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Abstract 
 

Field experiments were conducted to study the effect of intercropping of mustard (Brassica napus, Var.  
Bari Sarisha-7) with onion (Allium cepa  L.) and garlic (Allium sativum L.) on aphid [Lipaphis erysimi 
(Kaltenbach)] population and yield.  Intercropped with these two medicinal as well as spice crops 
reduced the aphid population significantly (P<0.05). Mustard blocks intercropped with garlic gave highest 
cost-benefit ratios (1:2.07 and 1: 2.96) than onion intercropped blocks. Sole mustard blocks produced 
lowest cost-benefit ratios (1:1.65 and 1:2.06).  
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Introduction 

Intercropping is an ancient and traditional agronomic practice which, if utilized correctly, can contribute 
significantly to reduce pest problems. Intercropping can be explained as a system where two or more crop 
species are grown in the same field at the same time during a growing season (Ofori and Stern 1987). It is a 
simple and inexpensive strategy and has been recognized as a potentially befitted technology to increase 
crop production due to its substantial yield advantage than sole cropping (Awal et al. 2006). The purpose of 
intercropping is to generate beneficial biological interactions between the crops. Intercropping can increase 
yields, more efficiently use available resources, reduce weed, insect and disease pressures and provide 
greater biological and economic stability (Vandermeer 1989). Intercropping has been an essential production 
method in tropical regions for hundreds of years (Vandermeer 1989), and to a lesser extent in temperate 
regions (Li et al. 2001). Intercropping was once common in temperate regions, but has been largely replaced 
in the last 150 years by monocultures (Francis 1986).  

Mustard is the principal edible oilseed crop in Bangladesh. It is infested by a number of pests, out of which 
mustard aphid, Lipaphis erysimi (Kaltenbach) (Homoptera: Aphididae) is the most destructive one (Das 
2002). Several field trials on mustard have been conducted till to date using different intercrops such as 
banana (Rahman et al. 2006); barley (Gangasaran and Giri 1985); bean (Morse et al. 1997); cabbage 
(Bender et al. 1999); chickpea (Gangasaran and Giri 1985, Samsuzzaman et al. 1995, Singh and Rathi 
2003); chilli (Mamun et al. 2002); coriander (Sing and Kothari 1997); gram (Jana et al. 1995, Bohra et al.  
1999, Banik et al. 2000, Tahir et al. 2003); groundnut (Dhyani and Tripathi 1999); linseed (Tahir et al. 2003); 
lentil (Gangasaran and Giri 1985, Jana et al. 1995, Banik et al . 2000 Tahir et al. 2003); oat (Morse et al.  
1997); Pea (Banik et al. 2000); wheat (Zahid et al. 2002 Tahir et al . 2003) etc. and found lower aphid 
infestation on different intercropped plant than sole crops (Nampala et al. 2002, Ma et al. 2006). However, no 
information is available on onion (Allium cepa L.) and garlic (Allium sativum L.) intercropped with mustard. In 
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fact, very little works have been done on relay intercropping of mustard with other semi season crops in 
Bangladesh (Samsuzzaman et al. 1995, Mamun et al. 2002). Hence, the present study was undertaken to 
find out the effect of intercropping on aphid abundance, yield of mustard crops and total agronomic benefits 
using onion and garlic plants. 

Materials and Methods 

Experimental design: Field trials were conducted during the winter season of 2005-2006 and 2006-2007 in 
the research field of Zoology Department, Rajshahi University Campus. Mustard (Brassica napus var. Bari 
Sarisha-7) with local varieties of onion (A. cepa) and garlic (A. sativum) were selected for intercropping. 
Altogether 9 blocks (each 1 sq. meter) were prepared and 3 replications for each category [onion+mustard, 
garlic+mustard and mustard (sole)] were taken for this experiment. Equal amount of fertilizer (as used in 
mustard as suggested by BARI) (Mondol and Wahhab 2001) was used and two times irrigation (as need) 
were done in the field. Mustard seeds sown in the blocks randomly and the onion (seed bulb) and garlic 
(clove) were planted in rows. Distance of sowing (onion and garlic) was maintained as: 30 cm from line to 
line (4 lines in each plot) and 10 cm from plant to plant (11 plants in each line). After germination, mustard 
plants which were very close to onion and garlic plants were uprooted. 

Counting of the aphids:   Mustard plants were checked regularly for aphids. Whole plants were selected for 
aphid counting. Aphids were counted weekly through eye estimation without disturbing the colony. Counting 
was made from the onset of aphid infe station till their disappearance or harvesting of the crops.  

Yield assessment: Harvested mustard seed, onion and garlic were weighed and estimated their prices in 
local markets to calculate the effect of intercropping and cost benefit ratio among sole and intercropped 
blocks.  

Data analysis: Analysis of variance (ANOVA) was carried out to test the significant difference of aphid 
population among intercropped and sole mustard blocks. Comparison of means was undertaken using 
Duncan’s Multiple Range Test (DMRT). The gross returns of sole and intercropped blocks were tested by 
ANOVA and ranked by DMRT. 

Result and Discussion 

The weekly aphid populations of nine blocks for two consecutive years (2005-2006 and 2006-2007) are shown 
in Figures 1 and 2. From the figure it is observed that the aphid population in onion and garlic intercropped 
blocks were significantly low (P<0.05) as compared to non intercropped blocks for both the years.  

Yields of all three crops (intercropped and sole) of two seasons are given in Table 1 and found that total 
mustard equivalents are higher in garlic followed by mustard intercropped plot and sole mustard plot shows 
lowest yield. Yield equivalent (T/h.), Variable cost (Tk/h.) and the cost benefit ratios of aforesaid two seasons 
are given in Table 2. From the table it appears that cost benefit ratios of intercropped blocks show higher values 
than that of sole mustard crop for both the years. Mustard blocks intercropped with garlic shows highest cost-
benefit ratios (1:2.07 and 1:2.96) than onion intercropped blocks. Sole mustard blocks indicate lowest cost-
benefit ratios (1:1.65 and 1:2.06).  
 



 
Figure 1.   Aphid population of mustard with two intercropped and sole mustard blocks for the season  
                  2005-2006 (P=0.05) 
 

 

Figure 2.  Aphid population of mustard with two intercropped and sole mustard blocks for the season  
                 2006-2007 (P=0.05) 
 

Table 1.  Yield of mustard, onion and garlic for the season  2005-2006 and 2006-2007. 
 
 
 

Yield per plot (kg/plot) 
Season 

Treatment/ 
Combination 

 Mustard Onion Garlic 

Totals 
(mustard 

equivalent) 

Mustard+ onion 0.116 0.115 - 0.190 

Mustard+ garlic 0.119 - 0.050 0.199 2005-06 

Sole mustard 0.161 - - 0.161 

Mustard+ onion 0.118 0.166 - 0.224 

Mustard+ garlic 0.118 - 0.072 0.233 2006-07 

Sole mustard 0.193 - - 0.193 
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Table 2.  Gross return (Tk/hectare), variable cost and cost benefit ratio for sole mustard and intercropped     
        with onion and garlic plants for the season   2005-2006 and 2006-2007. 

 

Gross  return per plot (Tk/hectare) 

Se
as

on
 Treatment/ 

Combination 
Mustard Onion Garlic Total* 

Variable cost 
(Tk/h.) 

Net return 

(Tk/h) 

Cost 
benefit 
ratio 

Mustard+ onion 28980.00 18515.00 - 47495.00b 16269.47 31225.53 1:1.92 

Mustard+ garlic 29785.00 - 20125.00 49910.00a 16269.47 33640.53 1:2.07 05
-0

6 

Sole mustard 40250.00 - - 40250.00c 15184.84 25065.16 1:1.65 

Mustard+ onion 35420.00 26565.00 - 61985.00b 16269.47 45715.53 1:2.81 

Mustard+ garlic 35420.00 - 28980.00 64400.00a 16269.47 48130.53 1:2.96 06
-0

7 

Sole mustard 48300.00 - - 48300.00c 15761.05 32538.95 1:2.06 
 

  *Means followed by same letter had no significant difference at p<0.05 by DMRT. 

Intercropping system can be practiced to get more agronomic advantages.  Simmonds et al. (1992) reported 
that Alium spp. are very effective antifeedant and Kirtikar and Basu (1975) reported that Alium spp. have strong 
pungent repelling action. Singh and Kothari (1997) compared aphid infestation on monocrop mustard ('Rohini') 
with intercrop treatments of artemisia (Artemisia annua L.), coriander (Coriandrum sativum L.), chamomile 
(Matricaria chamomilla L.), fennel (Foeniculum vulgare Mill.) and dill (Anethum sowa Kurz.) and found that 
fennel intercropped resulted in significantly lower aphid population.  

Mamun et al., (2002) intercropped mustard with chilli at different seedling ratios and got   higher yield and profit 
in seedling ratio as: 26% mustard+100% chilli. Samsuzzaman et al. (1995) evaluated the performance of 
mustard and chickpea (Cicer arietinum) intercropping at different levels and got best results considering yield 
and economic returns from mustard 75%+chickpea 25% among other combinations. Wnuk (1998) found that 
intercropping of pea with tansy phacelia and white mustard had significant effect of decreasing the pea thrips 
population; however the author got a reverse result of intercropping for the pests, pea aphid, pea moth, and 
pea beetle. Singh and Rathi (2003) got higher productivity for intercropping of chickpea and mustard in the 4: 
1 row ratio than for sowing of chickpea and mustard in sole stands in terms of land equivalent ratio. Tahir et 
al. (2003) concluded after their experiment that canola was the dominant crop in each intercropping system, 
and wheat was more competitive followed by linseed than gram and lentils.  

Bohra et al. (1999) studied the intercropping system of gram and mustard in different ratios and found 
all the intercropping treatments recorded yield advantage over sole cropping of mustard and gram. 
Jana et al. (1995) intercropped mustard with gram and lentil and found that all intercropping treatments 
of mustard + gram were better in relative crowding coefficient, land-equivalent ratio, monetary 
advantage, relative net return, area- time equivalent ratio and relative value total, giving greater 
productivity/unit land than monocultures. From the present result it may be concluded that mustard 
could be grown with onion and garlic as standard intercropping to get more economic benefit and avoid 
aphid infestation up to economic threshold level. 
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