
J. Agric. Sci. Mansoura Univ., 34 (3): 2097 - 2114, 2009 

 

EFFECT OF INTERCROPPING SUNFLOWER WITH PEANUT 
UNDER DIFFERENT RATES OF NITROGEN FERTILIZATION 
ON YIELD COMPONENTS OF BOTH CROPS.  
Abd EL-Zaher, Sh. R.; E. E Mohamadain and R. A. A. Atalla  
Crop Intensification Research Section, Field Crops Res Inst., ARC, Giza, 
Egypt.  

 

ABSTRACT 
 

          Two field experiments were carried out at Agricultural Research Stations in 
Ismailia Governorate during 2005 and 2006 seasons to study the effect of six 
intercropping patterns ,sunflower was planted on other side of the second ridge of 
peanut at 20, 40 and 60  cm apart between hills and thinned  on one , two , and three 
plants / hill respectively  to give  50 % of its pure stand , and on the third ridge of 
peanut at 20 , 40 and 60 cm a part between hills respectively and thinned on one , two 
and three plants / hill to give 33 % of its pure stand   and three  nitrogen fertilizer 
levels  (40 ,50 , and 60 kg N / fed ) on growth , yield and yield components and seed 
oil % of peanut and sunflower . A split – plot design was used with three replications. 
The main obvious results of this study can be summarized as follows. 
Peanut: 

The results revealed that plant height, number and weight of pods /plant and 
pods yield / fed of peanut were significantly affected by different intercropping patterns 
in both seasons, whereas number of branches / plant ,shilling %  and seed oil % were 
not significantly affected in both seasons; and weight of 100 seeds were significantly 
affected in the second season only. Intercropping patterns 100 % peanut +33 % 
sunflower gave the highest value for yield of peanut in both seasons.  

All studied characters of peanut were significantly affected by increasing N 
fertilizer levels from 40 to 50 up to 60 kg N / fed in both seasons, except numbers of 
branches/ plant were not significantly affected in the first season.  

Interaction between intercropping patterns and N fertilizer levels significantly 
affected on number of pods / plant and weight of seeds / plant in both seasons, weight 
of pods / plant and pods yield/ fed in the second season. 
Sunflower:  

           All studied characters of sunflower were significantly affected by intercropping 
patterns in both seasons, except numbers of leaves / plant and seed oil% were not 
significantly in both seasons, whereas stem diameter was significantly affected in the 
first season only. Intercropping pattern 100 % peanut + 50 % sunflower gave the 
highest value for yield of sunflower in both seasons.  
         Growth, yield and yield components of sunflower as well as seed oil% were 
significantly affected by increasing N fertilizer levels from 40 to 50 up to 60 kg N / fed 
in both seasons, except number of leaves / plant was not significantly affected.  
       Interaction between intercropping patterns and N fertilizer levels significantly 
affected number of seeds / head, seed yield /fed and oil % in both seasons and head 
diameter in the second season only. 
Competitive relationship:  

         Results revealed also that intercropping pattern of 100 % peanut +50 % 
sunflower (planting sunflower on the second ridge of peanut at 20 cm apart between 
hills and thinned on one plant / hill) recorded the highest values for Land Equivalent 
Ratio (LER), which reached 1.48 and 1.57 in the first and second seasons, 
respectively, Relative Crowding Coefficient (RCC) achieved advantageous by 
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intercropping pattern in both seasons. Sunflower crop was the dominant in all 
intercropping patterns and peanut was the dominated in both seasons. 
       Intercropping patterns 100 % peanut + 50 % sunflower on the second ridge at 20 
cm between hills and thinned on one plant/ hill achieved the highest value for total 
income in both seasons  being  28.85 and 33.03 % compared to peanut alone in the 
first and second seasons , respectively . 

 

INTRODUCTION 

 
Intercropping is one of the most important practices as a way to 

increase the productivity per unit land area .Peanut as a leguminous crop is 
considered the main crop in sandy soil. Sunflower is promising oil crop to 
cover the increase in the demand for edible oils due to high oil content. 
Intercropping oil crops are an avenue of approach to solve the problem of oil 
deficiency gap. Moreover, both peanut and sunflower is the most suitable 
crop which can grow in the newly reclaimed soils and has potential for 
production increase. Intercropping patterns generally produce more total 
yields of the mixed crops per unit area than individual crops are grown in 
single stand. Nour EL-Din et al.(1983) found that distance between sunflower 
plants had no effect on plant height and head diameter of sunflower but the 
100-seed weight and seed yield/plant were increased with increasing 
distance between plants, Nikam et al.(1984) stated that sunflower 
intercropped with peanut under different sowing systems increased the 
weight of pods and seed yield /ha , Sankaran and Kuppuswamy (1992) 
reported that intercropping sunflower with peanut in different patterns 
reduced peanut yields to  1.01- 1.27 ton /ha and gave lower peanut seed 
equivalent yields than peanut alone. Itnal et al.(1996) showed that 
intercropping in the row ratio 4:2 produced mean peanut and sunflower seed 
yields of 0.85 and 0.49 t/ha respectively, and the highest land 
equivalent(1.38) and highest returns as compared with 2:1,3:1 and 5:1 row 
ratios. Rajashekhar et al.(1997) showed that sunflower intercropped with 
peanut at ratio  of 100 % peanut + 50, 75or 100 %  of sunflower gave 1700- 
2340 kg /ha as peanut pod yield and 1193-1411 kg /ha sunflower seed yield 
as compared to peanut sole crops( 2950 kg/ha ) and sunflower seed yield  
(2124 kg /ha ). Abd- Alla and EL-Sawy (2003) reported that Giza 6 var  
recorded 25.03, 48.50 206.88 g and 79.8 g for number of pods/plant ,number 
of seeds /plant ,100-pod weight and 100-seed weight.Toaima et al (2004) 
found that Giza 6 var  surpassed those obtained for Giza 5 var  in yield 
component and pods yield /fed when intercropped with sesame .EL-Sawy et 
al .(2006) indicated that intercropping system of 100 % peanut + 25 % 
sunflower gave the highest values for yield components of peanut and 
sunflower ;However ,the intercropping system of 100 % peanut + 100 % 
sunflower recorded the lowest and they added that intercropping system of 
100 % peanut + 100 % sunflower gave the highest values for Land 
equivalent ratio (LER), Relative crowding coefficient (RCC) and net income.  

 This research aimed to study the effect of intercropping sunflower with 
peanut and different rate of N fertilization on its yields and yield components 
in this respect .Samui et al. (1984) indicated that intercropping of peanut with 
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sunflower in ratio of 1:1, 2:1, 1:2 or 1:3 and were given 40, or 80 kg N/hg 
gave total yields about 80, 52, 50 and 5% higher for the 4th ratios, 
respectively, than were obtained by growing the crops alone. Sorour andAttia 
(1988) showed that sunflower plant height, head diameter, seed yield /plant  
and seed yield /fed increased by increasing N fertilizer .Zaky (1994) studied 
the effect of that intercropping sesame with peanut and application nitrogen 
and phosphorus fertilizer levels. He found that the land equivalent ratio (LER) 
ranged from 1.35 to 1.38, 1.33 to 1.36 and 1.32 to 1.35 for seed yield, oil 
yield and protein yield, respectively .Abd El- wahed (1996) reported that 60 
kg N/fed of sunflower resulted in the maximum plant height ,head diameter, 
seed yield/ plant, weight of 100 seeds and seed yield /fed . Mahalonumberbis 
et al.(1999) mentioned that groundnut yield, number of pods /plant and 100-
seed weight increased with fertilizer rate up to 60 : 50 kg NP , then 
decreased, while sesame yield, number of capsules/plant and number of 
seeds/capsule increased with increasing fertilizer rate under intercropped at 
2:1 or 1:2 row ratio and were given 30:25, 60:50 or 90:75 kg NP/ha. Farghly 
(2001) indicated that seed yield of sunflower with 75 kg N / fed was higher 
than 45 kg N/ fed. and Abd-EL-Samie et al.(2002) reported that  increasing 
nitrogen level up to 60 kg N/fed increased seed yield/fed as well as oil 
yield/fed on sunflower . 

The aim of this investigation is to contribute in reducing oil efficiency 
gap and increasing land usage by different intercropping patterns and effect 
of different rates of nitrogen fertilization on sunflower intercropped with 
peanut on of its yields and yield components.   
 

MATERIALS AND METHODS 
 

             The present investigation was conducted at the Experimental 
Station at Ismailia Agricultural Research Station during 2005 and 2006 
seasons. The experiment included 18 treatments which were the 
combinations of six intercropping patterns and three nitrogen fertilizer levels 
on growth, yield and yield components of peanut and sunflower, as well as, 
growing pure stand of both crops as check plots. A split –plots design with 
three replications was used. The main plots were devoted to intercropping 
patterns of sunflower with peanut. Whereas, the sub- plots were allocated for 
nitrogen levels (40, 50 and 60 kg N/fed). The area of each sub- plot was 18 
m2 (6 ridges with distance 60 cm and 5m long). 
 Intercropping patterns:- 
 P1- 100 % peanut + 50 % sunflower (planting sunflower on the other side of 

the second peanut ridge at 20 cm apart and thinned sunflower on one  
plant / hill).                                           

P2 - 100 % peanut + 50 % sunflower ( planting sunflower on the other side of 
the second peanut ridge at 40 cm apart and thinned sunflower on two 
plants / hill) .                                             

P3 -100 % peanut + 50 % sunflower (planting sunflower on the other side of 
the second peanut ridge at 60 cm apart and thinned sunflower on  three   
plants / hill) 
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P4 - 100 % peanut + 33 % sunflower (planting sunflower on the other side of 
the third peanut ridge at 20 cm apart and thinned sunflower on one 
plant/hill).      

P5 - 100 % peanut + 33 % sunflower ( planting sunflower on the other side of 
the third peanut ridge at 40 cm apart and thinned sunflower on two plants 
/ hill).  

P6 - 100 % peanut + 33 % sunflower (planting sunflower on the other side of 
the third peanut ridge at 60 cm apart and thinned sunflower on three 
plants /hill).  

Solid planting (control):- 
Pure stand of each peanut was grown on one side of the ridge at 10 

cm apart with one plant /hill and pure stand of sunflower was grown on other 
side of the ridge at 20 cm apart with one plant/hill.         

The experimental soil was sandy in texture. Mechanical and chemical                
analysis of the soil is presented in Table 1.                

 
Table 1:  Physical and chemical analysis of experimental soil during in                                

2005 and 2006 seasons. 

                                                         Seasons         
Physical  and chemical analysis 

2005 2006 

  Coarse sand  % 27.13   27.20  

  Fine sand    %          67.61  67.10  

  Silt      % 3.81  3.92   

      Clay   %   1.45   1.78  

      Soil texture  sandy sandy 

  pH 7.64 7.76 

  CaCO3 1.35 % 1.50  % 

  N 19.12 18.25 

  P 2.51 2.36 

      K 37.78 39.31 
*Available N, P and K were determined according to Black (1965). 

   In general, soil content of N, P and K was low. 

 
  Peanut variety Giza 5 was grown at 10 cm apart of all ridges and was 

sown on May 5th in both seasons, while the sunflower variety Sakha 53. was 
sown after 15th  days from peanut planting during the two seasons . Calcium 
super phosphate (15.5 % P2 O5) was applied during soil preparation at the 
rate of 100 kg /fed .The nitrogen fertilizer at rate of 40, 50 and 60 kg N/ fed in 
the form of ammonium nitrate (33.5 % N) was applied in two equal doses. 
The first and second doses were added when sunflower was planted and just 
before the first irrigation of sunflower. Normal cultural practices for growing 
both crops were followed .Harvesting took place on Sep 20th for peanut and 
Sep 27 th, 2 th  and  Sep 7th  for sunflower, in both seasons . 
 
Studied Characters: 

At harvest 10 guarded plants were randomly taken from each sub plot           
to determine yield and yield components of peanut and sunflower. 
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1-peanut:     
      Plant height (cm), numbers of branches and pods / plant, weights of pods 
and seeds / plant (g), 100 -seed weight (g), shelling (%), seed oil % and Pod 
yield / fed (ardab) taken from all whole and calculated to feddan.     
                     

                    Shelling percentage    =      weight of seeds/plant (g)     x 100 
                                                             weight of pods/plant (g)   

2-Sunflower: 
   Plant height (cm), number of leaves / plant, Stem and head diameter 

(cm), number of seeds / head, weight of seeds / plant (g), seed oil % and 
Seed yield / fed (kg). 

 
3-Competitve relationship: 

    1-Land Equivalent Ratio (LER) as described by Willey and Osera.(1979). 
    2-Relative Crowding Coefficient (RCC) as mentioned by De wit.(1960). 
    3-Aggressivity (A), as mentioned by Mc-Gilchrist.(1965). 

4-Economic Evaluation: 
 The total income from each treatment was calculated in Egyptian 

pound at market price of peanut = 229.8 L.E / ardab and sunflower = 1898 
L.E / ton. (Agricultural Statistics, 2006).  

 Dried mature seeds were ground into very fine powder to estimate oil 
% using the modified Soxohelt apparatus with pure petroleum ether as 
solvent according to A.O.A.C.(1970).  

 The collected data were statistically analyzed according to Sendecor 
and Cochran.(1980) and treatment means were compared by the least 
significant differences (LSD) at 5% level of probability. 

 

RESULTS AND DISCUSSION 
 
A –Peanut 
1-Effect of intercropping patterns:- 

Data presented in Table 2 indicated that growth; yield and yield 
components of peanut were significantly affected by intercropping patterns of 
peanut characters under study in both seasons, while number of branches / 
plant, shelling percent and seed oil% were not significantly affected in both 
season. Plant height of peanut decreased by increasing number of sunflower 
plants / hill with doubling distance between hills either when sunflower was 
planted at the second or third peanut ridge as shown in Table 2 .This result 
may be due to reduce intra competition between sunflower and peanut for 
light  and nutrient by doubling distance sunflower plants. Similar results were 
obtained by Nikam et al. (1984), number of branches /plant and shelling 
percentage did not reach the 5 % level of significance in both seasons. This 
result may be due to genetic factors which were rarely affected by 
intercropping treatments. These results are also in accordance with the 
results obtained by Toaima et al. (2004). 
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Table 2:  Effect of intercropping patterns on yield and yield components  
  of Peanut during 2005 and 2006 seasons. 

Oil 
% 

Pods 
yield 

(ardab) 
/fed 

Shelling 
(%) 

100-
seed 

weight 
(g ) 

Weight 
of 

seeds/ 
plant(g) 

Weight 
of 

pods/ 
plant(g) 

Number 
of 

pods/ 
plant 

Number 
of 

branches/ 
Plant 

Plant 
height 
(cm) 

           Characters       
 
 

Treatments  

Intercropping patterns   
 Peanut   :  Sunflower                                                         2005 season 

47.87 11.36 63.02 67.41 25.60 40.62 21.67 7.59 59.37 one plant/ hill 
20 cm 

P1  100% 
+50 % 

47.93 10.89 61.53 64.29 23.22 37.74 19.84 7.64 55.96 two plants/hill 
40 cm 

P2  100% 
+50 % 
 48.11 10.23 59.38 60.42 20.53 34.57 17.57 7.09 54.07 three 

plants/hill 
60 cm 

P3  100% 
+50 % 
 

 
47.67 12.77 65.68 69.61 27.30 41.56 23.73 7.75 61.48 one     plant/ 

hill 
20 cm 

P4  100% 
33% 
 47.64 11.11 63.60 65.63 24.29 38.19 21.52 7.40 56.81 two plants/hill 

40 cm 
40 cm 

P5  
100%+33% 
 47.84 10.40 61.35 62.68 22.02 35.89 18.80 7.28 55.68 three 

plants/hill 
60 cm 
60 cm 

P6  100% 
33% 
 NS 1.34 N .S 2.99 1.69 1.33 1.51 N .S 3.89 LSD at  5%  

3.32 3.90 4.17 3.44 3.73 4.64 3.50 2.85 3.20 C.V % 

47.95 13.56 62.07 65.20 27.43 44.19 29.06 8.56  62.14 Pure  stand 

Intercrop patterns 
Peanut    :  Sunflower                                                               2006 season 

47.94 10.78 68.08 67.75 24.24 35.60 22.67 7.46 57.47 one plant/hill 
20 cm 

 P1  100% 
+50 % 
 
 
 

48.06 10.06 66.46 65.29 22.52 33.88 19.82 6.78 53.77  two plants/hill 
40 cm 

 P2  100% 
+50 % 
 48.31 9.21 64.69 64.74 20.08 31.04 18.41 6.07 52.70  three  

plants/hill 
60 cm 

 P3  100% 
+50 % 
 

 
47.65 11.34 63.08 71.67 25.69 40.72 20.10 7.86 58.28  one  plant/ hill 

20 cm 
 P4  
100%+33% 
 47.69 10.62 65.11 68.07 23.71 36.41 20.74 7.42 56.88  two plants/hill 

40 cm 
40 cm 

 P5  100% 
33% 
 47.86 9.77 60.00 68.03 21.44 35.73 22.00 6.43 55.18  

threeplants/hill 
60 cm 
60 cm 

 P6  
100%+33% 
 NS 0.77 N .S 3.14 1.12 3.16 2.44 N .S 3.23  LSD at  5 %  

3.14 4.27 4.39 3.81 3.18 4.14 3.11 3.19 3.80  C.V % 

48.53 12.78 59.76 69.42 25.55 42.75 26.00 9.37 61.17  Pure stand 

 
Yield attributes of peanut such as number of pods / plant, weights of 

pods and seeds / plant ,100-seed weight  and pods yield /fed were 
significantly affected by intercropping patterns in both seasons as shown in 
Table 2 .Intercropping patterns(P4) which including 100 % peanut +33 % 
sunflower and thinned on one plant per hill at 20 cm apart gave the highest 
value for peanut in both seasons .Whereas third pattern(P3) which including 
100 % peanut +50 % sunflower and thinned on three plants per hills at 60 cm 
apart gave the  lowest values for peanut in both seasons. These result may 
be due to increasing competitive between peanut and sunflower  for solar 
radiation and shading on peanut due to higher sunflower population and 
hence ,affected photosynthesis process .These results are in agreement with 
those obtained by Sankarn and Kuppuswamy (1992) , Rajashekhar et 
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al.(1997)  and Toaima et al.(2004).Table 2 showed that 100- Seed weight 
was significantly influenced by intercropping patterns in both seasons. In 
both seasons, the increases in 100- seed weight (P4) were achieved when 
sunflower was planted at wide distances and its population decreased. A 
similar result was obtained with Abd-Alla and EL-Sawy et al. (2003), Pods 
yield of peanut / fed was significantly affected by intercropping patterns in 
both seasons as shown in Table 2.  

In general, (P4) gave the highest value for peanut pods yield ardab/fed 
in both seasons, compared with other intercropping. Pods yield P1, P2, P3, 
P4, P5 and P6 were 16.27, 19.69, 24.34, 5.83, 18.07 and 23.30 % less than 
pure stand in the first seasons, and 15.65, 21.28, 27.93, 11.27, 16.91 and 
23.55% in the second season. These results coincide with those obtained by 
Toaima et al.(2004) and EL-Sawy et al.(2006). 

 Data in Table 2. indicated that seed oil % of peanut was not 
significantly affected by intercropping patterns in both seasons. Means of oil 
% were increased by decreasing sunflower plants intercropped with peanut, 
also by doubling sunflower plants between hills. Sunflower plants which more 
require for N fertilization than peanut. Similar results were obtained by Nikam 
et al.(1984). 
 
2-Effect of N -levels: 

All studied traits of peanut were significantly affected by increasing  N 
fertilizer in both seasons, except number of branches/plant and oil % were 
not significantly in first season as shown in Table 3. Growth and all yield 
components of peanut increased by increasing  N level from 40 to 50 up to 
60 kg N /fed in both seasons .The highest values were recorded with 60 kg 
N/fed followed by 50 kg, whereas 40 kg N/ fed gave the lowest value in both 
seasons .   

Although, peanut is a legume crop, which needs 45 kg N/fed as 
recommended, but it is responded to adding 60 kg N/fed. When sunflower 
was intercropped with peanut under different intercropping patterns. This 
result may be due to sunflower consumptive all nitrogen fertilizer in the soil 
.Pods yield of peanut/fed was increased significantly by increasing N levels in 
both seasons as shown in Table 3. This result may be a reflect of yield 
attributes which increased by increasing N levels in both seasons. 
 
3- Interaction effects: 

Table 4 showed that number of pods / plant and weight of seeds / 
plant in both seasons, weight of pods / plant and pods yield/ fed in the 
second season were significantly affected by the interaction between 
intercropping patterns and N fertilizer levels.  
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                             Table 4:  Effect of the interaction between the intercropping patterns and 
nitrogen levels on some peanut characters during 2005 and 
2006 seasons.  

               Characters 
 
  
Intercropping Patterns 
  Peanut  :  sunflower 

Nitrogen 
levels 

Number of 
pods  
/plant 

Weight of 
seeds/ 

plant (g) 

Weight of 
pods/plant 

(g) 

Pods 
yield/ 
fed 

2005 2006 2005 2006 2006 2006 

P1 
     100% +50 % 

 
20 cm 

40 21.45 19.22 22.93 21.46 39.29 10.14 

50 21.14 23.52 25.81 24.33 40.17 11.24 

60 22.71 25.26 28.06 26.94 42.41 12.69 

P2 
     100% +50 % 

 
40 cm 

40 19.58 17.65 21.64 19.41 36.58 9.80 

50 19.47 20.09 23.18 22.72 37.18 11.05 

60 20.48 21.71 24.85 25.37 39.46 11.81 

P3 
    100% +50% 

 
60 cm 

40 16.03 16.80 18.62 18.35 32.27 9.39 

50 17.99 18.70 20.47 20.26 34.76 10.50 

60 18.70 19.73 22.51 21.64 36.68 10.79 

P4 
    100% +33% 

 
20 cm 

40 20.91 20.42 23.66 23.62 39.22 10.22 

50 23.97 19.74 27.86 25.39 41.60 13.52 

60 26.32 26.13 30.38 28.08 43.86 14.55 

P5 
    100% +33% 

 
40 cm 

40 21.03 18.56 21.97 20.66 35.71 9.69 

50 21.38 20.42 24.43 24.11 38.03 11.04 

60 22.15 23.25 26.48 26.37 40.80 12.59 

P6 
    100% +33% 

 
60 cm 

40 17.92 17.92 20.21 19.68 34.48 9.03 

50 18.95 20.41 22.31 21.84 36.25 10.19 

60 19.54 21.67 23.54 22.80 36.80 11.19 

LSD at 5 % 0.11 0.37 0.43 0.91 0.35 0.67 

 
The highest values when sunflower plants were planted at the third 

ridge with peanut plants and thinned one plant / hill under 60 kg N/fed (P4) , 
whereas the lowest values for these characters were showed when 
sunflower was planted at the third ridge with peanut and thinned three plants 
/ hill with adding 40 kg N/fed (P6).          The results may be due to the inter 
and intra competition between sunflower and peanut plants for lights and N 
fertilization. 
 
B- Sunflower: 

1- Effect of intercropping patterns. 
    Growth, yield and yield components of sunflower were significantly 
affected by the different intercropping patterns in both seasons, except stem 
diameter in the second season, while number of leaves/plant and oil % were 
not significantly affected in both seasons as shown in Table 5.Plant height 
was decreased by increasing plant population from 33 to 50 % of its pure 
stand Table 5. Data indicated that increasing number of plants / hill from one 
up to three plants decreased plant height. These results may be due to intar- 
competition between sunflower plants to light and nutrient. Similar results 
were obtained by Nikam et al.(1984) and Sorour and Attia (1988) Sunflower 
population density of 33 % pure stand ( 4,5 and 6   patterns) recorded higher 
values than of ( 1,2 and 3 patterns ).  
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Sunflower was thinned  on one plant / hill, recorded the highest value 
followed by two plants / hill, while three plants / hill showed the lowest values 
in both seasons. This is completely true for stem diameter, number of leaves/ 
plant, head diameter, number of seeds / head and weight of seeds / plant. 
This result may be due to increase vegetative growth and photosynthesis for 
sunflower plants by increasing distances between hills in (2,3, 5 and 6 
patterns) and reducing number of plants / hill (1and 4 patterns). Similar 
results were obtained by Nour EL-Din et al. (1983).  

 Yield components characters i.e head diameter, number of seeds / 
head and weight of seeds / plant recorded the highest values as compared 
with sunflower alone. Yield attributes characters behaved the same trend of 
stem diameter and number of leaves/ plant. Mean value of seed yield / fed in 
pure stand exceeded seed yield / fed of all intercropping patterns as shown 
in Table5. This reduction of sunflower seed yield in intercropping patterns 
was due to the reducing of plant population which did not exceeded than 50 
% of its pure stand. Intercropping pattern ( 100 % peanut + 50 % sunflower 
P1 ) and thinned one plant/ hill gave the highest value of sunflower seed 
yield / fed which was 67.98 % of its pure stand  in the first season and was 
77.09 % in the second season . Whereas the lowest values were obtained 
with intercropping pattern (100 % peanut +33 %  P6 ) sunflower and thinned 
on three plants/hill, which were 41.46 % and 44.23 % in the first and second 
season, respectively. These results are in accordance with those obtained by 
EL-Sawy et al. (2006). 

Data recorded in Table 5 show that seed oil % of sunflower was not 
significantly affected by intercropping patterns,  this results may be due to a 
quantitative genetic character and rarely affected by agricultural practices 
.Similar results were reported by Nikam et al .(1984) .  
2 – Effect of N- levels: 
            Data presented in Table 6 indicated that all sunflower attributes were 
significantly affected by increasing nitrogen fertilization levels from 40 up to 
60 kg N/fed in both seasons, except number of leaves /plant  in  both 
seasons .Results also indicate that raising N rate gradually increased plant 
height up to 60 kg N/ fed.  
            The increase in plant height due to the increase in nitrogen 
application may be attributed to the increase in meristematic activity, 
stimulation of cell elongation and maximum production .These results are in 
accordance with those obtained by Sorour and Attia (1988), Adel-Wahed 
(1996) and Farghly (2001). 

 Data in Table 6 revealed that sunflower plants fertilized with 60 kg 
N/fed gave the highest values in growth and all yield components followed by 
those fertilized 50 kg N/fed; simultaneously by 40 kg N/ fed fertilized 
sunflower plants showed the lowest value . This was completely true in yield 
attributes such as head diameter, number of seeds / head and weight of 
seeds / head. These results reflect the importance of N application as an 
essential element for fruiting and seed development. Such results agreed 
with those reported by Samui et al. (1984) and Mahalonumberbis et al. 
(1999).  
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Table 6: Effect of nitrogen levels on yield and yield components                                     
of sunflower during 2005 and 2006 seasons. 

    Characters 
 
 

Treatments 

Plant 
height 
(cm) 

Stem 
diameter 

(cm) 

Number 
of 

leaves 
/plant 

Head 
diameter 

(cm) 

Number 
of seeds/ 

head 

Weight of 
seeds/ 

plant (g) 

Seed 
yield/fed 

(kg) 

Oil 
% 

Nitrogen levels                                         2005 season 

40 kg N / fed 104.18 1.88 13.59 14.36 749.80 35.81 625.72 35.38 

50 kg N / fed 112.83 2.05 14.28 15.45 781.94 37.36 657.24 35.18 

60 kg N / fed 115.94 2.24 14.72 16.44 807.08 38.61 689.97 34.90 

LSD at 5% 2.21 0.33 N.S 0.29 6.17 0.73 4.80 0.07 

C.V 4.10 2.70 3.19 2.50 5.20 3.15 5.57 3.47 

Pure stand 113.09 1.81 17.23 15.49 795.29 35.55 1150.15 35.46 

Nitrogen levels                                                 2006 season 

40 kg N /fed 110.52 1.88 15.59 12.99 753.58 35.25 617.70 35.54 

50 kg N / fed 113.16 2.07 16.43 13.93 783.94 36.82 657.22 35.33 

60 kg N / fed 117.01 2.16 16.77 15.08 812.03 38.02 686.80 35.11 

LSD at 5% 1.06 0.13 N.S. 0.32 5.70 0.36 5.72 0.03 

C.V 4.33 2.45 3.50 2.73 5.60 3.28 5.84 3.25 

Pure stand 114.2 1.89 16.76 14.92 817.75 36.18 1030.16 35.52 

 
Data in Table 6 indicated clearly that 60 kg N/ fed treatment were the 

favorable which recorded the highest means of seed yield/fed. It was 
followed by 50 kg N/fed, while 40 kg N/fed came in the third rank after 60 and 
50 kg N/fed in the first and second seasons. The observed increase in yield 
attributes may be due to the accumulation of nutrients in the reproductive 
organs leading to well developed heads and seeds. Similar results were 
reported by Sorour and Attia. (1988). Oil % in sunflower seeds was 
significantly affected by increasing N fertilization  levels from 40 to 50 up to 
60 kg N/fed in both seasons as shown in Table 6 .Oil seed % of sunflower 
was decreased slightly by increasing N fertilization in both seasons . Similar 
trend was noticed with Zaky (1994) and Abd EL-Sámie et al.(2002). 

 
3-Interaction effects: 

 Data presented in Table 7 indicated that head diameter in the second 
season, number of seeds / head ,seed yield /fed and oil % in both seasons 
were significantly affected by the interaction between intercropping patterns 
and N fertilization levels. The highest values of head diameter and number of 
`seeds / head were obtained from the interaction between p4 and 60 kg N / 
fed, whereas the lowest values were showed with p2 and 40 kg N/fed for 
head diameter and from p3 and 40 kg N/ fed for number of seeds / head in 
both seasons. With respect  to seed yield / fed the highest value were 
recorded at p3 and 60 kg N / fed and the lowest value was showed with p4 
and 40 kg N / fed in both seasons, oil seed content of sunflower was 
inferences by the interaction between intercropping patterns  and N fertilizer 
levels in both seasons . 
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Table 7: Effect of the interaction between the intercropping patterns 
and nitrogen levels on some sunflower characters during 
2005 and 2006 seasons. 

 
Characters Nitrogen 

levels 

Head 
diameter 
(cm) 

Number of 
seeds / 
head 

Seed yield 
/ fed  
(kg) 

Oil 
% 

Intercropping pattern 
 Peanut  :  sunflower  2006 2005 2006 2005 2006 2005 2006 

P1 
100%+50% 

 
20 cm 

40 13.67 770.29 777.65 706.96 723.27 35.39 35.68 

50 15.65 791.55 809.98 739.80 759.08 35.14 35.50 

60 16.79 825.40 834.29 773.33 778.27 35.00 35.33 

P2 
100%+50% 

 
40 cm 

40 13.36 759.78 733.84 730.50 719.76 35.31 35.49 

50 14.54 761.18 772.99 768.23 772.94 35.11 35.28 

60 15.85 789.98 797.95 809.25 810.05 34.89 35.11 

P3 
100%+50% 

 
60 cm 

40 13.44 680.42 719.63 740.37 729.60 35.28 35.21 

50 14.49 727.53 752.41 783.40 802.20 35.10 35.02 

60 15.66 750.72 796.95 822.16 850.32 34.96 34.87 

P4 
100%+33% 

 
20 cm 

40 15.60 772.74 793.76 450.02 436.67 35.60 35.74 

50 16.44 834.36 826.03 473.58 455.61 35.48 35.48 

60 17.58 862.62 854.48 506.98 474.88 35.25 35.40 

P5 
100%+33% 

 
40 cm 

40 15.30 769.29 765.60 534.57 510.54 35.46 35.66 

50 16.46 803.65 794.61 562.89 543.50 35.29 35.21 

60 16.89 817.07 815.30 587.11 579.20 34.75 35.20 

P6 
100%+33% 

 
60 cm 

40 14.74 746.30 728.00 591.91 566.39 35.24 35.46 

50 15.18 768.35 743.67 615.54 609.97 34.96 35.16 

60 15.90 796.66 763.26 641.01 848.07 34.56 34.77 

LSD at 5% 0.19 8.23 7.71 5.24 6.57 0.11 0.07 

 
C:  Competitive relationships and yield advantage of intercropping: 
1-Land Equivalent Ratio: 

Results in Table 8 indicated that intercropping sunflower with peanut 
increase land equivalent ratio in all intercropping systems in both seasons. 

Intercropping 100 % peanut + 50 % sunflower, with planting one 
sunflower plant / hill at the second ridge of peanut (p1), recorded the highest 
value for (LER) which were 1.48 and 1.57 in the first and second season, 
respectively .Whereas, intercropping 100 % peanut + 33 % sunflower by 
planting one or three plants / hill at the third ridge of peanut (p6 and p4), 
recorded the lowest value in the first and second seasons, respectively which 
were 1.29 and 1.33.  

In all intercropping patterns, peanut was more contributor than 
sunflower. This maybe due to peanut including 100 % in all intercropping 
patterns compared with sunflower which included less 100 %  ( 50 – 33 % of 
its pure stand ) . Similar results were recorded by Zaky (1994) and Itnal et al. 
(1996). 
2-Relative Crowding Coefficient (K): 
             Data presented in Table 8 indicated that relative crowding coefficient 
had higher than the unit advantage in all intercropping patterns in both 
seasons. 

The best results for (K) were achieved by the intercropping patterns 
which include 100 % peanut + 33 % sunflower , where sunflower was 
intercropped with peanut on the third ridge and thinned  on three plants / hill 
in the first season , and thinned on one plant / hill in the second season .  
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Table 8: Competitive relationships and yield advantages of peanut and 
sunflower sunflower as affected by intercropping patterns 
during 2005/ 2006sasons. 

Intercropping 
pattern 
Peanut    :   
Sunflower   

Land equivalent ratio 
 

 Lp          Ls            LER 

Relative crowding 
coefficient 

Kp       Ks           RCC 

Aggressivity 
Ap                  As 

2005 season 

P1  100%+50%    0.84     0.64      1.48  2.54     6.37      16.18 - 0.70            0.70 

P2  100%+50%    0.80     0.67      1.47    2.01     3.66      7.36 - 0.83            0.83 

P3  100%+50%    0.75     0.68       1.43     1.51     4.59      6.93 - 0.93            0.93  

P4  100%+33%    0.94     0.41      1.35  5.38     4.31      23.19 - 0.41            0.41 

P5  100%+33%    0.82     0.49      1.31 1.51    2.12      3.02 - 0.86            0.86 

P6  100%+33%    0.75     0.54      1.29 0.99      2.86    2.83 - 1.14            1.14 

Intercropping pattern                                                            2006 season 

P1  100%+50%   0.84       0.73        1.57     2.66     5.53       14.71 - 0.96            0.96 

P2  100%+50%   0.79      0.75         1.54     1.82     5.93       10.80 - 1.08            1.08 

P3  100%+50%   0.72       0.77        1.49     1.27      6.82     8.66 - 1.26            1.26 

P4  100%+33%   0.89      0.44         1.33     3.90     2.84      11.06 - 0.59            0.59 

P5  100%+33%   0.83       0.53        1.36     2.41     3.36       8.10 - 1.00            1.00 

P6  100%+33%   0.76       0.59        1.35      1.59    4.32        6.87 - 1.34            1.34 

 
A yield advantage occurred because the component crops differed in 

their utilization of growth resources in such a way that when they are grown 
in association, they are able to compliment each other and to work better 
over all use environmental resources than when they were grown separately. 
Similar results were recorded by EL-Sawy et al. (2006). 

 
3- Aggressivity:- 

Data in Table 8 shows that sunflower was the dominant intercrop 
component in all intercropping patterns in both seasons, the best results for 
(A) were achieved by intercropping patterns which including 100 % peanut + 
33 % sunflower , where sunflower was intercropped with peanut on the third 
ridge and thinned on one plants / hill in both seasons . While peanut was the 
dominated component, the present results indicate clearly that sunflower as 
the over story. Intercrop has higher competitive ability than peanut as the 
under story component Similar results were recorded by Rajashekhar et al. 
(1997). 
 
D:-Economic Evaluation:- 

Data presented in Table 9 indicated that the advantage of 
intercropping patterns peanut and sunflower as economic expresser in terms 
of the farmer. Total income increased in all intercropping patterns compared 
to total income of peanut as control treatment. 
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          The highest values of net income (L.E./fed) could be achieved by (p1) 
the pattern of  100 % peanut + 50 % sunflower(899.02 L.E.)and (970.62 
L.E.), where sunflower was intercropped at the second ridge of peanut and 
thinned on one  plant / hill in the first and second season . On the contrary, 
the lowest value was achieved by (p6) which including 100 % peanut + 33 % 
sunflower (383.53 L.E.) and (462.56 L.E.), where sunflower was intercropped 
with peanut at the third ridge and thinned three plants / hill in both seasons. 
The increase in total income were 28.85 and 33.05% for the highest values in 
the first and second season, respectively compared to total income of peanut 
as pure stand . Similar results were recorded by Itnal et al. (1996) and EL-
Sawy et al. (2006). 
 
Conclusion 

It could be concluded that intercropping patterns (100 % peanut + 50 
% sunflower) by planting sunflower on the other side of second peanut ridge 
at 20 cm apart and thinned sunflower on one plant/hill obtained the best Land 
equivalent ratio and net income compared with growing peanut as solid crop.  
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أثير تحمي   ب د    مس مع    مل م   د مع    تب مع    تسم ع تمعت    ميس م  تت   ع د    ع       ت   
   معمحصتعين تم ت متهمم

 أحمس أحمس دطم مع ة  رجب ت   ممديب دتيل محمسينإ  ،  ع من رمضمن د سم عظمهر
                                           -معه          س  ح          ت  معمحمص          يب معح  ي          ة –ق           ك  ح          ت  معت ثي            معمحص          تع  

 مصر –معجي ة  –مر   مع حت  مع رمدية 
  

 6تاثيير  لدراياح 0226لإ  0225أقيمت تجربتان  قلييتان  بمق اح بقالإس اعيامن يييح وامي ملإيام  
ياا   62لإ  02لإ  02زرا ااح  بااند الماامل  ياا  مياان ح ذلاا   بلإتقميااي لابااند الماامل مااا الداالإي الياالإدان   نظاا 

  % 52 ي  و  لإتر  وا  لتا ا   الزرا ح رة  ي  الترتيب لإلإنبنتي  لإيمس نبنتنت بنلجلإ يى نبنت   لإالوف
يامس مياتلإينت ماا دراياح     % 33م  الكين ح النبنتيح المندردة لابند الممل لإ ي  و  لإتر  و اي  لتا ا  

بجننب الزرا ح المندردة لكم المقصالإلي  لإاياتود   نظان  كج  أزلإت /  دا    62لإ 52لإ  02ليتيميد الازلإت  
 -النتنئج المتقصي  ييهن كنلات  : أه ح مرة لإاقدة    يمس مكررات لإكننت الل ا المنمل

 -مع تب مع تسم   
لإ ادد لإلإز   النبانت   الإيييرمانلإى  يا  كاي ما  تاثأدى تقميي  بند الممل ما الدلإي اليلإدان  الا  

ر  ادد  ارلإ  ومي ملإيمى الدرايح بينمن لا  يتاثي مقصلإي اللرلإ / ليددا بذرة لإ 022ز  لإ النبنت  لإبذلإرقرلإ
 . ومي ملإيمى  الزرا ح  التصن ى لإالنيبح المئلإيح ليزيت بنلبذلإرالنبنت لإمادي 

زيندة مانلإيح لكاي صادنت ليددا  الى  تلإقدة ازلإ 62قتى  52الى  02لازلإتى م  ا زيندة مادي التيميد لإأدى 
 .الدرايح ملإيم المقمي ومي  اليلإدان الدلإي 
 دد اللارلإ   ياى النبان ت لإلإز  الباذلإر  ياى  كي م التنيير المانلإى  يى   نميى الدرايح الىالتدن ي بي  أدى 

 . لإلإز  اللرلإ   يى النبن ت لإ مقصلإي اللرلإ / ليددا   ى الملإي  الينن  النبن ت    كم الملإيمي 
 -د مس مع مل
 الموتيدااح  ااى  كااملتقميااي  ا مانلإياان باانظ  تاانييرا تقاات الدرايااح  بااند الماامل  تااثيرت كااي صاادنت   

 تااثيرت التاا يام  الياان/  لإ   ادد الالإرا// نباانت لإالنياابح المئلإيااح ليزيات  اا  كاام الملإياامي ملإيامي  ماان  اادا ال
الواف   ياى    باند المامل ماا%52+يالإدان   الإي % 022 لا  لإياجيت المانمياح   اليانن  ى الملإيا   مانلإين

 الألإي ى الملإيا   %66.27لإ  %66.66 أ  تقيس   بند المملاللي  لمقصلإي  أ يىنبنت لإاقد بنلجلإرة( 
 . يى الترتيب لإالينن 

مان الملإيامي   صادنت النمالإ لإالمقصالإي لكام  التاثييرالمانلإى  يا  إلاىالتيميد الازلإتاى  زيندة لإأدت 
 . النبنت ألإرا/ دد  دا 

الباازلإر  يااى اللاار  لإ  أدى التدن ااي بااي   اانميى الدرايااح الااى التاانيير الماناالإى  يااى كااي ماا   ااددلإ 
 لإق ر اللر   ى الملإي  الينن   ل  .  النيبح المئلإيح ليزيتمقصلإي البذلإر/ ليددا  لإ

  - معع قمت معت مف ية
 نباانت الوااف  يااى لإ مااا الداالإي الياالإدان   بااند الماامل  % 52  تقميااي  الالإي  التقميااينظاان   ييااج

  اا  0.56 لإ 0.06 إلااىكاام الملإياامي  قيااس لإصاايت   اا ايااتلمي الار   نمااياللااي  لما أ ياا باانلجلإرة  لإاقااد
كام   ا  النياب لمانماي القماد مقصالإليح   ميازة قللت كي نظ  التقمياي لإ الترتيب الينن   ي لإ  الألإي الملإي 

الملإيمي  . لإكن  مقصلإي  بند الممل هلإ الينئد  ى كي نظا  التقمياي بينمان كان  الدالإي اليالإدان  هالإ الميالإد 
 كم الملإيمي .     ى كي نظ  التقميي

نبانت  الواف  ياى نبانت لإاقاد اما الإي يالإدان   % 022ند المامل +  با % 52   الالإي قلق نظن  التقميي -
ملنرناح بمقصالإي الدالإي   % 33.25لإ  06.65كم الملإيامي  بنيابح زياندة   ى مندي نئد  أ ي   يى ةبنلجلإر

 . يى الترتيب  الينن لإ  الألإي الملإي  ى   المندرد اليلإدان 
 : معخ صة

الواف  ياى  لإ   يى و  لإتار  وا  اليلإدان الدلإي  بتقميي  بند الممل ما  ممن يبق يمك  التلإصيح
 قيماح لكاي ما  أ ضيلإذل  ليقصلإي  يى   بند الممل ( % 52+  يلإدان  لإي  % 022بنلجلإرة  نبنت لإاقد 

        ملنرنح بزرا ح الدلإي اليلإدانى مندردا . لإالانئدالمندى الأر انمي ايتلمي م
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       Table 3: Effect of nitrogen levels on yield and yield components of peanut during 2005 and 2006 seasons. 
               Characters 
 
Treatments 

Plant  
height  
(cm) 

Number of 
branches 

/plant 

Number of 
pods 
/plant 

Weight of 
pods/plant 

 (g) 

Weight 
of seeds/plant 

(g) 

100-seed 
weight 

(g) 

Shelling  
% 

Pods yield 
(ardab) 

/fed 

Oil 
% 

Nitrogen levels                                                             2005 season 

40 kg N / fed 54.30 7.03 19.48 36.26 21.51 62.56 59.32 9.71 47.70 

50 kg N / fed 55.88 7.42 20.48 38.00 24.01 65.09 63.18 11.26 47.63 

60 kg N / fed 61.48 7.47 21.65 40.00 25.97 67.35 64.17 12.27 48.00 

LSD at 5% 1.04 N.S. 0.71 0.42 0.51 0.57 1.35 0.27 NS 

C.V 3.20 2.85 3.50 4.64 3.73 3.44 4.17 3.90 3.32 

Pure stand 62.14 8.56 29.06 44.19 27.43 65.20 62.07 13.56 48.26 

Nitrogen levels                                                             2006 season 

40 kg N / fed 53.28 6.31 18.43 34.47 20.53 65.01 59.55 9.29 47.76 

50 kg N / fed 55.81 7.40 20.48 36.47 23.11 66.80 63.36 10.47 47.90 

60 kg N / fed 58.06 8.29 22.95 38.75 25.20 70.96 65.03 11.13 48.10 

LSD at 5% 0.56 0.25 0.87 0.62 0.45 1.89 0.93 0.24 0.05 

C.V 3.80 3.19 3.11 4.14 3.18 3.81 4.39 4.27 3.14 

Pure stand 61.17 9.37 26.00 42.75 25.55 69.42 59.76 12.78 47.85 
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  Table 5:  Effect of intercropping patterns on yield and yield components of sunflower during 2005 and 2006 
seasons. 

          Characters 
 
Treatments  

Plant 
height 
(cm) 

Stem     
diameter 

(cm) 

Number of 
leaves 
/plant 

Head 
diameter 

(cm) 

Number of 
seeds/ 
head 

Weight of 
seeds/plant       

(g) 

Seed 
yield/fed 

(kg) 

Oil 
% 

Intercropping patterns  
Peanut  :  sunflower                                                       2005 season 

P1 100%+50% one plant/hill 20 cm 117.80 2.05 14.18 15.21 775.44 36.54 781.97 35.12 

P2 100%+50% two plants/hill 40 cm 114.32 1.86 14.02 14.58 765.30 36.48 769.34 35.10 

P3 100%+50% three plants/hil 60 cm 114.24 1.85 13.40 14.50 719.56 33.53 740.03 35.18 

P4 100%+33% one plant/hill 20 cm 108.63 2.37 14.69 16.55 823.24 40.29 616.18 34.92 

P5 100%+33% two plants/hill 40 cm 107.55 2.10 14.49 16.21 797.41 38.56 561.52 35.16 

P6 100%+33% three plants/hill 60 cm 103.55 2.08 14.40 15.37 796.67 38.16 476.86 35.44 

LSD at 5% 2.11 0.21 N.S 1.87 5.29 1.95 6.10 NS 

C.V % 4.10 2.70 3.19 2.50 5.20 3.15 5.57 3.47 

Pure stand 123.09 1.81 17.23 14.49 465.29 31.55 1150.15 35.59 

Intercropping  patterns  
Peanut  : Sunflower                                                        2006 season 

P1 100%+50% one plant/hill 20 cm 117.52 1.95 16.05 13.46 768.26 36.10 794.04 35.03 

P2 100%+50% two plants/hill 40 cm 114.50 1.94 15.65 13.30 756.33 35.45 767.58 35.29 

P3 100%+50% three plants/hill 60 cm 114.05 1.92 15.48 13.07 744.98 34.65 753.54 35.30 

P4 100%+33% one plant/hill 20 cm 113.25 2.28 16.94 15.24 830.42 38.40 608.14 35.13 

P5 100%+33% two plants/hill 40 cm 112.02 2.09 16.93 14.30 807.30 38.39 544.42 35.36 

P6 100%+33% three plants/hill60 cm 110.00 2.01 16.62 14.07 791.84 37.13 455.72 35.54 

LSD at 5% 2.24 NS N.S 1.01 6.19 0.97 7.65 NS 

C.V % 4.33 2.45 3.50 2.73 5.60 3.28 5.84 3.25 

Pure stand 127.11 1.89 16.76 12.92 707.75 30.18 1030.16 35.61 
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  Table 9: Total income of peanut and sunflower as advantages of intercropping pattern during 2005 and 2006 
seasons. 

 
Intercropping pattern 
 
 

Gross 
return of 
peanut 

Grossl 
return of 

sunflower 

Total 
Gross 
return 

Net 
income 

Increase 
% 

Gross 
return of 
peanut 

Gross 
return of 

sunflower 

Total 
Gross 
return 

Net 
income 

Increase 
% 

Peanut  :  Sunflower 2005 season 2006 season 

P1  
100%+50% 

20 cm 2610.53 1404.58 4015.11 899.02 28.85 2477.24 1430.22 3907.46 970.62 33.05 

P2 
100%+50% 

40 cm 2502.52 1460.19 3962.71 846.62 27.17 2311.79 1456.83 3768.62 831.78 28.32 

P3 
100%+50% 

60 cm 2350.85 1484.18 3835.03 718.94 23.07 2116.46 1506.75 3623.21 686.37 23.37 

P4 
100%+33% 

20 cm 2819.65 905.08 3724.73 608.64 19.53 2605.93 864.96 3470.89 534.05 18.18 

P5 
100%+33% 

40 cm 2553.08 1065.76 3618.85 502.76 16.13 2454.26 1033.29 3487.55 550.71 18.75 

P6 
100%+33% 

60 cm 2330.17 1169.45 3499.62 383.53 12.31 2245.15 1154.25 3399.40 462.56 15.75 

Peanut alone 3116.09 ------- 3116.09 ------- ------- 2936.84 --------- 2936.84 ------- --------- 

Sunflower alone ------ 2182.98 2182.98 ------- ------- --------- 1955.24 1955.24 ------- ---------- 
*   Net income = total gross intercropping pattern – gross return of peanut 
** Price of Peanut = 229.8 L.E. / ardab, Price of Sunflower = 1898 L.E. /  Ton .  
***Agricultural Statistics, V. 2 Summer and Nili Crops, June 2006.  
    Ministry of Agricultural and lands reclaim.           

 


