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ABSTRACT 
A study was conducted in two successive seasons during 2020 and 2021 at Adaptive Research Farm Rahim Yar Khan. The objective was to 
control the wheat aphid and armyworm through natural enemies. Aphids are major pests of wheat crop in Pakistan. The dominant aphid 
species i.e. Schizaphis graminum, Rhopalosiphum padi, R. maidis and Sitobion avenae. Various species of natural enemies, mainly Coccinella 
septumpunctata, C. undecimpunctata, Menochilus sexmaculata, Chrysoperla carnea, Syrphidae and parasitoid mummies were inconsistently 
observed in agro-ecological zones of wheat. It is concluded that the population of aphid was controlled much by the lady bird beetles (grub 
& adults), syrphid fly and yellow jackets (hornets), while armyworm was controlled much by the yellow jackets (hornets), chrysoperla and 
lady bird beetles during both years. 
 
Introduction 
Wheat (Triticum aestivum L.) is the primary food source and use as a staple food contains 13% protein providing 20% world food cal-
ories. Wheat is used as a food for nearly 40% of the world’s population (Ahmad & Shaikh  2003).The wheat crop is grown on 23% 
global cultivated land having utmost importance in international trade for worldwide market (Husti, (2006). During 2017-18 the total 
yield of wheat grown in Pakistan was 26.7 million metric tons, and their consumption was 25.3 million tons (Palmer). Wheat produc-
tion has been severely affected by so many factors such as improper seedbeds, low quality seeds and fertilizers, water shortage and 
most importantly lack of IPM techniques to manage insect pests (El-Gizawy 2009 and Khattak et al., 2007). 
Aphids attack is one of the most crucial factors for wheat disease and low yield. Aphid is an economically significant insect pest da-
maging a broad variety of crops, fruits, and vegetable plants (Aheer et al., 2008). The bird cherry oat aphid, Rhopalosiphum padi 
(Linnaeus) and grain aphid, Sitobion avenae (Fabricius) are deleterious insect pests of wheat crops in Pakistan (Khan et al., 2006 and 
Khan and Ullah 2005). Wheat insect pests and their predators and parasitoids are evident in many wheat fields in central Pakistan. 
Insect pests can cause enormous damage in the two important growth stages (heading and flowering phases) (Freier et al. 2007). 
Wheat yield is dangerously affected by wheat insects. Wheat aphids are considered one of most destructive insects in wheat (Carter 
1987; Steffey and Grey 2012). Rhopalosiphum padi(L.), Metopolophium dirhodum (Wlk.) and Sitobion avenae (Fab.) are the aphid 
species (Dixon 1987; French et al. 2001; Wetzel 2004; Poehling et al. 2007). R. padi and S. avenae are polyphagous sucking insects 
having worldwide distribution (TaheRi et al., 2010) and cause 15% reduction in the yield of the wheat crop at flowering stage only 
(Oerke, 2006). These two wheat aphids usually coexist in the wheat crops and cause damage through direct feeding on the sap from 
shoots and leave, causing distortion, curling, and chlorosis of leaves growth (Khaliq 2003 and Redfearn & Pimm 1988). Wheat crops 
sown in the late season may have high chances of aphids outbreak if the weather remains cool till the end of March (Bhambhro, 
2002). The seasonal fluctuation in their dynamics is determined through the population growth rate and duration at which the popu-
lation can grow. Aphid growth rate mainly disturbed by the host plant quality, predators, parasitoids and environmental factors (Stark 
& Banks 2003). Diverse factors were encouraged in search for determining the cyclic dynamic of aphids including long-term trends in 
agriculture practices (Brault et al., 2007) weather alterations (Biondi, et al.,2013) natural enemy profusion, and intra-specific compe-
tition (Fogel et al., 2013). Most biological control agents, including predators, parasitoids and spiders are naturally occurring agents, 
which provide excellent regulation of many pests (Sigsgaard 2002; Schmidt et al. 2004). Natural enemies either predators (lady 
beetles, lacewings, syrphids, 1524 N. El-Wakeil and C. Volkmar (2006) dance flies and spiders) or parasitoids (parasitic wasps). Parasi-
toid wasps were the lowest natural enemy species affected by insecticides; Syrphid flies revealed a moderate decline after spraying 
as well Coccinellids were affected moderately by insecticides as confirmed by Swaran (1999) and Meena et al. (2002). Temperature 
plays an important role in the effectiveness of parasites because parasites develop much more slowly below 65 degrees F and adults 

GSJ: Volume 10, Issue 9, September 2022 
ISSN 2320-9186 738

GSJ© 2022 
www.globalscientificjournal.com



are not active below 56 degrees F. Greenbugs remain active at cool temperatures and continue to reproduce until the temperature 
drops to 40 degrees F. As a result, aphids infestation can increase unchecked by parasites during cool weather. Parasite activity in the 
field can be monitored by looking for aphids mummies on wheat leaves. Weather conditions will largely determine how quickly para-
sites can prevent aphids outbreak. Remember that aphids that appear healthy may actually have parasites developing within, as the 
mummy stage does not develop until 8 to 10 days after parasitism. As a general rule, aphids infestation declines rapidly once 20 per-
cent of the aphids are mummies, because at this point most of the living greenbugs are already parasitized though they have not yet 
entered the mummy stage. The infestation of cereal aphids can be reduced by applying various biological, cultural and chemical con-
trol strategies (Desneux, et al.,2007). A hornet is simply a large wasp. Generally, wasps of the class or genus known as Vespa are con-
sidered hornets. Interestingly, there are no true hornets (Vespa) native to North America. The European hornet (Vespa crabro) is well 
established in much of the eastern half of the United States. The AGH is the world's largest species of hornet (Ono et al. 2003), native 
to temperate and tropical low mountains and forests of eastern Asia (Matsuura 1991). The most common social wasp in the United 
States is the yellow jacket. The four most common yellow jacket species are the western yellow jacket (Paravespula pensylvanica), 
the common yellow jacket (Paravespula vulgaris), the aerial yellow jacket (Dolichovespula arenaria), and the German yellow jacket 
(Paravespula germanica) (Berry and Mooney 1998; Landolt and Antonelli 2003). It appears the hornet is well adapted to conditions 
in the Pacific Northwest. Hornets are part of a large order of insects known as Hymenoptera that include bees, wasps, ants, and saw-
flies. Worldwide, there are more than 115,000 species belonging to the order Hymenoptera (Hunt and Toth 2017). Most of this group 
of insects are beneficial for pollination and pest control. There are two types of hornets, solitary and social (Lee et al. 2016). Solitary 
hornets hunt various insects and spiders. Their 'stinger' is primarily used to paralyze their prey. They often lay an egg on the immobi-
lized victim, and when the egg hatches, the larvae consume the still-living host. Solitary wasps generally do not sting humans and 
usually are not aggressive unless provoked.  
 
Materials and Methods 
Study area 
The study was conducted at Adaptive Research Farm Rahim Yar Khan farm without use of pesticides during two consecutive wheat growing 
seasons in 2020 and 2021. The agro-ecological zone, i.e., cotton zone is established on the basis of average annual rainfall i.e. 156 mm, re-
spectively. The experimental plot of one acre was selected during the both years. All agronomic practices were done according to local rec-
ommendations. The aphid population and their natural enemies were observed from the 1st week of February to last week of March. Also 
observed armyworm population if appear during the both years of study. 
 
Sampling 
Weekly visual observations of aphids and their natural enemies were started from 1st February to end of March during both the seasons. 
Ten sampling points were selected in each replication in zigzag fashion on each observation day. On each sampling point, three consecutive 
tillers of a wheat plant were randomly selected and visually observed for counting species of aphids (Schizaphis graminum, Rhopalosiphum 
padi, Rhopalosiphum maidis and Sitobion avenae) and their natural enemies (Coccinella septumpunctata, C. undecimpunctata, Menochilus 
sexmaculata, Chrysoperla carnea, syrphidae and parasitoid mummies). Only the visually identifiable mummies e.g. having change in colour 
and swollen were counted, while already hatched mummies were excluded from the counts. In the case of heavy infestation of aphids, til-
lers were clipped and put in paper bags, which were then preserved in ice chest boxes for later counting in the laboratory (Klueken, et 
al.,2008). The armyworm population was also observed if appear. The table of predators and parasitoids are shown as below. 
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Results and Discussion 
The aphid population was observed more in numbers during 2020 as compared with year 2021. The population of aphid was observed start-
ing from 15th February to end of March during both years. As the temperature rises the population of aphid becomes less. More number of 
aphids observed during the 1st and 2nd week of March. Armyworm was observed during both years but not in much numbers and that was 
controlled by hornets which parasitoids the larvae in great numbers and controlled its population. The number of aphids and armyworms 
was controlled by natural enemies during both years. Usually natural enemy populations don't appear in significant numbers until aphids 
begin to be numerous. Many predators also feed on aphids. The most well-known are lady beetle adults and larvae, parasitic wasps, lacew-
ing larvae, and syrphid fly larvae. The list of natural enemies which observed during both years are listed below. 
1. Lady Beetles  
Several species of lady beetles can be found in wheat, including the convergent lady beetle (Hippodamia convergens), the seven-spotted 
lady beetle or C-7 (Coccinella septempunctata) and the much smaller species Scymnus loewii. 
Lady beetles provide some control of aphids in small grains every season. No one lady beetle species can completely reduce an aphid popu-
lation. The most significant action a farmer can take to help lady beetles control aphids is conservation. Lady beetle population consists of 
egg or pupal stages rather than young larvae. Convergent lady beetles alone or in combination with parasitic wasps often suppress green 
bug and bird cherry-oat aphids in wheat.  The number of lady beetles that develop in a field depends on environmental conditions and the 
size of the aphid population. Lady beetles have the greatest effect on green bugs before temperatures become extremely cold and when 
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temperatures warm up. The C-7 lady beetle is larger than the convergent and is bright red with seven black spots.  Adult females live for 
about 4 to 6 weeks and produce about 1,000 eggs. C-7 larvae feed for about 2 weeks, consuming about 20 green bugs per day. Scymnus is a 
small, dull brown beetle with a V-shaped black area down the centers of the wing covers. Larvae are covered with long, waxy filaments and 
feed on aphids and mites. Heavy, rapidly increasing greenbug infestations can cause excessive damage; however, lady beetles and parasitic 
wasps, under favorable weather conditions, can reduce greenbug populations to below treatment levels. Convergent lady beetle with six 
small black dots on the wing covers. The black plate (pronotum) just behind the head has two diagonal white lines which appear to con-
verge. The bright yellow eggs are laid in groups on leaves. Larvae are alligator-shaped and black with rows of orange spots. Convergent lady 
beetle adults and larvae feed primarily on aphids but also eat other insect eggs and larvae. Under laboratory conditions, convergent lady 
beetle larvae consume about 20 greenbugs per day. 

 
Fig.1 seven spotted lady bird beetle 

2. Syrphid flies 
Adult flies can be found hovering around flowers, feeding on nectar and pollen. They are often attracted to honeydew covered leaves cha-
racteristic of infestations of sucking insects such as aphids. 
Ischiodon scutellaris (Fabricius) and Episyrphus balteatus (DeGeer), are among the most common aphidophagous species in wheat growing 
areas of Pakistan. The shortest egg and pupal durations were observed at 33 °C, followed by 27 and 23 °C. Females of both species had 
longer life span (20.4 and 22.4 days) compared to the respective males (17.2 and 16.2 days). The pupal stage for I. scutellaris was significant-
ly shorter than for E. balteatus at different temperatures; but statistically insignificant differences were found for any other life stage. The 
larvae of I. scutellaris consumed significantly more aphids than E. balteatus during their larval life span, and this difference was significant 
during the 1st and 3rd instars. However, the average daily prey intake of both species was found similar until the 10th day after hatching, 
and thereafter, I. scutellaris consumed significantly higher numbers of aphids/day. Aphidophagous flies belonging to family Syrphidae are 
efficient predators of wheat aphids (Gilbert, 2005) 
3. Yellow Jackets 
Yellow jackets are beneficial around home gardens and commercial crops because they feed on caterpillars and harmful flies. The yellow 
jacket worker is about ½ inch in length with alternating yellow and black bands on the abdomen. Yellow jackets are social insects that have a 
division of labor between workers and sexually developed queens (both females) and males. The queen builds a small paper nest and lays 
several eggs that hatch and mature to adult workers. The workers assume all tasks of nest expansion including foraging for food, defending 
the colony entrance, and feeding the queen and larvae. The colony rapidly increases in size and may reach several hundred workers. Yellow 
jacket adults feed on foods rich in sugars and carbohydrates such as plant nectar and fruit. They also search for foods high in protein such as 
insects and fish. These are chewed and conditioned in preparation for larval consumption. The larvae secrete a sugary substance that is 
eaten by the adults. This exchange of food between the adults and larvae is known as trophallaxis.  Among the most important natural 
enemies are various species of parasitic wasps that lay their eggs inside aphids. The skin of the parasitized aphid turns crusty and golden 
brown, a form called a mummy. The generation time of most parasites is quite short when the weather is warm, so once you begin to see 
mummies on your plants, the aphid population is likely to be reduced substantially within a week or two. 

 
Fig.2 yellow wasp making hole in field 
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Fig.3 yellow wasp grab armyworm inside the hole to parasitized 

4. Lacewings 
Green lacewings are found in many crops, including wheat. Lacewings are used in the biological control of greenbugs. The larval stages of all 
lacewings are predators which feed primarily on aphids but also on insect eggs and small caterpillars. The adults of some lacewing species, 
such as Chrysoperla carnea, feed only on honeydew or pollen. Lacewing larvae are not common in wheat but compliment other predators. 
Adult green lacewings are delicate, slender insects 1/2 to 3/4 inch long with large wings held roof-like over their bodies. The green wings 
have a fine, net-like pattern of veins. Their eyes are a bright gold color. Larvae are alligator-shaped, grayish-brown and have long sickle-
shaped mandibles protruding from their heads. Newly hatched larvae are very small (less than 1/8 inch long), while mature larvae are ¼ to 
3/8 inch long. Eggs are laid singly on top of a fine thread attached to leaves or stems and are easily seen and recognized. Lacewing larvae 
feed primarily on aphids in wheat but also attack small caterpillars, insect eggs and mites. They are most common in wheat in the spring. 
Although the adults of some species are predators, adult feed only on honeydew, nectar and pollen. Eggs hatch in 3 to 6 days. Larvae are 
voracious predators and will eat other lacewing eggs and larvae. Larvae feed for about 2 weeks and then spin a spherical white cocoons of 
tough silk. The larvae pupates inside the cocoon and the adult lacewing emerges in about 10 days. Upon emergence, adult lacewings make 
long dispersal flights regardless of the presence of food. Lacewings fly at night and may travel several miles. Females must feed on nectar, 
pollen or aphid honeydew to produce eggs. Females lay their first eggs 4 to 6 days after emergence. Adults live several weeks, during which 
they lay 200 or more eggs. 

 
Armyworms 
The true armyworm and the fall armyworm are parasitized by several species of wasps and flies. However, these natural enemies are appar-
ently less effective during cool, rainy weather, and armyworm moths can fly long distances and escape them. A parasitic wasp which com-
monly parasitizes the fall armyworm is Chelonus. The female deposits her eggs inside the armyworm egg. Upon hatching, the parasite larva 
consumes the armyworm. The parasite then spins a tough, white cocoon in which it develops to the adult stage. Groups of 10 or more of 
these white cocoons can be seen where an armyworm was consumed by these parasite. 
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