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Abstract 
Effect of intercropping of lentil with barley was studied at Department of Agronomy, University of Zabol, on a 
sandy loam soil during autumn 2011 growing season in order to determine biological and economical yield of 
barley (Hordeum vulgar L.) mixed with lentil (Lens culinaris L) cultivar mono cropped or intercropped in 
replacement series design. The treatments were compared in a randomized completely block design (RCBD) 
with five levels of row intercropping that was included: sole barley (6 row barley), 4 row barely + 2 row lentil, 4 
row lentil + 2 row barley, 3 row barley + 3 row lentil and sole lentil (6 row lentil) in three replication. Results 
indicated that intercropping system affected many characteristics such as plant height, biological and economical 
yield. Intercropped barley with lentil was far more effective than mono crop barley to produce yield and land 
equivalent ratio. The highest of LER for economical yield was obtained at 3 row barley + 3 row lentil (2.61) and 
the least of LER was obtained by 2 row barley + 4 row lentils. The results were shown that for get maximum 
production barely should be sown as an intercrop to lentil and the best treatment was It 3 row barley + 3 row 
lentils in sistan region. Thus It can be concluded that mixture were advantageous compared to both sole crops of 
barley and lentil. 
Keywords: Intercropping, LER, height plant, biological and economical yield 
1. Introduction 
Moreira (1989) was express that mixed cropping especially with legumes can betterment both forage quality and 
quantity because legumes are well source of protein. Intercropping of legumes and cereals is an old drill in 
tropical agriculture that dates back to old urbanity. The basis objective of intercropping has been to maximize 
benefit of resources such as area, light and nutrients (Li et al., 2003), as well as to recovery crop quality and 
quantity (Mpairwe et al., 2002). Ross et al. (2004) were showed that intercropping oat with pulse crops produced, 
greater Dry Matter yield than intercropping barley or triticale with pulse crops. 
Others investigators have shown that intercropping of cereals and legumes produce higher grain yields than 
either sole crop (Mpairwe et al., 2002; Mucheru-Muna et al., 2010). In such intercropping, the yield development 
of the cereal component (Dahmardeh et al., 2010). Intercrops of legumes in cereals are a better election to 
increase the quality of cereal forages. However, intercropping gave higher crude protein yields than sole maize. 
Maize and cowpea intercropping gave higher total forage dry matter digestibility (DMD) than maize or cowpea 
sole crops and led to increased fodder quality, crude protein (CP) and dry matter digestibility (DMD) 
concentration than sole maize and higher water soluble carbohydrate (WSC) concentrations than sole cowpea 
(Dahmardeh et al., 2009). The efficiency of cereal-legume intercrops systems, to explain as land equivalent ratio 
(LER). Banik (1996) was showed that wheat and legumes (pea, lentil and gram) intercropping suggested that the 
intercropping advantage indicated that a 1:1 replacement series under all treatments was advantageous whereas a 
2:1 replacement treatment (Banik, 1996). The seeing of the study was to determine the effect of intercropping 
lentil with barley, compared with sole crops.  
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2. Materials and Methods 
2.1 Site 
The field experiment was carried out on the University of Zabol farm, Iran (61°41′E, 30°54′N, and altitude 483 
m above sea level); average 30 years rainfall was 49 mm. The experiment was carried out during 2011 growing 
season on a sandy loam soil (Table 1).  
All phosphorus (200 kg/ha) and potassium (150 kg/ha) and half nitrogen (75 kg/ha) were applied at sowing while 
balance of nitrogen was applied at stem elongation stage. All other cultural practices including (Irrigation, 
thinning and weeding) were kept normal and uniform for all the treatments. 
 
Table 1. Soil characteristics of the experiment area during the 2011 growing season 

Year Depth of soil (cm) pH Ec( mmohs/cm ) N (%) P(ppm) K(ppm) Sand Silt Clay

2011 0-20 7.9 7.2 0.048 6.7 174 60 24 16 

 
2.2 Experimental Design and Treatments 
The treatments were compared in a RCBD design with five levels of planting ratios: 3 row Barley + 3 row Lentil 
(3B: 3L), 4 row Barley + 2 row Lentil (4B: 2L), 2 row Barley + 4 row Lentil (2B:4L), 6 row Barley (6B) and 6 
row Lentil (6L) in three replication. The treatment comprising the individual plot size was 1.2m × 4m. For this 
experiment, the recommended density of barley and lentil are expressed, sole crop densities being 200 and 50 
plants. m-2 barley and lentil, respectively. Initially 3 seeds were sown per hole. Two hand weeding was done 30 
and 40 Day after sowing. Quantity parameters were determined includes: Biological yield, Economical yield, 
weight of 1000 seed, height of plant, harvest index for two plant and LER (land equivalent ratio).  
2.3 Statistical Analysis 
The data on growth, yield and quantity parameters were analyzed by Fisher’s analysis of variance technique and 
Duncan test at 0.05 probability levels to compare means (Steel & Torrie, 1984). Data analyses were conducted 
using of SAS (2001) as a RCBD experiment by 5 treatments with three replicates.  
3. Results and Discussion 
A perusal of data Table 2 indicated that quantitative parameters were significantly influenced by planting ratios 
of intercropping lentil and barley. A perusal of data (Table 2) indicated that biological yield, height plant and 
weight of 1000 seed were significantly influenced by different planting ratios of intercropping lentil and barley. 
Maximum economical yield for lentil (21.6 g/m2) was recorded in plots where 2 rows B + 4 rows L were sown. 
Minimum economical yield for lentil (15.3 g/m2) was recorded in plots of sole lentil (Table 3), Maximum 
biological yield for lentil (115.4 g/m2) was recorded in plots where 2 rows B + 4 rows L but Maximum 
biological yield for barley (626.4 g/m2) was recorded in plots where 3 rows B + 3 rows L were sown. Chen et al. 
(2004) found that, under low fertility conditions, a 50:50 mixture of barley and pea yielded as well as pure stands 
of barley that agree by this results. 
 
Table 2. Analysis of variance for quantitative parameters of intercropping lentil and barley 

Means of Square 

 Biological yield Economical yield Weight of 1000 seed Height plant HI 

S.OV df Barley Lentil Barley Lentil Barley Lentil Barley Lentil Barley Lentil 

Replication 2 5879.8ns 32.9ns 301.7ns 2.22ns 3.37ns 0.11ns 106.7ns 26.3ns 1.08ns 1.5ns 

Treatment 3 27349.4* 1773.2** 1586.4ns 25.6ns 1.41ns 13.8* 40.9** 190.7* 5.5ns 0.001ns

Error 6 3207.5 117.9 374.9 10.8 1.54 1.7 1.3 29.3 0.002 0.002 

C.V (%) - 11.4 14.8 13.5 18.7 3.2 10.2 1.9 19.6 15.9 19.0 
*, ** significant at p<0.05 and p<0.01, respectively. 
HI: Harvest Index. 
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Maximum weight of 1000 seed for lentil (15.1 g) was recorded in plots where 2 rows B + 4 rows L were sown 
but the maximum weight of 1000 seed for barley (38.9 g) was recorded in plots where 4 rows B + 2 rows L were 
sown. Minimum weight of 1000 seed for lentil (9.9 g) was recorded in plots of sole lentil (Table 3), but 
Minimum weight of 1000 seed for barley (37.4 g) was recorded in plots where 3 rows B + 3 rows L were sown. 
The results were shown that the highest of height plant for lentil (36.3 cm) was recorded in plots where 2 rows B 
+ 4 rows L were sown but the maximum height plant for barley (62 cm) was recorded in plots where 4 rows B + 
2 rows L were sown. Minimum Height plant for lentil (17 cm) was recorded in plots of sole lentil (Table 3), but 
Minimum Height plant for barley (53.3 cm) was recorded in plots where 2 rows B + 4 rows L were sown. The 
results were shown that the maximum of HI for lentil (29 %) was recorded in plots where 4 rows B + 2 rows L 
were sown but the maximum HI for barley (30 %) was recorded in plots where 2 rows B + 4 rows L were sown. 
Minimum HI for lentil (18 %) was recorded in plots of 2 rows B + 4 rows L (Table 3), but Minimum HI for 
barley (27 %) was recorded in plots where 3 rows B + 3 rows L were sown. 
 
Table 3. Means of Economical and Biological Yield, Weight of 1000 seed, Height plant (cm) and HI of lentil 
and barley as influenced by different Planting Ratios 

Planting Ratio Economical Yield(g/m2) Biological Yield(g/m2) Weight of 1000 seed Height plant(cm) HI 

Lentil : Barley Lentil Barley Lentil Barley Lentil Barley Lentil Barley Lentil Barley

4 row L+2 row B 21.6 a 136.1ab 115.4a 438.0b 15.1a 38.7a 36.3a 53.3d 0.18a 0.30a 

2 row L+4 row B 21.3 a 144.2ab 71.1 b 506.0b 13.1a 38.9a 29 a 62a 0.29a 0.28a 

3 row L+3 row B 17.7 a 173.8a 68.9b 626.4a 13.1a 37.4a 28a 55.6c 0.25a 0.27a 

6 row barley - 118.7 b - 413.0b - 38.1a - 58b - 0.28a 

6 row lentil 15.3 a - 62.2b - 9.9b - 17b - 0.24a - 

LSD 6.5 38.6 21.6 113.1 2.6 2.4 10.8 2.2 0.09 0.10 

Any two means not sharing a common letter differ significantly from each other at 5% probability. 
 
3.1 Land Equivalent Ratio (LER) 
Higher LER in intercropping treatments indicated yield advantage over mono cropping due to better land 
utilization. Partial LER of Lentil decreased as the proportion of barley increased in mix- proportions (Table 3). 
Higher LER in intercropping treatment indicated yield advantage over sole cropping due to better land utilization. 
The mean LER values were always greater than 1.0 (Table 3). Advantage from non legume–legume 
intercropping systems has been reported previously in crops such as wheat and legume (Banik, 1996), pea and 
barley (Chen et al., 2004), field bean and wheat (Bulson et al., 1997) and maize and faba bean (Li et al., 1999). 

 
Table 3. Means of LER of Lentil and Barley as influenced by different Planting Ratios 

LER Planting ratio 

Total LERBarleyLentilLentil: Barley 

2.55 a 1.14 a1.41 a4 row L+2 row B

2.60 a 1.21 a1.39 a2 row L+4 row B

2.61 a 1.46 a1.15 a3 row L+3 row B

Any two means not sharing a common letter differ significantly from each other at 5% probability. 
 

The highest (Land Equivalent Ratio) LER was obtained by sowing the crop in a ratio of 3 row L+3 row B (2.61) 
and the lowest LER was obtained by sowing the crops in 4 row L+2 row B (2.55). LER values were greater than 
one in all intercropping systems which indicated yield advantage of intercropping. Dhima et al. (2007) were 
shown that when LER is greater than 1, the intercropping well the growth and yield of the species. In contrast, 
when LER is lower than 1, the intercropping negatively influence the growth and yield of plants grown in 
mixtures. The LER values were greater than one, indicating more efficient benefits of plant growth factors by 
intercrops compared to sole crops (Francis & Sanders, 1978). Facilitative root interactions are most likely to be 
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of importance in nutrient-poor soils and low input agro ecosystems due to crisis inter specific competition or 
facilitation for plant growth factors (Hauggaard-Nielsen et al., 2001). Because of the spatial and temporal 
different in the growth factors and different crop species; intercropped plants could improvement utilize nutrients 
from soils compared with sole cropped plants (Sharma & Gupta, 2002; Zhang & Li, 2003). 
4. Conclusion 
The reason could be due to the facilitative effect of lentil, which can uptake part of its nitrogen requirements 
through symbiotic biological nitrogen fix which, in turn, reduces the over overcharge pressure on soil nitrogen 
stock. A facilitative production principle is proposed based on several years of studies on intercropping. This 
means that inter specific interaction increases the growth, nutrient uptake and yield of dominant species, but 
decreases the growth and nutrient uptake of the subordinate species during the co-existence stage of the two crop 
species (Zhang & Li, 2003). Nitrogen fixing ability of faba bean roots and transfer of N fixed by faba bean to 
maize, extensive root system of maize for absorption of water and nutrients and less competition of faba bean 
with maize resulted in no significant change in grain yield of maize at different densities of intercropping (Chen 
et al., 2004). Possible that lentil via N2 fixation could secrete H+ in soil; this acidification of the rhizo sphere 
could improvement dissolution of phosphorus in high pH soils (Hinsinger, 2001) .Therefore, lentil prepare 
nitrogen and phosphorus for itself and barley in intercropping. This can increase total grain yield of two crops in 
intercropping system. From the above it can be concluded that there are opportunities for improving the 
productivity of Lentil/Barley in the southeast of Iran at the arid ecological zone using of intercropping is the best 
cropping systems, because at this system high yield was higher than compared to other sole crops. It is obvious 
from the results that Lentil and Barley intercropping are more effective compared to sole cropping. 
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