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ABSTRACT 
World population is increasing at an alarming rate. Limited natural resources have created 
the risk of food security for current and future generations. So there is need to explore 
various production management strategies. Among the various options, intercropping 
technique is ecofriendly and can sort out the various problems with potential yield and 
food diversification benefits. Therefore, a study was designed for barley-fenugreek 
(Methra) intercropping assessment, grown at multi row strips, at University of Agriculture, 
Faisalabad. The experiment comprised seven treatments viz. barley alone at 30 cm spaced 
single rows, barley alone at 75cm spaced 4 row strips, barley + 1 row of methra, barley + 2 
rows of methra, barley + 3 rows of methra, barley + 4 rows of methra and methra alone. 
The results showed that the growth and yield components of barley such as plant height, 
number of tillers, and number of grains per spike, 1000 grain weight, biological yield and 
grain yield were significantly affected by planting with methra (fenugreek) intercropped in 
various geometrical arrangements. Although, highest grain yield of 2.44 t/ha was produced 
in barley sown alone, but based on land equivalent ratio all the intercropping systems 
yielded more benefit than the sole cropping of either crop. Overall, the highest % yield 
advantage over sole crop was obtained by planting the barley intercropped with 2-rows of 
fenugreek. Thus the aforementioned planting technique proved to be more productive and 
can be successfully practiced for attaining more yield benefit per unit area under semiarid 
conditions of Pakistan. 
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INTRODUCTION 

 

 Intercropping in recent years has received great attention of farming community because of potential 

advantages as it offers improved utilization of growth resources by crops and sustaining productivity from 

season to season(Rahimi and Bavarsad, 2015). It has long been a common practice in developing countries. 

There are 13.5 million hectares under double cropping system in South Asia only (Ladha et al.,2000). 

Productivity of crops normally enhanced by intercropping legumes in cropping systems (Maingi et al., 2001), 

when a legume crop is grown in associated with other crop (intercrop) commonly a cereal. Barley is second 

most important winter cereal crop in Pakistan. It was grown on an area of 86 thousand hectares with total annual 

production of 83 thousands tones giving an average yield of 965 kg ha
-1

 (Govt.of Pakistan, 2009). Fenugreek 

(Trigonella foenugraecum L.) is an annual herb of family leguminosea, being used as spice with its seeds and as 

vegetable with its leaves. It has a long history as both a culinary and medicinal herb in the ancient world. In 

Pakistan is called fenugreek “Methra”, so in rest of the article, this local name will be used as alternate of 

fenugreek (Sulieman et al., 2008; Jat and Shaktawat, 2003). 

 Gaining more profitability has always been concern of farmers. In this regard, they focus on the techniques 

to produce more food from limited land cultivation and less use of resources. In this regard Intercropping may 

serve as a best opportunity (Willey, 1979; Imran et al., 2014; Khan et al., 2012). It yield more benefit per unit 

area, with efficient utilization of resources such as, light, water and nutrients (Lithourgidiset al., 2011; 

Sekamatte et al., 2003) and to control weeds (Naeem et al., 2012) . Although intercropping decreased yield of 

barley, but it gave more economic returns than the sole cropping based on the basis of Land equivalent ration 
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(Abu-Bakar et al., 2014).According to the findings of Thorsted et al. (2006), cereal-legume intercropping offers 

potential benefits in low-input cropping system, where nutrient inputs, in particular nitrogen (N) are limited. 

 At present there is great need to increase production of food grains, pulses and oilseeds because of their 

ever increasing use in daily human diet (Othman and Barghash, 2015; Zadeh and Aryannia, 2015). So, a new 

technology regarding appropriate ratio of planting density must be evolved for obtaining increased yield per unit 

area and time (Khanlou and Sharghi, 2015). Keeping in view the past findings and future needs, an experiment 

was designed to determine the yield advantage of different barley-methra intercropping system under the 

prevailing climatic conditions of Faisalabad. 

 

MATERIALS AND METHODS 

 

Experimental design and management: 

 In this study, barley was sown in multi row strips with Fenugreek (Methra) under semi-arid conditions of 

Pakistan. The barley variety (Haider-93) and methra (local variety) were used for intercropping systems. The 

experiment was laid out in randomized complete block design (RCBD) having three replications with net plot 

size of 3.6m × 6m. The barley crop was sown with single row hand drill. Methra was sown as an intercrop with 

single row hand drill in barley sown at 75cm spaced 4-row strips only, on same day.The experiment was 

comprised of treatments viz. Barley alone 30cm spaced single rows, Barley alone 75cm spaced 4 row strips, 

Barley + 1 row of methra, Barley + 2 rows of methra, Barley + 3 rows of methra, Barley + 4 rows of methra and 

Methra alone, respectively. 

 One deep ploughing with disc plough followed by cultivation and planking the field was prepared. A 

fertilizer dose of N and P2O5 @ 100 kg and 50 kg/ha was applied. Half of nitrogen and full dose of phosphorus 

was applied at the time of sowing in the form Urea and DAP; while remaining nitrogen was applied with first 

irrigation. The crop was irrigated by canal water; First irrigation was applied on 11
th

 December, second on 15
th

 

January and last on12
th

during the respective growing season.All other agronomic practices were kept normal 

and uniform for all the treatments. Harvesting was done manually when spikes were fully ripened and manually 

threshing of each plot was done separately. 

 

Measurements and calculations: 

 Data was recorded on following observations in barley viz. plant height, number of productive tillers per 

m
2
, number of grains per spike, 1000-grain weight (g), biological yield (t ha

-1
), grain yield (t ha

-1
).  

 

Land equivalent ratio (LER): 

 Land equivalent ratiois a potential toll for assessing the productivity of a system over other. It iscalculated 

as the sum of land equivalent ratio of the individual crops by the formula given by Willey (1979).  

𝐿𝑎𝑛𝑑𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝐿𝐸𝑅) =
𝐼𝑛𝑡𝑒𝑟𝑐𝑟𝑜𝑝𝑦𝑖𝑒𝑙𝑑𝑜𝑓𝑏𝑎𝑟𝑙𝑒𝑦

𝑆𝑜𝑙𝑒𝑏𝑎𝑟𝑙𝑒𝑦𝑦𝑖𝑒𝑙𝑑
+  

𝐼𝑛𝑡𝑒𝑟𝑐𝑟𝑜𝑝𝑦𝑖𝑒𝑙𝑑𝑜𝑓𝑀𝑒𝑡ℎ𝑟𝑎

𝑆𝑜𝑙𝑒𝑚𝑒𝑡ℎ𝑟𝑎𝑦𝑖𝑒𝑙𝑑
 

 

Statistical analysis: 

 Data collected were analyzed by using software package MSTATC and treatments were compared at 

significance level of p ≤ 0.05 (Steel et al., 1996). 

 

Results: 

Yield and yield components of barley: 

 Different yield components of barley were significantly affected in the intercropping system. Data 

regarding yield and yield components of barleyand seed yield of methra is given in Table 1. It is evident from 

the findings that, sole cropping of barley has produced more grain yield.  

 

Plant height (cm): 

 The plant height of barley differed significantly by various intensities of intercropping (Table 1.). 

Significantly more plant height (96.93) was recorded in barley alone grown at 75 cm spaced four row strips that 

was also statistically at par with barley intercropped with 3 rows and 4 rows of methra intensities and with 

barley sown alone in 30 cm spaced rows.  

 

Number of productive tillers m
-2

: 

 It is clear from Table 1 that the number of tillers/m
2
 of barley differed significantly by various intensities of 

intercropping. Significantly maximum number of tillers/m
2
 (458.70) was recorded in barley alone grown at 

30cm spaced single rows which was at par with 426.30, 412 and 404 for barley alone grown at 75 cm spaced 

four rows strips, barley + 2 rows of methra and barley + 3 rows of methra, intercropping systems, respectively. 

However, minimum number of tiller/m
2
 (383) was found in barley + 4 rows of methra intercropping system. 
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Number of grains per spike: 

 Data in Table 1 shows the methra intercropping system affected significantly the number of grains per spike 

of barley. Maximum number of grains per spike of barley (57.27) was recorded in barley alone grown at 30cm 

spaced single rows which was significantly higher than all intercropped barley with methra treatments as well as 

barley alone grown in 75 cm spaced 4 rows strips. However, minimum number of grains per spike of barley was 

found in barley + 4 rows of methra. The significant result ofnumber of grains per spike may be due to the 

increased competition of component crops.  

 

1000 grain weight (g): 

 It is evident from the data given in Table.1 that 1000-grain weight was not affected by the different 

intensities of methra intercropping in barley. The maximum 1000-grain weight (36.07 g) was recorded in barley 

alone grown at 75 cm spaced four row strips while minimum 1000-grain weight (34.76 g) was noticed in barley 

+ 4 rows of methra. The average 1000-grain was varied from 34.76 to 36.07g in various experimental 

intercropping system treatments under study. 

 

Biological yield (t ha
-1

): 

 All intensities of methra intercropping reduced biomass yield of barley crop as compared to sole barley crop 

because of simultaneous competition between different intensities of component crop. Significantly maximum 

biomass (15.08 t ha
-1

) was recorded in barley alone at 30cm spaced single rows which was at par with barley 

alone grown at 75cm spaced 4 row strips (13.79 t ha
-1

). Minimum barley biomass (11.94 t ha
-1

) was recorded 

when 4 rows of methra intercropped in barley.  

 

Grain yield of barley (t ha
-1

): 

 The perusal of the Table indicated that different intensities of methra intercropping reduced the grain yield 

of barley as compared to sole barley crop. The maximum grain yield of barley (2.44 t ha
-1

) was recorded in 

barley grown alone at 30cm spaced single rows which was at par with barley grown alone at 75cm spaced, 4 

rows strips (2.38 t ha
-1

). The rest of treatments like barley + 1 row of methra, barley + 2 rows of methra and 

barley + 3 rows of methra gave 2.17, 2.11and 1.99 t ha
-1

 grain yield of barley, respectively.  

 

Seed yield of methra (t ha
-1

): 

 It is clear from the Table 1 that different intensities of intercropping affected significantly the seed yield of 

methra. Significantly maximum seed yield of methra (0.789 t ha
-1

) was recorded in sole methra crop followed by 

barley + 4 rows of methra and barley + 3 rows of methra and barley + 2 rows of methra giving 0.226, 0.190 and 

0.182 t ha
-1

 seed yield of methra, respectively. The minimum seed yield (152 kg ha
-1

) was recorded in case of 

barley + 1 row of methra. It was further observed that there was a progressive increase in the methra seed yield 

with increasing the intensities of intercropping of methra in barley so the barley + 4 rows of methra 

intercropping system produced the higher methra seed yield than all other intercropped methra treatments. The 

higher seed yield of methra was found when methra grown alone.  

 

Land equivalent ratio: 

 Data regarding LER of different barley-methra intercropping systems are presented in Table 2 which 

indicated that LER values were greater than one in all the intercropping treatments and the range of yield 

advantage over sole cropping was between 7 to 11% with the highest in case of barley + 2 rows of methra (11%) 

followed by barley + 1 row of methra and barley + 4 rows of methra (10%). However, minimum LER was 

recorded in barley + 3 rows of methra (7%) it means that intercropping have 7% yield advantage over the sole 

crop.  

 

Discussion: 

 The advantages of intercropping has been explored by many researchers (Zuo et al., 2000; Peng et al., 

2009; Hinsinger et al., 2011; Zhang et al., 2014). Various environment and management factors are involved 

that might positively or negatively influence the yield of component crops. In this study, higher the land 

equivalent ratio implies the advantage of intercropping over sole cropping in terms of yield and economics. This 

higher LER can be attributed to the efficient utilization of inputs (water, fertilizer) and resources (Land, labour, 

light), considering it to be a valuable strategy for getting higher benefits (Sarkar and Chakraborty, 2000; Sarkar 

et al., 2001). The yield contributing factors, the higher number of productive tillers and number of grains per 

spike in barley sown alone, is also observed common in various other crops grown as chief (Naeem et al., 2013). 

Among the other yield contributing parameters, plant height is affected in the intercropping systems, due to 

compatibility issues and competition for resources. The difference in plant height was due to the competition 

between component crops in intercropping systems. However, this may depend on initial crop management or 

sowing time differences between the components crop that might alleviate the competition for the main 
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dominant crop growth. A different result reported by Bajwa et al.(1992) who found similar plant height in wheat 

based intercropping system. The reduction in biomass yield of base crop due to competitive effect of different 

intensities of intercrops was reported by (Bhatti et al., 2006). Significant reduction in biological yield of barley, 

in all the intercropping systems has been considered due to less number of productive tillers m
-2

, as similar 

studied by Nazir et al. (2000) in wheat based, and Wahla et al. (2009) in barley based cropping systems. Overall 

although the observation for the barley as a main crop imply the negative response but these offsets are 

compensated by the intercrop. Thus intercropping management strategy has the potential to overcome the 

challenge of food security and food diversity with limited resources. 

 

Conclusion: 

 It is concluded from this study that the intercropping of barley is better than sole cropping in terms of LER. 

Moreover, barley + 2 rows of methra intercropping system can be successfully practiced as it gave more yield 

advantage per hectare than the rest of the treatments under study in the agro-ecological conditions of Faisalabad. 

So farmer can adopt barley + 2 row of methra intercropping system, for satisfied production and to meet the 

domestic demands of fenugreek in the country. It will be an innovative strategy to food diversification. 
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Table 1: Yield and yield components of Barley and Methra (Fenugreek). 

Treatments Plant 
height 

(cm) 

Number of 
productive 

tillers (m-2) 

Number of 
grains per 

spike 

1000 
grain 

weight 

(g) 

Biological 
yield(t ha-

1) 

Grain yield (t ha-1) 

Barley Fenugreek 

(Methra) 

T1= Barley alone 30 cm spaced single 

row 

94.60ab 458.70 a 57.27 a 35.78 15.08 a 2.44 a - 

- 

T2= Barley alone 75 cm spaced 4 row 

strips 

96.93 a 426.30ab 47.53 b 36.07 13.79 ab 2.38 ab 

T3= Barley+ 1 row of methra 92.47ac 389.30bc 45.30 bc 34.95 12.98 bc 2.17abc 0.152 c 

T4= Barley + 2 row of methra 

T5= Barley + 3 row of methra 

T6= Barley + 4 row of methra 
T7= Methra alone 

92.60ac 412 bc 42.47 cd 35.05 12.77 bc 2.11 bc 0.182 bc 

90.10 bc 404 bc 45.17 bc 34.92 12.40 bc 1.99 c 0.190 bc 

87.37 c 383 c 40.23 d 34.76 11.94 c 1.96 c 0.226 b 

- - - - - - 0.789 a 

LSD Value 2.22 28.22 11.12 N.S 1.20 0.30 0.070 

 

Any two means not sharing a letter in common within a column differ significantly at 5% probability level 

N.S= Non-Significant 

 
Table 2: Land equivalent ratio as affected by barley-methra intercropping at multi-row strips  

Intercropping systems Barley (B) Intercrop (I) System (B+I) % yield advantage over sole crop 

Barley + 1 row of methra 0.91 0.19 1.10 10 

Barley + 2 rows of methra 0.88 0.23 1.11 11 

Barley + 3 rows of methra 0.83 0.24 1.07 7 

Barley + 4 rows of methra 0.82 0.28 1.10 10 
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