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Abstract 
The cropping system is an approach to help farmer in decision making to remain sustainable in an ever-changing 
agricultural environment. A two-year study was carried out at Ismailia Agricultural Experiments and Research 
Station, ARC, Ismailia governorate, Egypt during 2011/2012 and 2012/2013 seasons to study the effect of 
preceded peanut cultivars on yield and profitability of wheat under conventional and inetsnive cropping systems 
in sandy soil. This experiment included six treatments which were the combinations of three peanut cultivars 
(Giza 4, Giza 5 and Ismailia 1) as preceding cultivars in the summer season and two cropping systems 
(conventional and intensive). A split plot design with three replications was used. The results indicated that 
peanut cv. Ismailia 1 increased available soil nitrogen (N) content which affected positively number of grains per 
spike and grain weight per spike and finally the economic yield. Growing fahl berseem in transition period 
between peanut and wheat enhanced available soil N content that increased grain yield per ha by about 1.00 
percent as compared with those of conventional cropping system. Accordingly, intensive cropping system 
increased wheat grain yield and its attributes as compared with conventional cropping system. Peanut cultivars × 
cropping systems interaction had a significant effect on available soil N content and all the studied wheat traits 
except number of spikes/m2. Intensive cropping system increased total and net returns as compared with 
conventional cropping system. The Egyptian farmers could achieve an increase in their income by US$ 755.9 per 
ha when using intensive cropping system which included peanut cv. Ismailia 1 

Keywords: peanut cultivars, fahl berseem, wheat, cropping systems, economic return  

1. Introduction 
For the last several years in Egypt, special attention has been directed towards reclaiming desert soils, sandy or 
calcareous in nature. If Egyptian agricultural production must be intensified, ways of making maximum use of 
sandy soils must be pursued without soil degradation and pollution, which are often the result of intensive 
mineral N fertilizer application. The environmental problems associated with excessive use of N fertilizer is now 
a contentious issue and must be increasing number of crops per year outside the Nile Valley and Delta without 
soil degradation and pollution by using biological nitrogen fixation (BNF). However, BNF in legume nodules is 
severely affected by different environmental constraints under these soils conditions. Legumes contribute to a 
diversification of cropping systems and as N2-fixing plant in sandy soil; it can improve the exchanges of 
nutrients and water in a sandy soil where plant roots thrive. N is the most important nutrient element required for 
crop production especially for cereals, which have been reported to dominate cultivated land in the world (Myers, 
1988). Accordingly, BNF is a convenient source of N for sequential crop planting in Egyptian agriculture; its use 
is ultimately governed and regulated by economic and environmental considerations under sandy soils 
conditions. 

Cropping index refers to the times of sequential crop planting in the same arable land in one year, usually 
defined as the ratio of the total seeding area to the arable land area (Liu, 2013). Wheat (Triticum aestivum L.) is 
the most important cereal crop because it is the staple food of the Egyptian people. Increasing wheat productivity 
in sandy soils is one of the main targets for crop intensification scientists where grain protein concentration and 
composition are major determinants of grain nutritional value (Feil, 1997) but N requires careful management 
when used for crop production on sandy soils because of the high potential for leaching losses of nitrate through 
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these soils. For that should increase the number of crops per year with decreasing mineral N fertilizer use by 
BNF.  

Several of the nutrients that are essential for growth of plants or bacteria play specific roles in symbiotic 
N2-fixation through their effects on nodulation and the N2- fixation process (O'Hara, 2001). It has been reported 
that the net benefits of legumes are often equivalent to the addition of 50-100 kg N per ha as fertilizer 
(Phoomthaisong et al., 2003), especially N deficiency is one of the major yield limiting factors for cereals (Shah 
et al., 2003). BNF occurs mainly through symbiotic association of legumes and some woody species with certain 
N2-fixing microorganisms that convert elemental N into ammonia (Shiferaw et al., 2004).  

On the other hand, peanut (Arachis hypogaea L.) is an important oil and protein crop; it contains about 40-50% 
oil, 25 - 30% protein, 20% carbohydrates and 5% fiber and ash, and makes a substantial contribution to human 
nutrition (Fageria et al., 1997). Peanut genotypes were differed in pod number per plant because it had good N 
fixing ability, and thus fixed N could contribute to agronomic performance in larger extent (Pimratch et al., 
2004). The two local cultivars of peanut (Giza 4 and Giza 5) showed significant variation in most of the studied 
characters under sandy soil conditions (Abd El-Maksoud, 2008). Also, El-Saady et al. (2014) concluded that the 
differential benefits of peanut cultivars from available nutrients in soil, might be attributed to the variation in 
their root system volumes, as well as, their root exudations. 

Accordingly, the cropping system adopted by the farmer in these soils must be physically viable, sustainable, less 
exhaustive acceptable to farming community and most important thing is that it should be economical. Peanut – 
wheat crop sequence is a conventional crop system in Ismailia governorate. Sandy soils requires proper 
management to offer optimum productivity of any cultivated crop, especially for the studied cropping systems 
here, which has been peanut followed by wheat where peanut and wheat cultivated areas reached about 44,653 
and 251,759 thousands ha in new lands in 2012 with an average yields of 3.22 and 5.79 tons per ha, respectively, 
(Bulletin of Statistical Cost Production and Net Return, 2013 and 2014).  

Although legume-cereal sequence increased biomass and grain yield of subsequent wheat (Hayat et al., 2008), 
however, this necessitates the inclusion of leguminous fodder crops as berseem (Trifolium alexandrinum L.), 
which capable of supplying green fodder after 70 days from sowing by one cut "fahl", after peanut harvest and 
before wheat sowing in our cropping system (peanut – fahl berseem – wheat) as these have the ability of 
enriching the N content of these soils by fixing N from the air, in addition to improving the productivity of soil. 
Some legumes are better at fixing N than others (Lindemann & Glover, 2013). So, the present study was, 
therefore, conducted to study the effect of preceded peanut cultivars on yield and profitability of wheat under 
conventional and intensive cropping systems in sandy soil. 

2. Method 
A two-year study was carried out at Ismailia Agricultural Experiments and Research Station, A.R.C., Ismailia 
governorate (Lat. 30° 35' 30" N, Long. 32° 14' 50" E, 10 m a.s.l.), Egypt during 2011/2012 and 2012/2013 
seasons to study the effect of preceded peanut cultivars on yield and profitability of wheat under conventional 
and intensive cropping systems in sandy soil. Mechanical and chemical analyses of the soil (0-20 cm) were done 
by General Organization for Agricultural Equalization Fund, Agricultural Research Center, Giza, Egypt. The 
experimental soil had 12.16 percent clay, 2.20 percent silt and 85.64 percent sand, and loamy sand texture. 
Available soil N content was 5.0 percent in the first season and 10.0 percent in the second season before sowing 
peanut seeds (0-time). This experiment included six treatments which were the combinations of three peanut 
cultivars (Giza 4, Giza 5 and Ismailia 1) as preceding crops in the summer season and two cropping systems 
(conventional and intensive). The cropping systems were illustrated in Figure (1) as follows: - Conventional cropping system (peanut / wheat crop sequence): planting peanut in the summer season then 
planting wheat in the winter season (pattern I).  - Intensive cropping system (peanut / fahl berseem / wheat crop sequence): planting peanut in the summer 
season then planting fahl berseem in the autumn season then planting wheat in the winter season (pattern II). 

Wheat cultivar Sakha 94 was used. Peanut cultivars were sown on May 2nd and 8th at 2011 and 2012 summer 
seasons, respectively, while, fahl berseem cv. Gemmiza 1 was sown on September 11th and 13th at 2011 and 2012 
seasons, while, wheat was sown on November 30th and 28th at 2011/2012 and 2012/2013 winter seasons, 
respectively. Peanut cultivars were uprooted on September 7th and 9th at 2011 and 2012 summer seasons, while, 
fahl berseem was cut on November 23rd and 21st at 2011 and 2012 winter season and wheat was harvested on 
May 6th and 9th at 2012 and 2013 summer season, respectively.  

In the two seasons, peanut and berseem seeds were inoculated by Bradyrhizobium and Rhizobium trifolii, 



www.ccsenet.org/sar Sustainable Agriculture Research Vol. 4, No. 2; 2015 

49 
 

respectively, before seeding it. Peanut was seeded at 10 cm apart between hills with one plant per hill after 
thinning. In the two winter seasons, wheat grains and berseem seeds were drilled at the rate of 166.6 and 59.5 kg 
per ha, respectively. Normal practices for growing all crops were used as recommended in the area. Sprinkler 
irrigation was the irrigation system in the area. Calcium super phosphate (15.5% P2O5) at rate of 476 kg per ha 
and potassium sulfate (48.0 % K2O) at rate of 238 kg per ha were applied during soil preparation for sowing 
peanut in the summer season. The previous rates of calcium super phosphate and potassium sulfate were also 
applied during soil preparation for sowing wheat in the winter season. Calcium sulfate at rate of 1190 kg per ha 
was applied for peanut after 35-40 days from peanut sowing. Mineral N fertilizer at rates of 107.1 and 238.0 kg 
per ha were applied during different growth stages of peanut and wheat, respectively. A split plot design 
replicated thrice was used. Peanut cultivars were randomly assigned to the main plots, while the cropping 
systems were allotted in subplots. Each plot contained five ridges, each ridge was 3.0 m in length, 0.6 m in width 
and the plot area was 9 m2. 

 

 

Figure 1. Conventional and intensive cropping systems under sandy soil conditions 

 

2.1 The Studied Traits 

2.1.1 Available Soil N Content 

Soil samples were collected after harvest of peanut cultivars and after cutting fahlberseem by auger at the depth 
of 0-20 cm in the two growing seasons. These samples were air-dried, crushed, and sieved by 2-mm sieve and 
preserved for the chemical analysis. These analyses were performed in General Organization for Agricultural 
Equalization Fund, Agricultural Research Center, Giza, Egypt. 

2.1.2 Wheat Yield and Its Attributes  

These traits were measured at harvest on ten guarded plants of wheat from each plot: number of spikes per m2, 
spike weight (g), number of grains per spike, 1000 – grain weight (g) and grain protein content (%). Protein 
percentage in wheat grains was determined by the improved kjeldahl method of (A.O.A.C., 2000) modified by 
distilling the ammonia into saturated boric solution and titration was carried out by using standard acid. Grain 
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protein content was calculated by multiplying the total nitrogen by 5.7. These analyses were performed in 
General Organization for Agricultural Equalization Fund, Agricultural Research Center, Giza, Egypt. Grain yield 
of wheat per ha (ton) was recorded on the basis of experimental plot area by harvesting of all plants of each plot. 
In addition to estimate pod yield of peanut per ha (ton) and forage yield of berseem per ha (ton) on the basis of 
experimental plot area. 

2.1.3 Economic Return  

Peanut pods and wheat grains prices presented by (Bulletin of Statistical Cost Production and Net Return, 2013 
and 2014) were used, while forage yield of berseem price presented by market price (2012) was used. Net return 
was calculated as follows: Net return = total costs – total return according to cropping system.  

2.2 Statistical Manipulation 

Analysis of variance of the obtained results of each season was performed. The measured variables were 
analyzed by ANOVA using MSTATC statistical package (Freed, 1991). Mean comparisons were done using least 
significant differences (L.S.D) method at 5% levels of probability to compare differences between the means 
(Gomez & Gomez, 1984). 

3. Results  
3.1 Available Soil N Content  

3.1.1 Peanut Cultivars 

Available soil N content was differed significantly after uprooting of peanut cultivars in combined data across 
2011/2012 and 2012/2013 seasons (Table 1), where peanut cv. Ismailia 1 increased (P ≤ 0.05) available soil N 
content by 60.37 and 46.77 percent as compared with available soil N content after uprooting of peanut cv. Giza 
4 in the first and second season, respectively, while this increase was 16.43 and 13.75 percent as compared with 
available soil N content after uprooting of peanut cv. Giza 5 in the first and second seasons, respectively.  

 

Table 1. Effect of peanut cultivars, cropping systems and their interaction on available soil N content in 
2011/2012 and 2012/2013 seasons 

Peanut 
cultivars  

Growing season 

2011/2012 2012/2013 

Available soil N content (ppm) Available soil N content (ppm) 

C I Mean C I Mean 

Giza 4  18.0 35.0 26.5 23.0 39.0 31.0 

Giza 5 28.0 45.0 36.5 32.0 48.0 40.0 

Ismailia 1 35.0 50.0 42.5 41.0 50.0 45.5 

Mean 27.0 43.3 35.1 32.0 45.6 38.8 

L.S.D. at 0.05 Peanut cultivars 

L.S.D. at 0.05 Cropping systems 

L.S.D. at 0.05 Interaction 

8.13 

5.78 

11.24 

 

 

 

4.36 

2.91 

7.27 

Note.C = Conventional cropping system, I = Intensive cropping system. 

 

3.1.2 Cropping Systems 

Available soil N content was affected significantly by the cropping systems in the two growing seasons (Table 1). 
Growing fahl berseem during the transition period between peanut and wheat increased (P ≤ 0.05) available soil 
N content by 60.37 percent in the first season and 42.5 percent in the second season.  

3.1.3 The Interaction Between Peanut Cultivars and Cropping Systems  

Available soil N content was affected significantly by the interaction between peanut cultivars and the cropping 
systems in the two growing seasons (Table 1). The highest available soil N content was obtained by growing fahl 
berseem during the transition period between peanut cv. Ismailia 1 and wheat; meanwhile, the lower available 
soil N content was obtained by uprooting of peanut cv. Giza 4 as compared with the other treatments.  
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3.2 Wheat Yield and Its Attributes 

3.2.1 Peanut Cultivars 

Number of spikes per m2, spike weight, number of grains per spike, 1000 – grain weight, grain yield per ha and 
grain protein content were affected significantly by peanut cultivars in the combined data across 2011/2012 and 
2012/2013 seasons (Table 2). Growing wheat after peanut cv. Ismailia 1 caused significant increase in number of 
spikes per m2, spike weight, number of grains per spike, 1000 – grain weight, grain yield per ha and grain protein 
content in comparison with growing wheat after the other peanut cultivars. Growing wheat after peanut cv. 
Ismailia 1 increased (P ≤ 0.05) grain yield per ha by 1.16 and 5.67 percent as compared with those grown after 
peanut cv. Giza 5 and Giza 4, respectively. 

 

Table 2. Effect of peanut cultivars, cropping systems and their interaction on yield and its attributes of wheat, 
combined data across 2011/2012 and 2012/2013 seasons 

Peanut cultivars Spikes/m2 

(no.) 

Spike weight 

(g) 

Grains/spike 

(no.) 

C I Mean C I Mean C I Mean 

Giza 4 367.66 375.66 371.66 1.86 1.89 1.87 37.51 37.84 37.68 

Giza 5 384.00 396.66 390.33 1.98 2.06 2.02 39.94 40.16 40.05 

Ismailia 1 387.33 398.00 392.66 2.06 2.09 2.07 40.23 40.52 40.37 

Mean 379.66 390.11 384.88 1.96 2.01 1.98 39.23 39.51 39.37 

L.S.D. at 0.05 Peanut cultivars 

L.S.D. at 0.05 Cropping systems 

L.S.D. at 0.05 Interaction 

13.47 

6.02 

N.S. 

 

 

 

0.07 

0.04 

0.11 

 0.36 

0.19 

0.52 

Peanut cultivars 1000 – grain weight 

(g) 

Grain yield 

(ton/ha) 

Grain protein 

content (%) 

C I Mean C I Mean C I Mean 

Giza 4  38.92 39.08 39.00 4.90 4.95 4.93 8.26 8.34 8.30 

Giza 5 40.24 40.50 40.37 5.13 5.17 5.15 8.60 8.69 8.64 

Ismailia 1 40.46 40.62 40.54 5.18 5.24 5.21 8.70 8.76 8.73 

Mean 39.87 40.07 39.97 5.07 5.12 5.09 8.52 8.59 8.55 

L.S.D. at 0.05 Peanut cultivars 

L.S.D. at 0.05 Cropping systems 

L.S.D. at 0.05 Interaction 

0.17 

0.19 

0.22 

 0.07 

0.03 

0.09 

 

 

 

0.10 

0.05 

0.12 

Note.C = Conventional cropping system, I = Intensive cropping system. 

 

3.2.2 Cropping Systems 

Number of spikes per m2, spike weight, number of grains per spike, 1000 – grain weight, grain yield per ha and 
grain protein content were affected significantly by the cropping systems in combined data across 2011/2012 and 
2012/2013 seasons (Table 2). Intensive cropping system caused significant increase (P ≤ 0.05) in number of 
spikes per m2, number of grains per spike, spike weight, 1000 – grain weight, grain yield per ha and grain protein 
content in comparison with conventional cropping system. Intensive cropping system increased grain yield per 
ha by about 1.00 percent as compared with those of conventional cropping system.  

3.2.3 The Interaction Between Peanut Cultivars and Cropping Systems  

Number of grains per spike, spike weight, 1000 – grain weight, grain yield per ha and grain protein content were 
affected significantly by the interaction between peanut cultivars and cropping systems except number of spikes 
per m2 in the combined data across 2011/2012 and 2012/2013 seasons (Table 2). The highest values of spike 
weight, number of grains per spike, 1000 – grain weight, grain yield per ha and grain protein content were 
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obtained by growing fahl berseem during the transition period between peanut cv. Ismailia 1 and wheat; 
meanwhile, the lowest values of spike weight, number of grains per spike, 1000 – grain weight, grain yield per 
ha and grain protein content were obtained by uprooting of peanut cv. Giza 4 as compared with the other 
treatments.  

3.3 Economic Return 

Intensive cropping system increased total and net returns by 35.23 and 42.09 percent, respectively, as compared 
with the other one (Table 3). Net return was varied between treatments from US$ 1530.9 (conventional cropping 
system by using peanut cv. Giza 4) to US$ 2739.8 (intensive cropping system by using peanut cv. Ismailia 1) per 
ha. Intensive cropping system by using peanut cv. Ismailia 1 increased net return by 38.10 percent as compared 
with conventional cropping system by using peanut cv. Ismailia 1. It is noticed that growing leguminous crop 
after peanut cv. Ismailia 1 is more profitable for Egyptian farmers. 

 

Table 3. Economic return as affected by peanut cultivars, cropping systems and their interaction, combined data 
across 2011/2012 and 2012/2013 seasons  

Treatments Yield per ha (ton) 

 

 
 

 Peanut  Fahl berseem Wheat 

Conventional cropping system  

Peanut cv. Giza 4 

 

2.45 

 

 

 

--- 

 

4.90 

Peanut cv. Giza 5 2.59  --- 5.13 

Peanut cv. Ismailia 1 2.78  --- 5.18 

Mean 2.60  --- 5.07 

Intensive cropping system  

Peanut cv. Giza 4 

 

2.45 

 

 

 

22.8 

 

4.95 

Peanut cv. Giza 5 2.59  23.3 5.17 

Peanut cv. Ismailia 1 2.78  23.3 5.24 

Mean 2.60  23.1 5.12 

Treatments Economic return (US$) per ha 

 Total 

return 

Costs  Net 

return Peanut Fahl berseem Wheat 

Conventional cropping system  

Peanut cv. Giza 4 

 

4402.2 

 

1366.8

 

--- 

 

1504.5 

  

1530.9 

Peanut cv. Giza 5 4634.8 1366.8 --- 1504.5  1763.5 

Peanut cv. Ismailia 1 4855.2 1366.8 --- 1504.5  1983.9 

Mean 4630.7 1366.8 --- 1504.5  1759.4 

Intensive cropping system  

Peanut cv. Giza 4 

 

6010.2 

 

1366.8

 

890.8 

 

1504.5 

  

2248.1 

Peanut cv. Giza 5 6274.5 1366.8 890.8 1504.5  2512.4 

Peanut cv. Ismailia 1 6501.9 1366.8 890.8 1504.5  2739.8 

Mean 6262.2 1366.8 890.8 1504.5  2500.1 

Note. Prices of main products are that of 2012: Peanut pods: US$ 1060.95 per ton, Berseem green forage: 
US$ 69.71 per ton, Wheat grains: US$ 368.0 per ton.     
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4. Discussion 
It seems that peanut cultivars had different ability of N fixation process under sandy soil conditions that led to 
different available soil N content after uprooting of these cultivars. These results may be a result of a mix of 
living rhizobia and dead peanut cultivars near the sandy soil surface where the populations of rhizobia is 
considered as a biological pool affect soil N dynamic. These results are in accordance with those obtained by 
Toomsan et al. (1995) who reported that there was a net contribution of N from N2-fixing varieties of groundnut 
in all cases ranged from 13-100 kg N ha-1 when legume stover was returned to the soil. Also, Baldwin (2006) 
reported that the populations of microorganisms that make up the biological pool are the driving forces in soil 
nutrient dynamics. Together they also play a key role in building a soil structure that both retains and freely 
exchanges nutrients and water—a soil where plant roots thrive.  

Naturally, available soil N content that is absorbed by peanut would be exhausted without replenishment from 
other N sources such as atmospheric N or more stable soil N. Accordingly, these results may be attributed to 
these cultivars have different ability of N fixation under sandy soil conditions. The main genetic potential for 
improving the amount of BNF in these cultivars depends upon factors that promote high photosynthetic 
productivity and efficient N-use with effective rhizobial associations under sandy soil conditions. N fixing ability 
in peanut varies widely, depending on peanut genotypes (Nambiar et al., 1983). It has been reported that various 
cultivars of grain legumes show significant differences regarding their ability to support BNF (Hardarson, 1993). 
At the time of pod fill, nodules on annual legumes generally lose their ability to fix N, because the plant feeds 
the developing seed rather than the nodule (Lindemann & Glover, 2013).  

So, it may be possible that root system of peanut cv. Ismailia 1 developed and absorbed more moisture and 
nutrients from sandy soil as elongated roots cover more surface area in the experimental soil and as such fixed 
substantial quantity of N through nodulation on roots in comparison with peanut cv. Giza 4 and Giza 5. 
Consequently, peanut cv. Ismailia 1 had the highest assimilate partitioning that reflected on pod yield per ha in 
comparison with the other two cultivars (Figure 2), especially peanut cv. Giza 5 was superior than peanut cv. 
Giza 4 in pod yield kg per unit area (Asfour et al., 2009). Such effect was expected because of soil N content 
among these cultivars were differed in the experimental soil (Table 1), where there was significant correlation 
between fixed N and biomass production (Dinh et al., 2013). 

 

 
Figure 2. Pod yield of peanut cultivars which grown in sandy soil, combined data across 2011/2012 and 

2012/2013 seasons 

 

In view of the above, peanut cv. Ismailia 1 had the highest N fixing ability that led to positive residual effect on 
available soil N content and reflected on the yield attributes of wheat in comparison with the two peanut 
cultivars (Table 2), especially grains per spike had positive direct effect on grain yield (Khan et al., 2010). Also, 
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grain weight per spike is very important yield components, which directly influence to yield and depends on 
grain number and grain chemical composition (Zecevic et al., 2010).  

In regard to cropping systems, it is observed that fahl berseem was used as trap crop to capture left over N from 
the soil after peanut uprooting and improved total count of rhizobia that increased available soil N content and 
soil fertility. These results are in the same context with those by Baldwin (2006) who mentioned that from 40 to 
75 percent of the total N contained in a legume cover crop is available in the soil for subsequent crops, 
depending on environmental conditions. He added that trap crops like small grains can be used to capture left 
over N from farm fields after a harvest of cash crops. Also, Pandey et al. (2008) concluded that massive loss of 
native soil N occurs in rice-wheat rotations when fields are left bare fallow during the dry-to-wet season 
transition period. Growing grain legumes and green manure crops during the transition season can immobilize 
soil N in the plant biomass in addition to adding N from the atmosphere. They added that reduced amounts of 
available soil N by growing crops during dry to wet season transition period result reduced N losses by both 
leaching and denitrification.  

Significant increments in grain yield of wheat and its attributes under intensive cropping system can be attributed 
to the beneficial effect of nutrients released from the decomposition of the preceded legumes residues especially 
fahlberseem. Certainly, differences in genetic potential of these species played a major role in rooting pattern and 
N2-fixing capacity that led to a variation in BNF under sandy soil conditions. Using leguminous crop as fahl 
berseem during transition period between peanut and wheat added more N to the sandy soil than conventional 
cropping system (Table 1). In this concern, Hayat et al. (2008) showed that the variation in grain yield 
production between two legumes can be attributed to differences in genetic potential.  

This improvement had a great ecological importance. It is expected that if such improvement continues unabated 
year after year, the overall situation will improve considerably within a few years. The variations in biomass 
production among the legumes crops can be attributed to differences in genetic potential, plant architecture, 
rooting pattern and N2-fixing capacity (Mandal et al., 1990). Exploitation of biological N is dependent on various 
factors like environment, nutritional status of soil and also the cropping pattern in use (Dakora & Keya, 1997). 
When the plant dies, the fixed N is released; making it available to other plants and this helps to fertilize the soil 
(Postgate, 1988). It is evident from the data that intensive cropping system could be played a major role in 
improvement of nutritional status of the experimental soil than the other one. Growing fahl berseem after peanut 
led to increase in soil N availability for wheat growth and development that affected positively the yield 
attributes of wheat (Table 2). These results are in harmony with those obtained by Banziger et al. (1994) who 
indicated that increasing N application induced increasing leaf area, tiller formation and leaf area index. This 
resulted in producing more dry matter and grain yield. Also, Nawab et al. (2006) showed that the increase in 
wheat yield after mung bean may be due to N fixation by the previous legume crop. Though groundnut is a 
legume and can fix N but the yields of wheat following groundnut is lower, which may be due to the greater 
quantity of Ca absorbed by groundnut or due to allelopathic effect of groundnut on wheat.  

With respect to the interaction, the results imply that peanut cultivars responded differently (P ≤ 0.05) to 
cropping systems for all studied traits except number of spikes/m2. 

5. Conclusion 
According to results, it can be concluded that BNF by peanut cv. Ismailia 1 had significant effect on wheat grain 
yield per ha and this effect was increased by growing fahl berseem during transition period between peanut and 
wheat under sandy soil conditions. Also, intensive cropping system by using the local cultivar of peanut (Ismailia 
1) was more profitable for Egyptian farmers.  
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