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 ABSTRACT 
 Intercropping is the practice of growing two or more crops together in a single field. The main purpose of 
intercropping is to produce a greater yield on a given piece of land by making use of resources that would otherwise 
not be utilized by a single crop efficiently. Legume intercropping systems play a significant role in the efficient 
utilization of resources. Nowadays so many intercropping and the results of some studies also have shown that in the 
intercropping compared to monoculture to more effectively use resources and therefore decrease the amount of 
available resources for weed. Cereal – grain legume intercropping has potential to address the soil nutrient depletion 
on smallholder farms. The legumes play an important role in nitrogen fixation and are important source of nutrition 
for both humans and livestock. In the central highlands of Kenya, cereal – legume intercropping is already being 
widely practiced by the smallholder famers.  
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INTRODUCTION 

 
Intercropping is the practice of growing two or more 

crops together in a single field. The main purpose of 
intercropping is to produce a greater yield on a given 
piece of land by making use of resources that would 
otherwise not be utilized by a single crop efficiently. 
Legume intercropping systems play a significant role in 
the efficient utilization of resources. Cereal-legume 
intercropping is a more productive and profitable cropping 
system in comparison with solitary cropping (Evan, 
2001). The main subject of intercropping is to augment 
total productivity per unit area and time, besides judicious 
and equitable utilization of land resources and farming 
inputs including labors (Marer, 2007). 
 
Types of intercropping 

Compared with pure cropping in which one species is 
planted, intercropping is consisting planting of two or 
more crops. Intercropping can be included: annual plants 
with annual plants intercrop; annual plants with perennial 
plants intercrop; and perennial plants with perennial plants 
intercrop (Eskandari et al., 2009a; Ghanbari and Lee, 
2003) The intercropping is divided into the following four 
groups (Vandermeer, 1992; Ofori and Stern, 1987). 
 

Strip intercropping 
Between different intercropping methods the strip 

intercropping is considered an efficient method for 
massive field culture and production that if administered 
well permits use of machinery and mechanization in 
cropping, maintenance and harvesting and therefore 
increases economical potential and decreases use of 
fertilizes and insecticide and diminishes soil erosion 
especially in slops (Cruse, 1992; Hayder et al., 2003). In 
the strip intercropping different plant are sewed in strips 
but in the same field. Strip width has to be set in a way 
that easy mechanization and plant interactions are 
achieved. This intercropping methodology is common in 
most of developed countries and leads to a higher yield 
stability, soil fertility and decreased nutrients loss along 
with decreased pests and weeds and plant diseases 
(Hauggaard-Nielsen et al., 2007; Marchiol et al., 1992; 
Leosing and Francis, 1999). 
 
Weed control by intercropping 

Nowadays so many intercropping and the results of 
some studies also have shown that in the intercropping 
compared to monoculture to more effectively use 
resources and therefore decreases the amount of available 
resources for weed. On the other hand, Intercropping with 
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shading. Choke and allopathic properties to prevent the 
growth of weed different species (Zimdahl, 2007; 
Asgharipour and Rafiei, 2011). In intercropping of two 
Mentha and scented geranium (Pelargonium ssp.) Weed 
dry weight was lower than in pure culture plants 
(Rajsawara, 2002). The results of the survey on the impact 
of strip intercropping row and bean (Phaseolus vulgaris) 
seeds and basil (Ocimum basilicum L.) showed that 
intercropping reduced the weed biomass density 
(Alizadeh et al., 2009). As well in the barley and pea 
intercropping weed biomass than the monoculture pea 
drop (Santiago and Poggio, 2005). Also Abraham et al 
(1984) in a study of intercropping sorghum - Chshmblbly 
forage beans. green gram - Cowpeabean seed, peanut and 
soybean observed that all intercropping shave to prevent 
the growth of weeds, Eskandari (2004) in maize and bean 
intercropping for forage reported that the dry weight of 
weeds in intercropping and monoculture corn and beans 
was less than in pure culture. The intercropping of cowpea 
with sorghum was observed, the number of weed species 
was affected by irrigation levels and planting patterns. 
The least number of weed was achieved in control 
treatment and weeds significantly compared to pure 
sorghum (no weeding) decreased (SanJani et al., 2009). 
Also with increasing additive intercropping barley and 
faba bean densities were effectively controlled the weeds 
(Agegnnehu et al., 2007). Biomass production and less 
density of weeds in intercropping crops in the 
supplementation is mixed that Increase their competitive 
ability with weeds to waste was reduced (Nielson et al, 
2003) in intercropping Wheat and chickpea density and 
biomass weed significantly decreased Thus, compared to 
a wheat net in intercropping 69/7 percent weed biomass 
and weed density was reduced by 70 percent (Banik et al., 
2006) in intercropping of maize and squash, weeds control 
of intercropping was more effective than monoculture 
corn (Ghanbari et al., 2010). Researchers expressed in 
intercropping Remarkably, the amount of weeds 
decreased (Daraiimofrad et al., 2008). In intercropping 
corn and cucumber control and management of weeds in 
comparison with a pure culture of excellence 
demonstrated (Ghanbari et al., 2006). Nesting in 
intercropping with increasing diversity is less biomass in 
weed less and therefore the number of weeds per unit area 
decreases (Javanshir et al., 2000; Asgharipour et al., 
2011). This type of uniform crop of weeds by reducing the 
relative abundance of dominant weed population changes 
(Poggio, 2005). Salmon (1990) showed that during the 30 
days after planting, intercropping of maize and beans. 
Beans well and can cover the space between rows of 
planted corn to control weeds, as well. Samarajeewa et al. 
(2006) have reported soybean cultivation with millet crop 
due to high tillering ability is able to significantly prevent 
the growth of weeds and reducing their population to be 
effective. Tollennar et al. (1994) Effect of weed 
competition and soil nitrogen on four maize hybrids was 
investigated. They found that the effect of weeds on the 
hybrid low nitrogen levels were higher. Significantly 
interaction between hybrid and nitrogen levels, they 
concluded that the hybrid selection and appropriate levels 
of nitrogen can have a great effect on weed control. 
Hakansson (1993) with study on the competitiveness 
weeds and crops. Factors affecting competition between 

plants that are dependent on time and space can be 
defined as follows : A) plant density b) horizontal 
distributionc) the relative time emerged plants He noted 
that the interaction of these factors for the outcome of 
competition between species and within species is an 
unavoidable product. Any change in one species to 
another species would drastically change the situation and 
why intercropping yield changes. Weeds reduce crop 
yield is the sum competition. Intercropping have more 
competitive on weeds and in stress applied weeds are 
more pronounced than in intercropping of beneficial 
monoculture. Abraham (1984) reported when in 
intercropping with sorghum. Plants such as beans cowpea 
(seed) greenmung bean. Peanut and soybean were added 
to increase the yield and sorghum nitrogen content and 
weed control pollution were pure sorghum. Majnoun 
Hosseini and kolar (2008) Effect of culture Hindi - mung 
bean found that, mung bean planting a row in Hindi lines 
because weeds were choking. They also planted two rows 
of mungbean Hindi lines to achieve results that weed 
control is done efficiently. 
 
Soil fertility Cereal – grain legume intercropping has potential to 
address the soil nutrient depletion on smallholder farms 
(Sanginga and Woomer, 2009). The legumes play an 
important role in nitrogen fixation (Peoples and Craswell, 
1992), and are important source of nutrition for both 
humans and livestock (Nandwa et al., 2011). In the central 
highlands of Kenya, cereal – legume intercropping is 
already being widely practiced by the smallholder famers. 
According to Sanginga and Woomer (2009) intercropping 
cereal and grain legume crops helps maintain and improve 
soil fertility, because crops such as cowpea, mung bean, 
soybean and groundnuts accumulate from 80 to 350 kg 
nitrogen (N) ha-1 (Peoples and Craswell, 1992). For 
instance, soybean can positively contribute to soil health, 
human nutrition and health, livestock nutrition, household 
income, poverty reduction and overall improvements in 
livelihoods and ecosystem services, then many others 
leguminous grain crops (Rakasi, 2011; Raji, 2007). 
According to Willey et al. (1979) for plants to derive 
benefits from intercropping, inter specific competition for 
growth factors should be lower than intra specific 
competition in single stands. In a legume-cereal 
combination, the legume may suffer from competition 
depression especially when combined with C4 cereals like 
maize under high soil fertility conditions. On the other 
hand, the growth and yield of the cereal may be reduced 
under low soil fertility conditions where the legume has 
competitive advantage over the cereal. According to 
Ikisan, (2000) the groundnut plant has a universal ability 
to utilize soil nutrients that are relatively unavailable to 
other crops and is very effective in extracting nutrients 
from sandy soils of low nutrient supply. 
 
Forage quality Monocultures of legumes or cereals do not provide in 
some cases satisfactory results for forage production 
(Osman and Nersoyan, 1986). In particular, forage quality 
of cereals is usually lower than that required to meet 
satisfactory production levels for many categories of 
livestock. Small grain cereals provide high yields in terms 
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of DM (dr matter) but they produce forage with low crude 
protein (CP) (Lawes and Jones, 1971). In intercrops, 
companion cereals provide structural support for legume 
growth, improve light interception, and facilitate 
mechanical harvest, while legumes generally increase the 
protein and mineral content of forage (Robinson, 1969). 
Crop species, seeding rates, and competition between 
mixture components may affect yield and quality of 
forage produced by intercrops (Caballero et al., 1995). 
 
Cereal-legume intercropping Legume intercropping systems play a significant role 
in the efficient utilization of resources. Cereal-legume 
intercropping is a more productive and profitable cropping 
system in comparison with solitary cropping (Evan et al., 
2001). Legumes, in addition to secure beast nutrition 
which used as grazing and lay harvesting, had strong roots 
that penetrated soil and helped to amendment and increase 
soil mass and microorganisms, also having symbiosis 
relationship with rhizobium bacteria in intercropping 
could produce much part on nitrogen that grasses used 
(west and wdine, 1985). Having adventure roots, grasses 
need nitrogen for growth fast. If legumes produce good 
nodule in intercropping, much parts of nitrogen that 
grasses need was available (Ibrahim and kabesh, 1971). 
Maize + legume intercropping was found more productive 
and remunerative compared to sole cropping according to 
Li et al., (2003). Cereal -legume intercropping systems are 
able to lessen amount of nutrients taken from the soil in 
comparison to a maize monocrop (Tsubo et al., 2003). 
This means less nutrients are lost and more water is 
available for crop growth. Intercropping of cereal and 
legume crops helps maintain and improve soil fertility 
(Andrew, 1979). Salc and alberscht (1996) states that 
intercropping of medicago sativa with luliom had more 
ley yield than single cropping and more yield was seen in 
early variety of luliom in intercropping albeit of lower 
crude proteins. Wholly much more researches showed that 
the leys of intercropping in addition to produce stable lay 
in year, is more that single cropping. 
 
Yield advantage of mixed cultivars Intercropping is defined as the intensification and 
diversification of cropping in time and space dimensions 
(Francis, 1986). The suggested advantages of this 
cropping system include yield stability under adverse 
environmental conditions, efficient use of limited growth 
resources, biological diversity, and potential control of 
pests and diseases. Many concepts have been developed to 
assess yield advantages as a result of the divergent 
production goals of different intercropping systems which 
include; land equivalent ratio (LER) and relative yield 
total (RYT) (Willey, 1990). Intercropping of cereals with 
legumes has been popular in humid tropical environments 
(Tusbo et al., 2005) and rain-fed areas of the world (Gosh 
et al., 2004) due to its advantages for yield increment, 
weed control (Poggio, 2005), insurance against crop 
failure, low cost of production and high monetary returns 
to the farmers (Ofori and Stern, 1987), improvement of 
soil fertility through the addition of nitrogen by fixation 
and transferring from the legume to the cereal (Gosh et 
al., 2006), improving yield stability, socio-economic and 
some other advantages (Willey, 1979). Intercropping 

being an agricultural practice can be used for decreasing 
the dependency on chemical herbicides in weed control 
(Banik et al., 2006) and defined as the growing of two or 
more crop species simultaneously in the same field during 
a growing season (Ofori and Stern, 1987). Intercropping 
generates beneficial biological interactions between crops, 
increases grain yield and stability, helps use the available 
resources more efficiently and reduces the weed pressure 
(Jensen, 2007). The intercropping may lead to an overall 
yield advantage (Sayed Galal et al., 1979; Ahmed and 
Rao, 1982; Sayed Galal, 1983 & 1984; Assey et al., 
1992a&b; Shafik, 1995 & 2000; Metwally, 1999 and 
Shafik and Soliman, 1999). Many studies have shown that 
intercropping system out yielded monocultures of 
component crops (Baumann et al., 2001; Lesoing and 
Francis, 1999; Ghaffarzadeh et al., 1997; Fortin et al., 
1994; Mandal et al., 1990). However, some potential 
disadvantages associated with intercropping often have 
limited its practicing to low-input and small-scale 
agricultural systems. The disadvantages are related mainly 
to use of agricultural machineries especially when the 
component crops have different requirements for planting 
pattern, fertilizer, herbicides among other factors. A yield 
advantage of mixed cultivars has been observed in various 
crops including barley (Jokinen, 1991; Valentine, 1982), 
oat (Qualset and Granger, 1970; Grafius, 1966), flax 
(Gubbles and Kenachuk, 1987), small grain cereals 
(Juskiw et al., 2000) and soybean (Schweitzer et al., 1986; 
Wilcox and Schapaugh, Jr., 1978; Wilcox, 1985). The 
superiority of mixed cultivars over pure stands has been 
attributed generally to the significant variations of 
morphological characteristics including root system, plant 
height, and leaf orientation which result in efficient 
exploitation of environmental resources, specifically light 
interception. Increased lodging resistance (Grafius, 1966), 
improved disease resistance (Wolfe, 1985), and better 
weed control (Jokinen, 1991) also have been reported. 
Some investigators have concluded that the advantage of 
intercropping of cultivar mixtures depends on plant 
population density (Herbert et al., 1984; Putnam et al., 
1985; Putnam et al., 1986). 
 
Radiation interception and moisture use Light, water and nutrients may be more completely 
absorbed and converted to crop biomass by intercropping, 
which is the simultaneous growing of two or more crop 
species in the same field. This is a result of differences in 
competitive ability for growth factors between intercrop 
components (Anil et al., 1998; Amini et al., 2013). Solar 
radiation is the major resource determining growth and 
yield of component crops of intercrops when other growth 
resources are not limiting. Canopy structure is not only 
essential to describe radiation interception but also 
precipitation interception, evapotranspiration and crop 
productivity. Improved productivity can result from 
greater interception of solar radiation, higher light use 
efficiency, or a combination of the two (Willey, 1990). 
Arya and Niranjan (1995) indicated that maximum 
moisture of 10.4 per cent was recorded under sorghum + 
fodder cowpea with a farm yard manure 6 tons per ha, 
followed by sorghum + fodder cowpea with 50 per cent 
inorganic fertilizer (N 30 + P 8.8 kg/ha). Integration of 
legume either in sole or in the intercropping systems has 
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the potentiality to extract more moisture from deeper soil 
surface. This article is review and the aims of influence of 
intercropping on weed control, Soil fertility and forage 
quality. 

 
MATERIALS AND METHODS  

This article is review and the aims of I Influence of 
intercropping on weed control, Soil fertility and forage 
quality. The experiment 1 was conducted by 
Nasrollahzadeh et al. (2014). The climate of research area 
is characterized by mean annual precipitation of 285 mm, 
mean annual temperature of 10°C, mean annual maximum 
temperature of 16.6°C and mean annual minimum 
temperature of 4.2°C. The experiment was arranged in a 
Randomized Complete Block Design, with three 
replications and two treatments. The treatments were 
represented by the following; different planting patterns 
treatment: a1, a2, a3, a4, a5 and a6: respectively, pure 
stand of chickpea, pure stand of Dragon’s head, additive 
intercropping of optimal density of chickpea + 25, 50, 75 
and 100% of optimum density of Dragon’s head. Four 
time of weeds control levels were; b1, b2, b3 and b4: 
complete control, no weeds control, control after 2-4 
weeks after emergence, control after 5-7 weeks after 
emergence. All plots were irrigated immediately after 
sowing (Nasrollahzadeh et al., 2014). To specify plant 
heights, number of capsule per main and lateral stem and 
lateral stem number ten plants were selected from the 
middle of the plots and then, they were measured. Also to 
determine of grain yield and biological yield an area equal 
to 1 m2 was harvested from middle part of each plot 
considering marginal effect. Harvested plants were dried 
in 25°C and under shadow and air flow then grains were 
separated from their remains by threshing 
(Nasrollahzadeh et al., 2014). 

 
 

RESULTS AND DISCUSSION 
 The experiment 1 was conducted by Nasrollahzadeh 

et al (2014). Statistical analysis of the data indicated that 
different intercropping patterns and weed management 
practices had significant effect on plant height of 
Dragon’s head. Maximum plant height (49.8 cm) was 
obtained in additive intercropping of optimal density of 
chickpea + 50% of optimum density of Dragon’s head 
under un weeded treatment (a4b2 treatment). 

Minimum plant height was recorded in the a2b1 
treatment (Figure 1). However, this value was not 
significantly different from the mean plant height 
recorded under a4b1 and a5b1 treatments. The canopy 
characteristics of crops are not constant, but may change 
due to the presence of other crops species. Maize plants 
were taller for sole crops compared to when intercropped 
with beans, both in the presence of weed infestation. In 
other results, did not find any significant difference in 
plant height between mono cropping and intercropping of 
maize with sugar bean and ground nuts (Nasrollahzadeh et 
al., 2014). Lateral stem of Dragon’s head significantly 
affected by intercropping patterns and weed removal 
times. Dragon’s head plants in the sole cropping system 
and complete weed controlling treatment produced the 

highest mean number (3.8 lateral stem in plant) of lateral 
stem and this was significantly different from the other 
cropping systems (Figure 2). Additive intercropping of 
optimal density of chickpea + 100% of optimum planting 
density of Dragon’s head under un weeded treatment a6b2 
produced the least lateral stem which was not significantly 
different from the a5b4, a6b4, a4b2 and a5b2 treatments 
(Figure 2) (Nasrollahzadeh et al., 2014).  
 

  
Fig 1: Effect of different patterns of intercropping with times of 
weed control on height of plant of Dragon’s head. a1: pure stand 
of chickpea, a2: pure stand of Dragon’s head, a3: a4, a5 and a6, 
additive Intercropping of optimal density of Chickpea + 25%, 
50%, 75% and 100% of optimum density of Dragon’s head. b1: 
complete control, b2: no weeds control, b3: control after 2-4 
weeks after emergence and b4: control after 5-7 weeks after 
emergence.  

  
Fig 2: Effect of different patterns of intercropping with times 
of weed control on lateral stem of Dragon’s head. a1: pure 
stand of chickpea, a2: pure stand of Dragon’s head, a3: a4, a5 
and a6, additive Intercropping of optimal density of Chickpea 
+ 25, 50, 75 and 100% of optimumdensity of Dragon’s head. 
b1: complete control, b2: no weeds control, b3: control after 2-
4 weeks after emergence and b4: control after 5-7 weeks after 
emergence. 
 

REFERENCES 
 Agegnehu G, A Ghizaw and W Sinebo, 2006. Yield 

performance and land use efficiency of barley and 
fababean mixed cropping in Ethiopian highlands. 
Europ J Agron, 25: 202-207. 

Ahmed S and MR Rao, 1982. Performance of corn-
soybean intercrops combination in the tropics: results 
of a multi-location study. Field Crops Res, 5: 147-
161. 

Aiyer A, 1963. Principles of Crop Husbandry in India, 
Bangalore Press, 7: 45-53. 

Akobundu IO, 1996. Principle and Prospects for 
Integrated Weed Management in developing 
countries. Proc.Of 2nd Intl. Weed Control Congress 
56: 1591-1600. 



Inter J Agri Biosci, 2016, 5(5): 285-290.  

 289 

Alizadeh Y, A Koocheki and M NassiriMahallati, 2010. 
Yield, yield components and potential weed control 
of intercropping bean (Phaseolus vulgaris L.) with 
sweet basil  (Ocimum basilicum L.). Iran J Field 
Crops Res, 7: 541-553.  

Altieri MA, 1999. The ecological role of biodiversity in 
agroecosystems. Agricul Ecos Environ, 74: 19-31. 

Amini R, M Shamayeli and D Mohammadi Nasab, 2013. 
Assessment of yield and yield  components of corn 
(Zea mays L.) under two and three strip intercropping 
systems. Int J Biosci, 3: 65-690. 

Andrews RW, 1979. Intercropping. Its importance and 
research needs I. Competition and yield  advantages. 
Field Crops Abstracts 32: pp1-10, II Agronomy and 
research approaches. Field Crops Abstr, 32: 73-85. 

Anil L, RH Park and FA Miller, 1998. Temperate 
intercropping of cereal for forage: a review of the 
potential for growth and utilization with particular 
reference to the UK. Grass and Forage Sci, 53: 301-
317. 

Arya RL and KP Niranjan, 1995. Productivity of sorghum 
(Sorghum bicolor) as affected by legume 
intercropping under different fertility systems. Indian 
J Agric Sci, 65: 175-177. 

Asgharipour M and M Rafiei, 2011.Effect of Different 
Organic Amendments and Drought on the Growth 
and Yield of Basil in the Greenhouse. Advances in 
Environ Biol, 5: 67-82. 

Asgharipour MR and M Armin, 2010. Growth and 
Elemental Accumulation of Tomato Seedlings Grown 
in Composted Solid Waste Soil Amended. American-
Eurasian J Sustain Agric, 23: 44-54. 

Asgharipour MR and M Heidari, 2011. Effect of 
potassium supply on drought resistance in sorghum: 
plant growth and macronutrient content. Pak J Agri 
Sci, 48: 197-204. 

Asgharipour MR, M Khatamipour and M Razavi-Omrani. 
2011. Phytotoxicity of cadmium on seed germination, 
early growth, proline and carbohydrate content in two 
wheat varieties. Adv Environ Biol, 5: 559-565. 

Asgharipour MR and M Rafiei, 2011. Effect of salinity on 
germination and seedling growth of lentils. J Appl Sci 
Res, 7: 120-133. 

Golzardi Mndny P, G Ahmadvand and A Sepehri, 2007. 
Effect of duration of weed control on  the yield of 
potato (Solanumtuberosum) seed densities and 
businesses. J Water, Soil Plant Agric, 12: 128-115. 

Gomes P and J Gurevitch, 2005. Weed community 
responses in a corn-soybean intercrop. Opulus Press. 
1: 281-288. 

Grafius JE, 1966. Rate of change of lodging resistance, 
yield and test weight in varietal mixtures of oats, 
Avena sativa L. Crop Sci, 6: 369-370. 

Gubbles, GH and ED Kenachuk, 1987. Performance of 
pure and mixed stands of flax cultivars. Can J Plant 
Sci 67: 267-302. 

Hakansson S, 1993. Measuring competitive effects and 
relative competitiveness of plants in short-lived 
stands. 8th ewrs symposium. Quantative approaches 
in weed and herbicide research and their practical 
application, Brounschweig, 5:55-62. 

Hauggaard-Nielsen H and ES Jensen, 2001. Evaluating 
pea and barley cultivars for complementarily in 

intercropping at different levels of soil N availability. 
Field Crops Res, 72: 185-196. 

Henrik H, J Nielsen and JE Steen, 2003. Legume-cereal 
intercropping as a weed management tool. 4th EWRS 
workshop: Crop/Weed competitive interactions, 
Universitá Tuscia, Viterbo, Italy, 12: 101-121. 

Ibrahim ME and MO Kabesh. 1971. Effect of associate 
growth on yields and nutrition of legume and grass 
plants. I. Wheat and horse beans mixed for grain 
production. UAR J Soil Sci, 11: 271-283. 

Innis DQ, 1997. Intercropping and scientific basis of 
traditional agriculture. Intermediate Technology 
Publication Ltd UK, 1: 1-33. 

Iqbal J, and JA Cheema, 2007. Intercropping of field 
crops in cotton for management of purple nutsedge 
(Cyperus rotundus L.). Plant Soil, 300: 163-17. 

Jokinen, K, 1991. Yield and competition in barley variety 
mixtures. J Agric Sci Finland, 63: 287-305. 

Khodahamy BC, SAH Habibian and MR Habibian, 2009. 
Investigate the effect of different ratios on seed yield 
in intercropping mung bean and barley. J Range 
Manag, 3: 89-79. 

Kropff MJ, 1993. General introduction. In: Kropff MJ and 
Van Laar HH (eds). Modelling Crop-Weed 
Interactions. CAB International, Walling Ford, 1: 1-8. 

Labrada R, 1996. Problems related to the development of 
weed management in the developing world. In 
Report: Expert Consultation on Weed Ecology and 
Management. Plant and Production Division, FAO. 1: 
7-12. 

Lawes DA and DIH Jones, 1971. Yield, nutritive value 
and ensiling characteristics of whole-crop spring 
cereals. J Agric Sci, 76: 479-485. 

Lesoing GW and C Francis, 1999. Strip intercropping 
effects on yield and yield components of corn, grain 
sorghum, and soybean. Agron J, 91: 807-813. 

Liebman M and E Dyck, 1993. Crop rotation and 
intercropping strategies for weed management. Ecol 
Appl, 3: 92–122. 

Malik MS, JK Norsworthy, AS Culpepper, MB Riley and 
W Bridges, 2008. Use of wild radish (Raphanus 
raphanistrum) and rye cover crops for weed 
suppression in sweet corn. Weed Sci, 56: 588-595. 

Mandal BK, MC Dhara and B Mandal, 1990. Rice, 
mungbean, soybean, peanut, ricebean, and blackgram 
yields under different intercropping systems. Agron J, 
82: 1063-1066. 

Marer SB, BS Lingaraju and GB Shashidhara. 2007. 
Productivity and economics of maize and pigeonpea 
intercropping under rainfed condition in northern 
transitional zone of karnataka. Karnataka J Agric Sci, 
20: 112-131. 

Marer SB, BS Lingaraju and GB Shashidhara, 2007. 
Productivity and economics of maize and pigeonpea 
intercropping under rainfed condition in northern 
transitional zone of karnataka. Karnataka J Agric Sci, 
20: 1-3. 

Marks MK, 1983. Timing of seedling emergence and 
reproduction in some tropical weeds. Weed Res, 23: 
325-332. 

Mead R and W Willey, 1980. The concept of Land 
Equivalent Ratio and advantages in yields from 
intercropping. Exp Agric, 16: 217-228. 



Inter J Agri Biosci, 2016, 5(5): 285-290.  

 290 

Mir B, A Ghanbari, S Ravan and M Asgharipour, 2011. 
Effects of plant density and sowing date on yield and 
yield components of Hibiscus SabdarijJa var. 
SabdarijJa in Zabol region. Adv Environm Biol, 5: 
45-57. 

Moody K, 1977. Weed control in multiple cropping: In: 
Proc. symposium on cropping system research and 
development for the Asian rice farmer. IRRI Los 
Bonos, Philippines, 45: 281-308. 

Moynihan JM, SR Simmons and CC Sheaffer, 1996. 
Intercropping annual medic with Conventional height 
and semi-dwarf barley grown for grain. Agron J, 88: 
823-828. 

Mwaipaya AM, 1990. Intercropping research experience 
in Zambia. In Waddington RS, AFE Palmer and OT 
Edje eds: Research methods for cereal/legume 
intercropping: Proceedings of a workshop on research 
methods for cereal/legume intercropping in Eastern 
and Southern Africa. Inter J, 4: 23-32.  

Nair KPP, UK Patel, RP Singh and MK Kaushik. 1979. 
Evaluation of legume intercropping in conservation 
of fertilizer nitrogen in maize culture. J Agric Sci 
Cambr, 93: 189-194.  

Nasrollahzadeh S, J Shafagh-Kolvanagh, M Mohammadi 
and P Aghaie-Garachorlu, 2014. Effect of 
intercropping patterns of chickpea and Dragon’s head 
(Lallemantia iberica Fish. et Mey.) on yield, yield 
components and morphological traits of Dragon’s 
head under different weed management. Inter J Adv 
Biolog Biomed Res, 2: 1572-1581. 

Natarjan M and RW Whilley, 1980. Sorghum – pigeon 
pea intercropping and the effects of plant population 
density. 1- Growth and yield. Agric Sci, 95: 51-58. 

Nielson H, B Jornsgaard and JE Steen, 2003. Legume-
Cereal intercropping system as a weed management 
tool. In: Proceeding of the 4th Eur. Weed Res Soc 
Workshop: Crop weed competition interaction. 
Universita Tusca, Viterbro, Italy, 22: 45-56.  

Osman AE and N Nersoyan, 1986. Effect of the 
proportion of species on the yield and quality of 

forage mixtures, and on the yield of barley in the 
following year. Exp Agric, 22: 345–351. 

Peoples MB and ET Craswell.1992. Biological nitrogen 
fixation: Investments, Expectations and Actual 
Contributions to Agriculture. Plant Soil, 141: 13-39.  

Poggio SL, 2005. Structure of weed communities 
occurring in monoculture and intercropping of field 
pea andbarley. Agric Ecosys Environ, 109: 48-58. 

Putnam, DH, S Herbert and A Vargas, 1986. Intercropped 
corn-soybean density studies. II. yield composition 
and protein. Expl Agric, 22: 373-381. 

Qualset CO and R Granger M, 1970. Frequency 
dependent stability of performance in oats. Crop Sci, 
10: 386-389.  

Rajsawara R, 2002. Biomass yield, essential oil yield and 
essential oil composition of rose-scented geranium 
(Pelargonium species) as influenced by row Spacing 
and intercropping with cornmint (Menthaarvensis LF 
piperascens Malin ex Holmes). Crop Products, 16: 
133-144. 

Weber CR, 1966. Nodulating and nonnodulating soybeans 
isolines. II Response to applied nitrogen and modified 
soil conditions Agron J, 5: 46-49. 

Wilcox JR and WT Schapaugh, 1978. Competition 
between two soybean isolines in hill plots. Crop Sci, 
18: 346-348. 

Willey RW, M Natarajan, MS Reddy and MR Rao, 1979. 
Intercropping to make use of limited moisture supply 
and to minimize the effects of drought, 31: 421-429. 

Wolfe MS, 1985. The current status and prospects of 
multiline cultivars and variety mixtures for disease 
resistance. Ann Rev Phytopath, 23: 251-255.  

Zhang L, W Werf, S Zhang and J Spiertz, 2007. Growth, 
yield and quality of wheat and cotton in relay strip 
intercropping systems. Field Crops Res, 103: 178-
188. 

Zimdahl RL, 1993. Dry matter partitioning as influenced 
by competition between soybean isolines. Agron J, 
77: 738-742.   

  


