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Abstract 
Order to study the effect of density, the control weed and various proportion corn (704 Variety) and peanut (Goli 
Variety) intercropping an experiment was conducted in 2012 in Research station of agriculture, University of 
Zabol. The experiment design was factorial in randomized complete block design with three replications. 
Experiment factors consisted of planting proportions in 4 levels (sole crop of corn, 50% corn + 50% peanut, 
100% corn + 100% peanut and sole crop of peanut), control weed in 3 levels (non-weeding, once-weeding and 
twice-weeding) and the space between rows in 2 level (40 and 50 cm) has been considered. The evaluated 
Characteristics in environmental sources are (Photosynthetic Active Radiation, Temperature and soil Moisture), 
the nutrients of soil include (N, K, Na, Mg, Ca, and C) and to evaluate intercropping of pure was used land 
equivalent ratio and economical yield. All Characteristics of study were affected by planting system.There was 
significant interaction between planting system, weeding and density in the absorption of light, temperature and 
moisture of soil. The results showed that photosynthesis active radiation absorbed by the intercropping was 
higher than sole crop in both plants. The results showed that changes in soil nutrient capacity of single elements 
(Na and K) in the treatment of mixed and monoculture peanut was more than monoculture corn and divalent 
elements (Ca and Mg) in mixed and monoculture corn more than mixed replacement and peanut monoculture. 
The highest land equivalent ratio (1.048) was accounted additive intercropping. Generally the mixed cultures 
with increasing density and control weed caused increase soil fertility and amount of soil nutrients after harvest. 
Treatment 100% Corn +100% peanut was the best treatment because using sources and increasing soil fertility 
and crop yield in comparison to sole crop.  
Keyword: photosynthesis active radiation, volumetric soil moisture, soil moisture, land equivalent ratio 
1. Introduction 
Although agriculture is still one of the most important activities done by man on earth, the harmony between 
agriculture and nature and also with achievements in innovative sciences has been disturbed and the destruction 
of planting lands and natural sources in the world and polluting water and soil by agricultural and increasing 
population shows a gloomy future to man, so, considering sustainable Agriculture is vital (Marschner et al., 
2003). In many parts of the world, intercropping as a way of the most common in Agro ecosystem is used, that 
has lots of advantages in comparison to sole crop (Banik et al., 2006). In monocultures system rarely all 
moisture, nutrients and light that are available for plant, the weeds in ecologic niche attack them so that the used 
plants in compound in consumption of complementary sources, so intercropping with more consumption of 
sources and filling ecologic niches that are empty causes better controlling and more effects on weeding in 
comparison to monocultures planting (Liebman & Davis, 2000). The researchers believed the advantages in 
intercropping is maybe because of a combination of different factors such as better use of moisture in soil, light 
and nutrients. They believed that the effectiveness in intercropping is: difference in the structure of root, sharing 
and food needs in plants (Pandita et al., 2000). Intercropping helps to increasing fruitfulness and supporting 
physical structure of soil (Vasilakoglou et al., 2005). According to the researcher's report legume intercropping 
(Vetch, yellow clover and alfalfa) with sunflower causes more soil covering, less erosion and increase in carbon, 
nitrogen in soil (Kandel et al., 2000). Because of different ecologic niches in intercropping, more light receives 
comparison to sole crop (Tsubo et al., 2004). Researchers by comparing the usefulness of light in intercropping 
and pure corn and bean reported that the useful light receiving in intercropping in comparison to pure was better. 
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They believed that the more dry matter aggregation in mixed culture in mostly because of receiving more light. 
They reported that more receiving light in sole crop in relation with photosynthesis corn (Tsubo et al., 2001). 
The use of different parts of soil by plants in intercropping is because of the difference in root, distribution depth, 
root distribution and density of lateral roots, and competence for moisture reduces it to the least. In treatment in 
bean intercropping and wheat because of decreasing in soil temperature level evaporation reduces and increased 
water use efficiency (Ghanbari, 2000). The difference in morphology in plants root in intercropping and the 
chance of leaking in plants causes density root in more soil and these causes absorbing more water in 
comparison to monocultures (Zhang & Li, 2003). 
2. Materials and Methods 
The research was done at agriculture research at Zabol University in planting year 2012. The location of the 
research was 483 meters above sea level, 61:41 from east and 30:41 from east and 30:45 from north. Soil of 
research was sandy loam with pH=7.9 and EC=2.8 ds/meter. According to coupon classification the weather in 
dray and hot climate with the average 49 mm annual rainfall. The test in the form of 2×3×4 in completely 
accidental blocks designing was repeated for about 3 times. The first factor includes different planting rations in 
four stages (Z: Corn, P: peanut, M1: 50% cron+50% peanut, M2: 100% corn +100%. Peanut), the second factor; 
weeding in 3 stages (w: without weeding, w1: once weeding, w2: Twice weeding) and the third factor, Spacing 
between rows in twice levels (D1: 40 cm and D2: 50 cm). Peanut planting (Goli Variety) and corn (704 SC) 
according to planting orderings is to totally 72 plots. Each plot includes 4 rows planting that twice lines of that 
are assumed as border, 6 meters long with space in mentioned rows and between 2 plots twice rows were left 
without planting. According to findings by analyzing soil before planting 350 kg of urea, 300kg triple 
superphosphate and 100 k.g sulfate potassium in a hectare for sole crop and corn intercropping and 50-50 50 kg 
nitrogen in a hectare, phosphorus and potassium are mentioned sources to peanut planting. Fertilizers road was 
added in 2 stages one 22 days after planting and the remaining of it before blooming. The tested land was deep 
tillage in autumn. At the beginning of March to squash the small stones 2 disks were vertically connected. 
Intercropping treatment was done with additive and replacement way. Planting ratio was done by density bush 
changes (change between Twice bush on row) and changeable spacing between 2 rows (40, 50 cm) was done, 
the two fixed rows and plant spacing’s on the additive treatment declined. A total of 60 and 80 plants corn and 
peanuts in treatment 100% + 100%, 30 and 40 plants corn and peanuts on each row, there was a 50% +50%. 
Watering was done according to the times that plant needed. All of the treatments were farmed by one row of 
peanut and one corn. The planting time in the growth period were watering and working. To calculate the final 
operation after removing 2 lines of margin and 0.5 meter from the beginning and the ending of each plot was 
done photo synthetic active radiation was evaluated by radiation machine model: DELTA-T. Light measurement 
in sunny days from 12:30 to 13:30 and 90 days after planting was done. The level of light above the canopy and 
soil level in five parts inside each plot was random measurement and the average was recorded. Final received 
amount of PAR in ratio of received radiation by plants got radiation and calculated on tip of canopy (Bantilan et 
al., 1976).  

%PAR= [1- (PARb / PARa)] ×100                               (1) 
PARb: photosynthetic active light at the lower part of canopy, PARa: photosynthetic active light at the highest 
part of canopy. Ninety days after planting in depth of 0-15cm at noon in a sunny day the temperature of soil was 
calculated. To do this we put the thermometer in 3 parts in each plot between the planting rows in depth of 15 cm 
and the average was calculated. As we expected the balance water- soil was affected by different planting 
systems and water- soil content in one step during the growth period (90 days after planting) in 0-25 cm depth 
was calculated. We took 100 cube- meters in each treatment of soil by a special ring and after that we put it on 
over machine in 110 degrees and after 2 days dry weigh again was weighed. Then we calculated wet amount of 
soil in each treatment of test by this amount (wet weigh) and then we put it on over oven in 110 degrees and after 
2 days dry weigh again was weighed. Then we calculated wet amount of soil in each treatment of test by this 
formula:  

Qt= Vm / Vt                                          (2) 
Qt= wet amount percent, Vm= amount of water Soil (difference between wet and dry weigh), Vt = All of sample 
soil (100 cm3). to know about soil nutrients amounts after harvesting in ratio to calculating soil nutrients (N, K, 
Mg, S, P and K) "N" by kejeldal, "C" by walky black method, Ca and Mg by method absorbing atom machine, 
"Na" by taking filled- flower watering a "K" by taking Asetat Amuniyom 1 normal by flame photometer type 
corning 405 calculated and amount of each nutrients was calculated. To evaluation intercropping of land 
equivalent ratio (LER) was used. This index of advantage in intercropping and the level of competence among 
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the same types or helping intercropping system were said that by the use of the formula is calculated: 
(Vandermeer, 1992; Li et al., 1999; Fetene, 2003): 

LER = Yca/ Ycc + Ypa/Ypp                                  (3) 
That relation Yca/ Ycc the corn yield ratio in intercropping with peanut (lateral LER). LER=1 shows the same 
production in monoculture and intercropping. In yield of biological intercropping result is more than 
monoculture and LER<1 showing lack of advantage intercropping (Mazaheri, 1998). The data were analyzed by 
SAS software and in spite of significant effect on doing test to compare the averages on LSR in probable level 
5% was used.  
3. Result and discussion 
3.1 Pattern Effects, Weeding and Density of Economical Yield 
A perusal of data (Table 1) indicated that economical yield significantly influenced by density. Maximum 
economical yield for corn (3.18 ton/ha) in additive intercropping and Maximum economical yield for peanut (9.43 
ton/ha) in mixed replacement were recorded (Table 2). 
 
Table 1. Analysis of variance for economic yield of intercropping corn and peanut  

Economical yield dfsov 

Corn Peanut 

95.13** 101.92**2 Replication 
0.02ns5.56ns2 Planting system 
0.17ns29.63**2 Weeding 
8.76** 48.75**1 Density 
0.09ns7.58ns4 Planting system   × Weeding 
0.65ns4.54ns2 Planting system   × Density 
0.12ns62.30**2 Weeding× Density 
0.02ns3.14ns4 Planting system  × Weeding× Density
0.24 3.30 34Error 

15.78 20.06 - CV (%) 

*, ** significant at p<0.05 and p<0.01, respectively.  
 
In both plant with most weeding increased crop yield. The maximum of economical yield for peanut (10.51 ton/ha) 
and corn (3.21 ton/ha) were recorded in twice weeding treatment, but density wasn’t similar result in the both plant. 
The result was shown that highest of economic yield for peanut (10.01 ton/ha) in low density and for corn (3.53 
ton/ha) in high density were recorded.  
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Table 2. Means of Economical yield of corn and peanut as influenced by the patterns, density and weeding 
different levels 

Economical yield (ton/ha)Planting system
CornPeanut
-8.42aP 
3.12a9.43aM1 
3.18a9.33aM2 
3.10a-Z 

Weeding 
3.16a8.06bW0 
3.02a8.61bW1 
3.21a10.51aW2 

Planting density
3.53a8.11bD1 
2.73b10.01aD2 

Note: P, M1, M2 and Z: Planting ratio, Sole crop peanut, 50% corn+50% peanut, 100% corn+100% peanut and 
sole crop zea mays. W0, W1, and W2: Weeding, D1, D2: Planting density, 40 and 50 cm. Any two means not 
sharing a common letter differ significantly from each other at 5% probability. 
 
3.2 Pattern Effects, Weeding and Density on Efficient Use of Environmental Resources 
3.2.1 Photosynthetic Active Radiation (PAR): 
Photosynthetic active radiation absorbed by the system is was significantly influenced by the planting, weeding 
and densities and interactions between the three factors (weeding × planting system × density).Photosynthetic 
active in additive intercropping (79.9%) in comparison to other systems was the highest (Table 3).  
 
Table 3. Analysis of variance for photosynthesis active radiation, temperature and soil moisture content of 
intercropping corn and peanut  

MS
dfsov 

PAR Qt T
14.92ns 4.87ns0.79ns2Replication 
1220.9** 102.38**22.77**3Planting system 
903.75** 6.29ns7.62**2Weeding
1280.01** 351.11**2.00ns1Density
319.98** 55.77**7.23**6Planting system   × Weeding
269.13** 99.05**25.37**3Planting system   × Density
156.3** 55.29**7.12**2Weeding× Density 
233.12** 58.55**2.77*6Planting system  × Weeding× Density
9.83 6.511.00946Error 
4.48 11.363.65-CV (%)

*, ** significant at p<0.05 and p<0.01, respectively.  
Note: T: temperature of soil, Qt: soil moisture, PAR: Photosynthesis Active Radiation. 
 
And there was a significant treatment between this one and others. The minimum of receiving photosynthetic 
active in corn sole crop (60.13%). The amount of received active lighting in mixed treatment was most than sole 
crops (Table 4). Radiation is received more in vertical leaved plants and this structure takes lighter to reach to 
lower canopy parts and photosynthesis in canopy lower leaves in higher part is saved (Awal et al., 2006). 
According to results in table (4) there is a significant difference between different treatments weeding and density 
in bushes. Weed controlling received photosynthetic active radiation increased by 74% and in twice weeding 
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treatment and more density the maximum received photosynthetic active lighting was concluded and there was a 
meaning fully Significant difference between treatments.  
 
Table 4. Means of percentage photosynthesis active radiation, temperature and soil moisture of corn and peanut as 
influenced by the patterns, density and weeding different levels  

PAR (%) Moisture (%)Temperature (°C)Planting system 

67.8c25.6a26.4bP 
71.1b21.6bc28.4aM1
79.9a22.5b26.6bM2
60.13d20c28.5aZ 

 Weeding 
63.05c21.87a28.03aW0
71.76b22.66a27.4bW1
74.89a22.83a26.9bW2

 Planting density 
74.12a24.66a27.3aD1
65.6b20.25b27.6aD2

Note: P, M1, M2 and Z: Planting ratio, Sole crop peanut, 50% corn+50% peanut, 100% corn+100% peanut and 
sole crop zea mays. W0, W1, and W2: Weeding, D1, D2: Planting density, 40 and 50 cm. Any two means not 
sharing a common letter differ significantly from each other at 5% probability. 
 
Between 3 factors mixed treatment 100% corn + 100 % peanut with twice weeding and more density with twice 
weeding and more density with the maximum received lights (88.4%). Peanut is such a plant that grows slowly and 
it does not have much shadow in low planting in comparison to soybean and corn, so in this plant nice planting 
density to increase light and increase in planting is clearer (Williams et al., 1995). In the search of amount of 
receiving photosynthetic active radiation in mixed canopy corn and cowpea, 100% corn + 100% cowpea treatment 
receives more lighting cowpea can prevent light under canopy because of having wide leaves in comparison to 
corn (Ghanbari et al., 2010). Peanut can stand the corn's shadow and because of having more time to grow, after 
harvesting corn with more growth we reach more deeds and this is because of growing efficiency of light in 
intercropping and peanut (Awal et al., 2006). 
3.2.2 Temperature and Soil Moisture  
As you see in Analysis of variance Table (2) the relation and effect of (planting system, weeding and density) has 
a significant moisture content and soil temperature. The highest moisture soil and soil temperature recorded in 
peanut (104%) and corn sole crop (105°C). With more peanut from 50% to 100% the moisture of soil has increased 
and the soil temperature decreased (Table 4). Because the soil temperature under Canopy in intercropping in corn 
sole crop the temperature of soil was less so in intercropping was more. The comparison between moisture and 
temperature in soil in weeding treatment and density shows more moisture and less temperature with more 
weeding and density. Acceding to the related effects between 3 treatment factors sole crop peanut with twice 
weeding and more density with having more moisture (33%) and the minimum temperature (23/33°C) treatment 
was tested. Less temperature in mixed systems in comparison to sole crop in corn can say more light receiving by 
mixed canopy and more shadow by plant canopy. Researching about moisture in intercropping of corn and cowpea 
among different intercropping systems shows that 15% of replacement mixed and 10% increasing mixed with sole 
crop with more moisture (Ghanbari et al., 2010). Plant density, received light quality, for planting was, Wind speed 
can have effect on canopy (Jaya et al., 2008). In corn intercropping and cauliflower in good density because of 
shadowing corn canopy mixed temperature is less. In mixed the positive effect of plant species increased ground 
cover, protection more soil moisture, decreasing evaporation in soil surface more Water use efficiency and 
increasing canopy moisture, decreases the temperature of canopy in sole crop (Anthony & Rene, 2008). In 
intercropping root systems differently causes misuse of water from soil and more receiving water and also helps 
more sweating. More sweating cause’s cooler microclimate in mixed and this caused that more planting coverage 
and less evaporation from the soil surface (Andersen et al., 2005; Innis, 1997). 
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3.3 Pattern Effects, Weeding, Density on Changes of Soil Nutrients  
3.3.1 Organic Carbon and Nitrogen of Soil 
As you see in Analysis of variance table Organic carbon and Nitrogen in soil after harvesting the product is 
influenced by planting system and density (Table 5). 
 
Table 5. Analysis of variance for change soil nutrients of intercropping corn and peanut  

MS
dfsov 

K Na MgCaNC
64.34ns4490.51ns 0.09ns10.26**0.85ns0.10*2Replication 
230.13**12876.56* 1.52**37.38**46.90**0.34**3Planting system 
3.44ns5565.72ns 1.25**10.62**0.19ns0.15**2Weeding 
70.74ns5530.01ns 0.12ns19.18**58.54**0.48**1Density 
5.38ns15220.22** 0.38ns0.61ns1.19ns0.01ns6Planting system   × Weeds control 
24.30ns4939.42ns 0.27ns17.55**13.73**0.12**3Planting system   × Density 
4.62ns3902.05ns 0.74*0.04ns1.36ns0.01ns2Weeding× Density 
7.60ns9982.18* 0.56**0.69ns1.79ns0.008ns6Planting system  × Weeding ×Density 
28.014011.70 0.191.791.530.02646Error 
25.6726.79 2.6222.9617.5423.66-CV (%) 

*, ** significant at p<0.05 and p<0.01, respectively.  
 
According to the Comparison of the results the maximum of organic carbon (0.82 %) and soil nitrogen (8.93%) 
were recorded in sole crop peanut. The amount of C and N in mixed treatment is more in comparison to corn sole 
crop and there is a significant difference between intercropping and sole crop treatment. About controlling weeds 
and density on soil nitrogen, it was showed that with more weeding and more density in amount two nutrients in 
soil was increased (Table 6).  
 
Table 6. Means of soil nutrient of corn and peanut as influenced by the patterns, density and weeding different 
levels  

K (ppm) Na (ppm) Mg (ppm)Ca (ppm)N (%)C (%) Planting system 
17.98b 258.50a16.46b4.29c8.93a0.82a P 
21.04b 256a16.64b5.61b7.05b0.68b M1 
25.50a 229.78ab17.14a5.62b7.30b0.75ab M2 
17.91b 201.33b16.64b7.77a4.99c0.49c Z 
   Weeding 
20.38a 218.96a16.46b5.19b6.99a0.62b W0 
20.40a 243.21a16.83a5.77ab7.04a0.66b W1 
21.05a 247.04a16.87a6.51a7.17a0.77a W2 
   Planting density 
21.60a 245.17a16.76a6.34a7.97a0.77a D1 
19.62a 227.64a16.68a5.31b6.17b0.60b D2 

Note: P, M1, M2 and Z: Planting ratio, Sole crop peanut, 50% corn+50% peanut, 100% corn+100% peanut and 
sole crop zea mays. W0, W1, and W2: Weeding, D1, D2: Planting density, 40 centimeter, 50 centimeter Any two 
means not sharing a common letter differ significantly from each other at 5% probability.  
 
The researchers reported corn intercropping and soybean or cereal planting with soybean causes increased yield 
and soil fertility (Giller, 1999; Hinga et al., 1979). Legumes increase soil nitrogen and having deep roots with 
wheat, water and nutrients from different layers of soil receives better (Berdhal et al., 2001). Legume plants can 
biological nitrogen fixation and less nitrogen can be harvested from soil, so more nitrogen will be available in 
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the soil for crops (Assing et al., 1998). The researchers reported that When corn was grown in pure nitrogen to 
the soil after harvest, 0.19%, while intercropping maize with soybean, bean, corn and peanuts the amount of 
nitrogen  In Soil was respectively 23% and 22% (Nzabi et al., 1999). The researches showed that a year of strip 
intercropping alfalfa and barley cause vegetation to provide suitable nitrogen for the next crop, and 
approximately 66 to 140 kg of nitrogen was fixed in the soil (Qamar et al., 1999). 
3.3.2 Calcium and Magnesium in Soil 
Analysis of variance showed that the system planting and weeding on calcium and magnesium in the soil after 
harvest has a significant effect (Table 5). The comparison between average planting systems show that the 
maximum of calcium and magnesium soil recorded respectively in corn sole crop (7.77 ppm) and mixed 100% 
corn +100% peanut (17.14 ppm). The minimum of two elements in sole crop peanut existed. Mixed planting 
systems have more calcium and magnesium in comparison to peanut sole crop (Table 6). Study about weeding and 
plant density shows that by more weeding and density amount calcium and magnesium in soil after harvesting the 
product increased. Generally the treatment combination 100% corn +100% peanut with twice weeding and the 
most density the maximum of magnesium soil (17.46 ppm) and corn sole crop with the most density (9.71 ppm) 
was better tested treatment. Peanut treatment combination with twice weeding and high density and the maximum 
of soil was the best treatment. For grain legumes oil such as soybean and peanut, the main nutrients are, 
phosphorus, sulfur, calcium and zinc, the plants can fix lots of nitrogen needed by biologically fixation (Hitsuda et 
al., 2005). The result of corn and cowpea intercropping showed receiving calcium and magnesium in intercropping 
meaning fully is more than corn and cowpea sole crop (Eskandari & Ghanbari, 2011). Legumes root, Cation 
exchange capacityis almost two cereal roots (Ghanbari, 2000). The plant that has more cation exchange capacity is 
capable of receiving more Divalent elements (Haynes, 1980; Caradus, 1990). That's why the power of competition 
peanut divalent calcium and magnesium absorption more from corn.  
Sodium & potassium in soil there was an Effect of planting system on sodium and potassium in soil after harvest 
significantly (Table 6). The maximum were sodium and potassium in the soil of pure peanut (258.5 ppm) and 
additive intercropping (25.50 ppm). Sodium and potassium were lower in monoculture corn and a mixture of 
sodium and potassium treatments were more than monoculture corn and corn ratio of according to the change in 
sodium and potassium in the soil, planting systems was different. The results showed with more density and more 
weeding times the amount of sodium and potassium in soil got higher. The results showed that with increasing 
density and increasing the number of weeds in sodium and potassium in the soil increased (Table 6). The results 
showed a mixture of corn and cowpea the amount of potassium of soil in mixed additive treatment and replacement 
87 and 50%, respectively were more than monoculture corn (Dahmardeh, 2010). The study of changes in soil 
nutrients in corn and soyabean intercropping showed that corn monoculture the potassium amount in soil after 
harvesting 0.72% whereas in corn and soyabean intercropping and mixed corn with bean and peanut the potassium 
in soil was 0.78 and 0.68% (Nzabi et al., 1999).  
3.4 Land Equivalent Ratio  
There’s a significant difference in efficient use of land and co – relation planting effect in weeding in density 
(Table 7).  
 
Table7. Analysis of variance for Land equivalent ratio in the corn and peanut intercropping 

SOV df LER 
Replication 2 0.02ns

Planting system 1 0.01ns

Weeding 2 0.1*

Density 1 0.004ns

Planting system   × Weeding 2 0.03ns

Planting system   × Density 1 0.04ns

Weeding× Density 2 0.03ns

Planting system  × Weeding× Density 2 0.17**

Error 22 0.02 
CV (%)  13.8 

*, ** significant at p<0.05 and p<0.01, respectively.  
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According to the compared average chart we can say that the highest Land equivalent ratio in mixture of 100% 
corn + 100% peanut is 1.048. According to yield intercropping in the treatment of ratio monoculture showed that 
two legume plants and grass nearby causes intercropping produces more products in ratio monoculture and the 
Biological fixation by peanut roots and increasing received lights (Table 8). 
 
Table 8. Means of Land equivalent ratio of corn and peanut as influenced by the density and weeding different 
levels  

Planting system LER 

M1 1.006 a
M2 1.048 a

Weeding  
W0 0.96 b 
W1 0.98 b 
W2 1.13 a 

Planting density  
D1 1.03 a 
D2 1.01 a 

Note: M1, M2: Planting ratio, 50% corn+50% peanut, 100% corn+100% peanut. W0, W1, and W2: Weeding, D1, 
D2: Planting density, 40 centimeter, 50 centimeter. Any two means not sharing a common letter differ significantly 
from each other at 5% probability. 
 
One of the factors to limit peanut is use inappropriate density, because favorable plant density for Varieties and in 
different climate, is not the same (Bell et al., 1991). In a test on sesame intercropping with green mung, bean and 
black mung, peanut and sun flower, they concluded, planting sesame with peanut in ration 1: 2 the maximum Land 
equivalent ratio (1.35) is among other plants (Sarkar & Kundu, 2001). In chickpea intercropping and barely the 
maximum Land equivalent ratio in 100% treatment chickpea + 100% barely the result of it 1.25 and we can call 
this biological nitrogen fixing by green pea roots (Daryai et al., 2008). Weeding and interaction planting system, 
weeding and density a significant relation ratio and the efficient use of land was treatment by twice weeding with 
high density.  
4. Conclusion  
In using environmental sources intercropping is better than monoculture. Generally choosing suitable plants and 
choosing proper planting pattern in intercropping systems with controlling weeding. We can increasing the 
proficiency in receiving light, moisture and nutrients. On the other hand, choosing suitable plant density in 
intercropping with complementally mode causes better use of sources and this cause’s increase yield. Generally 
we conclude the intercropping in one of the ways to do suitable planting with the least consumption or without 
external input use of things that causes more nutrients for soil and more fertility and in addition to saving water 
sources and soil in long terms it increases agro ecosystem stability. 
References 
Andersen, M. K., Hauggard-Nielsen, H., Ambus, P., & Jensen, E. S. (2005). Biomass production, symbiotic 

nitrogen fixation and inorganic N use in dual and tri-component annual intercrops. Plant and soil, 266, 
273-287. http://dx.doi.org/10.1007/s11104-005-0997-1 

Anthony, R. S., & Rene, C. V. (2008). Land equivalent ratios, Light interception, and water in annual intercrops 
in the presence or absence of in-crop herbicides. Agronomy Journal, 100, 1145-1154. 

Assing, S., Fillery, I. R. P., & Gregory, P. J. (1998). Wheat response to alternative crops on a duplex soil. 
Australian Journal of Experimental Agriculture, 38, 481-488. 

Awal, M. A., Koshi, H., & Ikeda, T. (2006). Radiation interception and use by maize/peanut intercrop canopy. 
Agricultural and Forest Meteorology, 139, 74 83. 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 4; 2014 

107 

Banik, P., Midya, A., Sarkar, B. K., & Ghose, S. S. (2006). Wheat and chickpea intercropping systems in an 
additive series experiment: Advantages and Weed smothering. European Journal of Agronomy, 24, 325-332. 
http://dx.doi.org/10.1016/j.eja.2005.10.010 

Bantilan, R. T., Palada, M., & Harwood, R. R. (1976). Integrated weed management, I. Key factors effecting 
weed/crop balance, Philippine Weed. Science Bulletin, 1, 1-14. 

Bell, M. J., Harch, B., & Wright, G. C. (1991). Plant population studies on peanut (Arachis hypogaea L) in 
subtropical Australia. I. Growth under fully irrigated conditions. Australian Journal of Experimental 
Agriculture, 31(4), 535-543. 

Berdhal, J. D., Karn, J. F., & Herdrickson, J. R. (2001). Dry matter yield of cool season grass monocultures and 
grass-alfalfa binary mixtures. Agronomy Journal, 93, 463-467. 

Caradus, J. R. (1990). The structure and function of white clover root system. Advance in Agronomy, 43, 22-37. 
Dahmardeh, M. (2010). Eco physiological aspects of intercropping maize and cowpea on the quantity and 

quality of forage maize (SC 704). Ph.D. dissertation, Department of Agriculture, Faculty of Agriculture, 
University of Zabol. 

Daryayi, F., Agha Qalykhany, M., & Chaiechi, M. (2008). Comparison beneficial indicators of the pea and 
barley mixed cultures in the forage production. Journal of Agriculture Engineer and Natural Resource, 21, 
35-40. 

Eskandari, H., & Ghanbari, A. (2011). Assessment of competing and complementary components of 
intercropping maize (Zea mays) and cowpea (Vigna sinensis) in nutrient consumption. Journal of 
Agricultural and sustainable production, 21(2), 67-75. 

Fetene, M. (2003). Intra-and inter-specific competition between seedlings of Acacia etbaica and a perennial 
grass (Hyperemia hirta). Journal Arid Environment, 55, 441-451. 
http://dx.doi.org/10.1016/S0140-1963(03)00052-1 

Ghanbari, A. (2000). Intercropped wheat (Triticum aestivum) and bean (Vicia faba) as a low-input forage. PhD 
thesis. Wye Collage University of London. 

Ghanbari, A., Dahmardeh, M., Siahsar, B. A., & Ramroudi, M. (2010). Effect of maize (Zea mays L.) - cowpea 
(Vigna unguiculata L.) intercropping on light distribution, soil temperature and soil moisture in arid 
environment. Journal of Food Agriculture & Environment, 8(1), 102-108. 

Giller, K. (1999). Scaling up the Best Best-Soybean is on the move in Zimbabwe. University of Zimbabwe. 
Haynes, R. (1980). Competitive aspects of the grass-legume association. Advance in Agronomy, 33, 227-261. 
Hinga, G., Tisdale, S. L., & Nelson, W. L. (1979). Cropping systems and soil management, soil fertility and 

fertilizer Ministry of Agriculture, National Agricultural Laboratories and annual Report (pp. 10-11). GOK, 
Nairobi. 

Hitsuda, K., Yamada, M., & Klepker, D. (2005). Soil and Crop Management: Sulfur requirement of eight crops 
at early stages of growth. Agronomy Journal, 97, 155-159. 

Innis, D. Q. (1997). Intercropping and the Scientific Basis of traditional Agriculture. London: Intermediate 
Technology Publications. 

Jaya, K. D., Bell, V. J., & Sale, P. W. (2008). Modification of within-canopy microclimate in maize for 
intercropping in the lowland tropics. Retrieved from http:// www.regional.org.au. 

Kandel, H. J., Johnson, B. L., & Scheiter, A. A. (2000). Hard red spring wheat response fallowing the 
intercropping of legumes into sunflower. Crop Science, 40, 731-736. 
http://dx.doi.org/10.2135/cropsci2000.403731x. 

Li, L., Yang, S., Li, X., Zhang, F., & Christie, P. (1999). Interspecific complementary and competitive 
interactions between intercropped maize and faba bean. Plant and Soil, 212, 105 114. 

Liebman, M., & Davis, A. S. (2000). Integration of soil, crop and weed management in low-input farming systems. 
Weed Research, 40, 27-47. 

Marschner, P., Fu, L., & Rengel, Z. (2003). Manganese availability and microbial populations in the rhizosphere 
of wheat genotypes differing in tolerance to Mn deficiency. Journal Plant Nutrient Soil Science, 166, 
712-718. 



www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 4; 2014 

108 

Mazaheri, D. (1998). Intercropping (2nd ed.). Tehran University publications. 
Nzabi, A. W., Makini, F., Onyango, M., Kidula, N., Muyonga, C. K., Miruka, M., … Gesare, M. (1999). Effect 

of intercropping legume with maize on soil fertility and maize yield. Kenya Agricultural Research Institute, 
Kisi Regional Reacerch Center. P. O. Box 523, Kisii.  

Pandita, A. K., Saha, M. H., & Bali, A. S. (2000). Effect of row ratio in cereal-legume intercropping systems on 
productivity and competition functions under Kashmir conditions. Indian Journal Agronomy, 45, 48-53 

Qamar, I. A., Keatinge, J. D. H., Noormohammad, T., Ali, A., & Ajmal Khan, M. (1999). Interduction and 
management of vetch/barley forage mixtures in the rainfed areas of Pakistan. Forage Yield. Australian 
Journal Agriculture Research, 50, 1-9. 

Sarkar, R. K., & Kundu, C. (2001). Sustainable intercropping system of sesame (sesamum indicium) whit pulse 
and oilseed crops on rice fallow land. Indian Journal of Agricultural Sciences, 71(2), 545-550. 

Tsubo, M., Mukhala, E., Ogindo. H., & Walker, S. (2004). Productivity of maize-bean intercropping in a 
semi-arid region of South Africa. Water SA., 29, 381-388. 

Tsubo, M., Walker, S., & Mukhala, E. (2001). Comparisons of radiation use efficiency of mono/intercropping 
system with different row orientation. Field Crops Research, 71, 17-29. 
http://dx.doi.org/10.1016/S0378-4290(01)00142-3 

VanderMeer, J. H. (1992). The Ecology of Intercropping. Cambridge University Press, New York, USA. 
Vasilakoglou, I. B., Lithourgidis, A. S., & Dhima, K. V. (2005). Assessing common vetch: cereal intercrops for 

suppression of wild oat. In proceeding of the 13th international symposium, session S5, European weed 
Research society Bari Italy, 371-379. 

Williams, J. H., Ndungguru, B. J., & Greenberg, D. C. (1995). Assessment of groundnut cultivars for end- of 
season drought tolerance in saheran environment. Journal of Agricultural Scince, 125, 79- 85. 

Zhang, F. S., & Li, L. (2003). Using competitive and facilitative interactions in intercropping system enhance 
crop productivity and nutrient use efficiency. Plant and Soil, 248, 305-312. 
http://dx.doi.org/10.1023/A:1022352229863 

 

Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/3.0/). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


