100%), (compare systems S4 

and S5 with system S11). These increments were due to long period of vegetative growth 

during normal environmental conditions to produce more dry matter accumulation. 

Relative seed cotton yield of intercropping cotton with low densities of faba bean  or 

wheat in S2 and S4 had higher relative yield of cotton compared to high densities of these 

crops at S3 and S5 systems. These results may be due to little competition effects at low 

densities of faba bean and wheat. 

In regard to relative yields of other crops (faba bean and wheat), relative yield of faba 

bean and wheat did not affect significantly by cotton cultivars. (Table 5). Relative yield of 

faba bean was decreased significantly by relay intercropping cotton with it than that of 

sequential double cropping system (S2 and S3 with S8).  

On other side, relative yield of wheat did not differ significantly by relay intercropping 

cotton as compared by solid culture (S4 and S5 with S11). Relative seed yield of faba bean was 

decreased significantly by decreasing in plant density butit is not true with wheat.  

Values of LERs were estimated by using data of relay intercropping compared with solid 

double cropping systems Table (5).  

LER was not affected significantly by cotton cultivars in case of faba bean. But the 

converse was true with wheat (Table 5 and Figure 2). Cotton cultivar Giza 86 had higher 

values of LER than that of cultivar (Giza 90).   

With respect to faba bean, LER was decreased significantly by intercropping cotton 

with faba bean (S2 and S3) as compared to solid double cropping system (S8).  

In regard to intercropping cotton with wheat, LER increased significantly 74% more 

than solid double cropping system (S11). (Table 5) 
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Intercropping cotton with two rows of wheat (S4) had higher value of LER compared to 

cropping system (S5). These results may be due to growing cottonwith two rows of wheat (S4) 

had little negative effects on seed cotton yield per unit area with decreasing inter and intra-

specific  

  Table 5. Relative yields and LERs of relay intercropped cotton with faba bean and 

wheat, as compared by double cropping system of winter crops (combined 

data 2010and 2011 seasons). 
LER Relative yield    Characters 

 

Cropping systems 

 

L other crops L cotton 

Mea

n 

Giza 

90 

Giza 

86 

Mea

n 

Giza 

90 

Giza 

86 

Mean Giza 

90 

Giza 

86 

1. 90 1.87 1.93 0.77 0.77 0.78 1.12 1.10 1.15 Intercropping cotton with faba been (low 

density )at 20th March (S2) 

1.91 1.88 1.94 0.86 0.86 0.86 1.05 1.02 1.08 Intercropping cotton with faba been (high 

density)at 20th March (S3) 

1.90 1.87 1.93 0.81 0.81 0.82 1.08 1.06 1.11 Average  

2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 Solid cotton after faba bean (recom. density) at 

20th April (S8) 

N.S. 

* 

N.S. 

N.S. 

* 

N.S. 

* 

* 

0.09 

Sig.cotton cultivars (A) 

L.S.D. 0.05 Cropping systems (B) 

L.S.D. 0.05 Interaction (AB) 

2.81 2.47 3.15 0.96 0.97 0.96 1.84 1.50 2.19  Intercropping cotton with wheat (low 

density)at 20th March (S4) 

2.67 2.41 2.93 0.94 0.94 0.93 1.73 1.47 2.00 Intercropping cotton with wheat(high density) 

at 20th March (S5) 

2.74 2.44 3.04 0.95 0.95 0.94 1.78 1.48 2.09 Average  

2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 Solid cotton after wheat (recommended 

density) at 20thMay (S11) 

* 

* 

0.13 

N.S. 

N.S. 

N.S. 

N.S. 

* 

N.S. 

Sig.cotton cultivars (A) 

L.S.D. 0.05 Cropping systems (B) 

L.S.D. 0.05 Interaction (AB) 

2.72 2.56 2.89 0.45 2.27 2.11 2.43 cotton after Egyptian clover - 2 cuts at 20th 

March (S1) 

2.48 2.36 2.60 0.72 1.76 1.64 1.88 cotton after Egyptian lover - 3 cuts at 20th 

April (S6) 

2.00 2.00 2.00 1.00 1.00 1.00 1.00 cotton after Egyptian clover - 4 cuts at 20th 

May (S9) 

* 

* 

0.12 

 * 

* 

0.09 

Sig.cotton cultivars (A) 

L.S.D. 0.05 Cropping systems (B) 

L.S.D. 0.05 Interaction (AB) 

 

competition between the two species (cotton + wheat).These results are in agreement with 

those obtained by (Hosny et al., 1990; Mohamed et al., 1990 and Kamel et al., 1991).  

LER was not affected significantly by the interaction between cotton cultivars and 

cropping systems in case of faba bean but the converse was true with wheat.LER was 

decreased more by intercropping cotton cultivar Giza 86 with high density of wheat(S5) as 

compared with low densiy. 
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  Figure 2. Relative yields and LERs of relay intercropped cotton with faba bean and 

wheat, as compared by double cropping system of winter crops (combined 

data 2010and 2011 seasons). 

 

2- Area time equivalent ratio (ATER) 

The ATER is the concept that considers the time factor along with land area. The 

ATER accurately estimates the biological efficiency which is defined as the rate at which 

radiant energy is converted to harvestable biological energy the myriad processes that take 

place in green plants(Hiebsch and McCollum, 1987). It is clear that the values of ATER 

were less than that of LER values.  

 

Table 6. Area time equivalent ratio (ATER) of relay intercropped cotton with faba bean 

and wheat, as compared by double cropping systems of winter crops 

(combined data 2010 and 2011  seasons. 
Characters 

 

Cropping systems 

Relative yields ATER 

L cotton L other crops 

Giza 

86 

Giza 

90 

Mean Giza 

86 

Giza 

90 

Mean Giza 

86 

Giza 

90 

Mean 

Intercropping cotton with faba bean 

(low density) at 20th March (S2)   

1.15 1.10 1.12 0.78 0.77 0.77 1.06 1.02 1.04 

Intercropping cotton with faba bean 

(high density) at 20th March (S3)   

1.08 1.02 1.05 0.86 0.86 0.86 1.06 1.02 1.04 

Average of intercropping cotton with 

faba bean 

1.11 1.06 1.08 0.82 0.81 0.81 1.06 1.02 1.04 

Solid cotton after faba bean 

(recommended density) at 20th April (S8) 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Sig.cotton cultivars (A) 

L.S.D. 0.05 Cropping systems (B) 

L.S.D. 0.05 Interaction (AB) 

* 

* 

0.09 

N.S. 

* 

N.S. 

N.S. 

* 

0.02 

Intercropping cotton with wheat (low 

density) at 20th March (S4)   

2.19 1.50 1.84 0.96 0.97 0.96 1.91 1.48 1.69 

Intercropping cotton with wheat (high 

density) at 20th March (S5)   

2.00 1.47 1.73 0.93 0.94 0.94 1.78 1.44 1.61 

Average of intercropping cotton with 

wheat 

2.09 1.48 1.78 0.94 0.95 0.95 1.84 1.46 1.65 

Solid cotton after wheat (recommended 

density) at 20th May (S11) 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Sig.cotton cultivars (A) 

L.S.D. 0.05 Cropping systems (B) 

L.S.D. 0.05 Interaction (AB) 

* 

* 

N.S. 

N.S. 

N.S. 

N.S. 

* 

* 

0.06 

 

With respect to faba bean crop, ATER was not affected significantly by cotton cultivars 

(Table 6). But it was affected significantly by cropping systems (Table 6). In general, 

intercropping cotton with faba bean (S2 and S3) had higher ATER compared to (S8). This 

mean that yield advantage was produced and land usage efficiency increased by intercropping 

cotton with faba bean by 4%.ATER was affected significantly by the interaction between 

cultivars and cropping systems. 

With respect to intercropping cotton with wheat crop, ATER was affected significantly 

by cotton cultivars, cropping systems and the interaction between them. Giza 86 was higher 
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than Giza 90(Table 6). Intercropping cotton with two rows of wheat (low density, S4) had 

higher ATER  values as compared to cropping systems (S5 and S11) whereas it reached 

1.69%. These results may be due to decreasing inter and intra-specific competition between 

the two species (cotton + wheat) and the same species (wheat), respectively, for basic growth 

resources (nutrients, water and solar radiation) 

 

D. Farmer's benefit 

   The results revealed that cotton cultivar Giza86 had higher total and net returns than the 

cultivar Giza 90. In regard to cropping systems, total and net returns of intercropping cotton 

or cotton afterfaba bean gave the highest total and net returnsie6434.0and 2845.0USD 

respectively (Tables 7 and 8); while, planting cotton at 20/5 after wheat or E.c were the 

lowest values in total and net return, i.e. (4609.0 and 4423.0) and (1144.0 and 1454.0) USD 

/ha. in S 11 and S9 respectively because production costs of cotton was higher than total return. 

Intercropping cotton with faba bean at March(S2 and S3), as well as, growing cotton as solid 

planting after faba bean  at April(S7 and S8) gave higher returns than of cropping systems (S4 

and S5). Net return of cropping systems depends on the production of crop components as 

cotton, faba bean, wheat and E.c. Net return of cotton decreased by delaying planting date 

from March to May. These results were in agreement with those obtained by (El-

Shazly,1992; Seif El-Nasr et al., 1996; Hussein, 2006 and  Toaima et al., 2007). 
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Costs Total  return Crops  Treatment  

mean Giza 90 Giza 86 mean Giza 90 Giza 86 

��������������������������������������	���Faba bean Intercroppinng cotton with faba been at low 

density at 20th March (S2) �
�
����
�
����
�
������
����
������������Cotton  

��
������
������
����	������	������		
����Total  

��������������������������������������	���Faba bean Intercroppinng cotton with faba been at high 

density at 20th March (S3) �
�
����
�
����
�
����
�������������������Cotton  

��
������
������
����	��������
	���		�
���Total  

�����������������������	�������������
	��Faba bean Average 

�
�
����
�
����
�
�����	�����	��������
���Cotton  

��
������
������
����	������	��	���		�����Total  

����������������������
������
�
����
�����Wheat  Intercroppinng cotton with wheat at low 

density at 20th March (S4) �����������������������������
������������Cotton  

��	������	������	����	��	����������	������Total  

����������������������
������
	�����
�����Wheat  Intercroppinng cotton with wheat at high 

density at 20th March (S5) �����������������������
�������������
����Cotton  

��	������	������	������������	�����	������Total  

����������������������
������
	�����
�����Wheat  Average 

�����������������������������
������������Cotton  

��	������	������	����	��
����	�����	�
	���Total  

����������������������	������	
�����������Faba bean Solid cotton after faba been  at low density at 

20th April (S7) �
�
����
�
����
�
����	�������������
�����Cotton  

��
������
������
����	��
���	������	�
����Total  

����������������������
��������	����
�	���Faba bean Solid cotton after faba been at recommended 

density at 20th April (S8) �
�
����
�
����
�
����	�������������
�����Cotton  

��
������
������
����	������	������		�����Total  

������������������������
������
�����	
���Faba bean Average 

�
�
����
�
����
�
����	�������������
�����Cotton  

��
������
������
����	�
����	������		�����Total  

������������������������������������������Wheat  Solid cotton after wheat  at  low density at 

20th May (S10) �����������������������
������
	�����
����Cotton  

��	������	������	������	������
�����������Total  

������������������������������������������Wheat  Solid cotton after wheat at recommended 

density at 20th May (S11) �����������������������
	����
�	����	�	���Cotton  

��	������	������	�����
�������������������Total  

������������������������������������������Wheat  Average 

����������������������

������������
�����Cotton  

��	������	������	�����


�����������
�����Total  

�
�����
�����
�������������������������E.C Solid cotton after Egyptian clover – 2 cuts at 

20th March (S1) �����������������������������
�	����������Cotton  

������������������������	������
����������Total  


�����
�����
�������
������
������
����E.C Solid cotton after Egyptian clover – 3 cuts at 

20th April (S6) �������������������������������������

���Cotton  

�
������
������
���������������
����������Total  

����������������������	������	������	�����E.C Solid cotton after Egyptian clover – 4 cuts at 

20th May (S9) ���
������
������
�����������
������������Cotton  

UNDER PEER REVIEW



19 

 

 19 

��	������	������	�������������������������Total  

������������������������������������������Total Average 
 

Table 7.Total  return and costs/ha. of cotton and winter crops (faba bean, wheat and Egyptian 

clover) in Egyptian pounds as affected by cotton cultivars, cropping systems and their 
interactions.  

 

Prices of main products are that of 2012: ton of cotton=1227.0 USD,  ton of wheat=416.0 USD, ton of faba bean 

=764.0 USD and average forage  price per cutting / ha=660.0  USD. ton of Straw crop value wheat = 100.0 USD. 

Straw crop value faba  bean /ha = 324.0 USD.                        
 

 

Table 8. Net returns in Dollar (USD). for two E. cotton cultivars grown under different cropping systems 

with faba bean, wheat and E.c. 

 

 

Net return Crops  Treatment  

mean   Giza 90 Giza 86 

�	����������������Faba bean Intercroppinng cotton with faba been at low 

density at 20th March (S2) 


������������
��	���Cotton  


	�����
��	����������Total  

	�����������	
����Faba bean Intercroppinng cotton with faba been at high 

density at 20th March (S3) 

�������	�����

�����Cotton  


	�	���
��	����������Total  

������������������Faba bean Average 


��	����������
������Cotton  


	�����
��	����������Total  

����������	����������Wheat  Intercroppinng cotton with wheat at low 

density at 20th March (S4) 
���������������������Cotton  


������

�������		���Total  

��������
�����������Wheat  Intercroppinng cotton with wheat at high 

density at 20th March (S5) 
���������������������Cotton  


������
������
	�����Total  

���������
�����������Wheat  Average 

���������	������
����Cotton  


������

�����
�
����Total  

�
����������������Faba bean Solid cotton after faba been  at low density at 

20th April (S7) 
���������	����
������Cotton  


	�����
������
������Total  

���������������������Faba bean Solid cotton after faba been at recommended 

density at 20th April (S8) 
���������������������Cotton  


������
�������������Total  

�		�����	�����	���Faba bean Average 

��������������
�
����Cotton  


	�
���
��
�����
����Total  

�
������
������
�����Wheat  Solid cotton after wheat  at  low density at 20th 

May (S10) 

�����
�
���
�	���Cotton  

���������
������	����Total  

�
�	����
������
�����Wheat  Solid cotton after wheat at recommended 

density at 20th May (S11) 
�
�����
���

	���Cotton  

���������������
�	���Total  

�
������
	�����
�����Wheat  Average 

������
�������	���Cotton  

UNDER PEER REVIEW



20 

 

 20 

��

�����������������Total  

	�
���	�
���	�
���E.C Solid cotton after Egyptian clover – 2 cuts at 

20th March (S1) 
��	�������	���
������Cotton  


��	���
������
�
����Total  

��	
�����	
�����	
���E.C Solid cotton after Egyptian clover – 3 cuts at 

20th April (S6) 
���
����
�����
�����Cotton  



�����
������
������Total  

���
������
������
���E.C Solid cotton after Egyptian clover – 4 cuts at 

20th May (S9) 

������
�
����
������Cotton  

����������������
����Total  


������
������
������Total Average 

 

 

 

CONCLUSION 

The finding of this study is useful to increase  cotton area  in Egypt by intercropping 

cotton withfaba bean and wheatat 20
th

 March, as well as,planting cotton after faba bean at 

20th April, in addition to convential practice of planting coton after E.c at 20
th

 March. 
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