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ABSTRACT
A study was conducted in the Directorate of Pest Warning and Quality Control of Pesticides, 
Punjab, Lahore, during the year (2016-17). The area selected for this study was Chak No. 165/
RB, Chak Jhumra, Faisalabad. In this study the impact of oilseed intercropping with wheat on 
population incidences of wheat aphid was tested. Layout system was a randomized complete 
block design. The results showed the lowest aphid population (20 aphids/tiller) was observed 
where Brassica campestris was intercropped with wheat because the predator population 
dominantly manipulated the aphids at early stages. The highest population of aphid (90 aphids/
tiller) was recorded where Brassica juncea was intercropped followed by control treatment (88 
aphids/tiller with no intercropping. The predator population in B. campestris treatment (0.93 
predators/tiller) was found significantly higher than all other intercropping treatments. The lowest 
population of predators (0.13 predators/tiller) was observed when B. napus was intercropped with 
wheat. So, it is recommended that B. campestris intercropping with wheat should be encouraged 
among farmers to maximize the wheat crop profit by reducing aphid population incidence.
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INTRODUCTION
Wheat, Triticum aestivum (L.) is one of the major 
staple foods  in Pakistan.  It contributes 13.7% to 
value addition in agriculture sector and 3% to national 
GDP. The area and production of wheat in Pakistan, 
for 2015-16, were 22.87 million acres and 25.5 million 
tons, respectively (Anon, 2015-16). The per hectare 
yield in Pakistan is low as compared to other wheat 
growing countries which is attributed to several abiotic 
and biotic factors such as low yielding varieties, low 
fertilizer levels, and higher incidences of insect pests 
and diseases (Shah, 1988). In Pakistan, wheat is 
severely attacked by different species of aphids among 
which Sitobion avenae significantly reduces the wheat 
yield (Abdulkhairova, 1980). Both aphid adults and 
nymphs infest the leaves and stems (Sekhar et al., 
2001) and feed on phloem sap, damaging the host 
directly by the removal of plant sap and dry matter.  It 
also damages the crop, indirectly, by transmitting the 
barley yellow dwarf virus (BYDV) disease (Singh and 
Kothari, 1997). Rebbinge et al. (1981) found that 72% 
of yield loss was attributable to direct feeding by aphids 
and remaining 28% loss was indirectly caused by 
fungal diseases.  Hashmi and Hassel (1989) reported 
six types of major and 12 types of minor insect pests 
on wheat crop in Pakistan. Among these, aphids are 
important pests. Pons et al. (1993) reported that, in a 

Mediterranean climate weather factors play a major 
role in the population dynamics of cereal aphids.
As wheat is one of the staple foods, chemical control 
of S. avenae is, therefore, strongly discouraged due 
to its health and environmental hazards (Potts, 1990). 
Several alternative control methods are available for 
the control of insect crop pests, such as host plant 
resistance, biological control, attractants for predators 
and parasites, repellents for different insect pests, trap-
crop barriers and intercropping (Kumar, 1984; Tahir et 
al., 2003). In a cereal crop like wheat, the presence 
of weeds or an intercrop may reduce the severity of 
aphid and other insect pests damages (Glen, 2000). 
Intercropping with different crops can enhance 
the natural enemy population in a wheat field for a 
variety of reasons. The intercrop plants may release 
chemical attractants to draw natural enemies and their 
early establishment in the field. Thomas and Waage 
(1996) gave a number of examples of combined IPM 
techniques on insect population densities. Khan et al. 
(1990) stated that intercropping with non-host plants 
appeared to favour parasitoids population.
Effect of bamboo intercropping with rapeseed crop to 
attract coccinellid predators was studied by Xu and Wu 
(1989). Aphids, mostly Brevicoryne brassicae, infesting 
the rape attracted large number of coccinellids. After 
harvest of the rapeseed, predators dispersed onto the 
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bamboo to prey the scale insects which resulted in 
reduction of population of scale insects by 97-99%. In a 
three-year study of different plant species as intercrops, 
Parajulee et al. (1997) found that predators were 
the highest in number in sorghum intercrops and the 
lowest in wheat only. An intercrop of canola, B. napus 
(L.) consistently supported higher number of predators 
than a wheat intercrop, suggesting that canola would 
be the better winter intercrop for enhancing predator 
numbers in a wheat field. Mustard aphid often 
reduced yields of Indian mustard (Brassica juncea) 
in India. Intercropping with aromatic plant species 
Foeniculum vulgare resulted in a significantly lower 
aphid infestation on B. juncea cv. Rohini in comparison 
with monocropping system (Singh and Kothari, 1997). 
Bowie (1999) observed a wheat crop adjacent to a 
field of flowering canola to determine the effects of 
canola crop on cereal aphid Rhopalosiphum padi (L.) 
(Hemiptera: Aphididae) and its natural enemies. He 
found more hoverflies (Diptera: Syrphidae) caught 
adjacent to the canola than farther area within the 
wheat crop and apterous Rhopalosiphum padi (L.) 
(Hemiptera: Aphididae) were less in margins field than 
at distances of 64 m or more into the wheat. Tahir 
et al. (2003) found that net income value of a canola 
+ wheat intercropping system was higher than that 
of other intercropping systems tested, i.e. canola + 
chickpea, canola + lentil, canola + linseed, and sole 
cropping of canola. Wang et al. (2008) reported that 
Sitobion avenae (Fabricius), one of the most important 
pests of winter wheat in China, had population density 
significantly lower in wheat-oilseed rape and wheat-
garlic intercropping fields than in wheat monoculture 
field. The population density of ladybeetle and ratio of 
ladybeetle to S. avenae was higher in wheat-oilseed 
rape intercropping field.
The present study was planned to evaluate the effect 
of intercropping of different oilseed crops on aphid and 
predator populations in wheat fields.

MATERIALS AND METHODS
This study was conducted in the Directorate of Pest 
Warning and Quality Control of Pesticides, Punjab, 
Lahore during 2016-17 wheat crop season. Chak No. 
165/RB, Chak Jhumra, Faisalabad was selected as 
study area. The wheat variety Seher was intercropped 
with four oilseed crops i.e. canola (B. napus) (T1), 
raya (B. juncea) (T2), sarson (B. campestris) (T3) 
and taramera (Eruca sativa) (T4). Layout system was 
randomized complete block design with four treatments 
and three replicates. Total plot size was 48.81 x 31.1 
m = 1518 m2. The size of each block was 9.6 m x 9.75 
m = 93.6 m2. Five rows of oilseeds were intercropped 
with 28 rows of wheat crop and sown as per given plan 

on 13th November, 2016 and allowed to grow under 
natural field conditions without any chemical or artificial 
biological control. All recommended cultural practices 
were also followed. The aphid and predator (all species) 
counts were taken weekly between 3rd, January and 
11th, April 2017.  The data were recorded from ten 
randomly selected wheat tillers in each replicate of 
all treatments. To estimate the number of syrphids 
(Diptera: Syrphidae) and chrysopids (Neuroptera: 
Chrysopidae) present in the treated areas, manual 
sweep nets were used and specific natural enemies 
were counted. The data were analysed by performing 
ANOVA and means were compared by using Tuckey’s 
HSD test (at 5% significance level) to check the effect 
of all intercropping treatments on the incidence of 
aphids and predators.

RESULTS AND DISCUSSION
The results showed that initially, aphid number was 
negligible at early stages of wheat crop and remained 
low until the crop reached the milking stage in 7th week 
of observation, when the population showed an upward 
trend (Fig. 1). In 11th week, aphid population reached to 
its maximum (90 aphids/tiller) in control (T5) and T4 (B. 
juncea + wheat crop) treatments. The aphid population 
decreased suddenly in the following weeks continuing 
to decrease at a much slower rate. The aphid population 
in T2 (sarson-wheat intercropping) was significantly 
different from that in other treatments. Here the lowest 
aphid population was observed which was never more 
than 20 aphids/tiller. The highest aphid population was 
recorded in T4 and T5 (raya-wheat intercropping and 
control treatments). Similarly, predators population was 
extremely low in the start of crop growth but it started to 
build up as the crop reached its milking stage (Fig. 2). 
After the 7th week, predator number showed an upward 
trend, and in 13th week the predator population reached 
to 0.93 predators/tiller in T2 intercropping system. 
Thereafter, population decreased steeply in next few 
weeks (Fig. 2). The lowest population (0.13 predators/
tiller) of predators was observed in T1 (when canola 
intercropped with wheat). Other treatments showed 
intermediate and lower predator population levels as 
compared to T2. The predator populations found to be 
dependent upon the aphid incidences and it reflected 
the trend in the same way.
These population levels were reflected in terms of 
wheat yield also. The highest crop yield was recorded 
in T2 and T1 with lowest aphid and highest predator 
population levels (Fig. 3). The highest wheat yield was 
above 30 kg/100 m2 in T1 and T2 which was significantly 
higher than all other treatments. T3 and T4 showed the 
lowest wheat yields (below 25 kg/100m2) among all the 
treatments including the control. 
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Fig. 1. Population levels of aphids in different intercropping treatments i.e. (T1 = Canola (B. napus) + wheat crop,
T2 = Sarson (B. campestris) + wheat crop, T3 = Taramera (E. sativa) + wheat crop, T4 = Raya (B. juncea) + wheat 
crop and T5= Wheat crop only (no intercropping for control).

Fig. 2.  Population levels of predators in different intercropping treatments i.e. (T1 = Canola (B. napus) + wheat crop, T2 
= Sarson (B. campestris) + wheat crop, T3 = Taramera (E. sativa) + wheat crop, T4  = Raya (B. juncea) + wheat crop 
and T5= Wheat crop only (no intercropping for control).
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Fig. 3.  Wheat   production  in  different   wheat-oil   seed   crop  
            intercropping treatments.

In Pakistan, incidence of grain aphids is increasing 
on wheat crop, especially in cotton zones with low 
humidity and mild drought stress. Crop losses are 
also increasing with increasing aphid incidences with 
poor management practices (Akhtar et al., 2010). Field 
scale intercropping designs can improve wheat yield 
by promoting functional biodiversity of agro-ecosystem 
including nutrient cycling, soil structuring and pest 
and disease control (Lopes et al., 2016).  Findings of 
present study highlight the same theory as the higher 
number of predators and lower number of aphids was 
found on wheat sown with different oilseed crops as 
intercrops. But the incidence of aphids and natural 
enemies depends upon the crop species selected to be 
intercropped with wheat crop. This fact was observed 
where wheat crop was intercropped with B. campestris 
and this observation also agreed to the findings of Wang 
et al. (2008), who reported that population density of 
lady bird beetles and ratio of ladybeetles to S. avenae 
were higher in wheat-oilseed (canola) intercropping 
field. So, both pest and natural enemy responses can 
be significantly affected by the type of intercropping. 
This finding has also been supported by Potts (1990) 
stating, that intercropping can play an important role in 
reducing insect pest infestations. Van Emden (1987) 
gave a number of examples of such intercropping 
effect on pest insect population densities. Xu and Wu’s 
(1989) also showed the same phenomenon of reduced 
pest population under different intercropping designs 
and systems. Singh and Kothari (1997) compared 
aphids number on a monocrop of B. juncea (cv. Rohini) 
with the same crop intercropped with Foeniculum 
vulgare. However, their material was different. 
They found that intercropping practice resulted in a 
significantly lower level of aphid infestation. Present 
findings in contrast to previous studies indicate that 
wheat-based intercropping systems systematically 

pose a positive effect on pest control. In fact, the 
number of responses may decrease pest populations 
significantly and improve the crop yield higher than the 
expected outcome. Intercropping systems may alter 
the microhabitat conditions including the soil moisture, 
temperature and light penetration through the crop 
canopy and make the field environment less appropriate 
for some insect species (pest) and favourable for other 
insect species (predators) (Lopes et al., 2016).
The increased yield under intercropping designs 
suggest that higher yields are positively correlated 
with an increase in predator populations with higher 
predation rate leading to reduced wheat aphid 
incidences in intercropped wheat sowing as compared 
to wheat only treatment (Lopes et al., 2016). It is 
concluded that management and technical issues 
regarding intercropping systems must be taken into 
account to select viable intercrop combinations, 
because competition for resources can alter the desired 
targets. Such studies should be carried out to refine the 
varietal and crop selection for better intercrop systems 
in future to manage wheat aphid populations in wheat 
crop (Liu et al., 2017).
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