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ABSTRACT

Coccinellids beetles have significant importance as biological control tools because of its potential to
consume many soft body insects especially the aphid on which both its larvae and adult feed vigorously.
The studies carried out in the Bioassay Laboratory, Plant Pathology Research Institute, Faisalabad to
determine the predatory efficiency of two ladybird beetles, Coccinella septempunctata (seven spotted
beetle) and Propylea quttuordecimpunctata (fourteen spotted beetle) against Rhopalosiphum padi (bird
cherry-oat aphid) at room temperature of 22° C to 25°C. The results recorded indicated that a single larva
of Coccinella septempunctata consumed significantly more aphids (56) per day as compared to single
larva of Propylea quttuordecimpunctata (32.25) per day. Similarly, the adult of Coccinella
septempunctata was found to be most efficient than the adult of Propylea quttuordecimpunctata by
consuming 54.57 and 34.37 aphids per day respectively. Therefore, concluded that both larva and adult of
Coccinella septempunctata have higher rate of predation than Propylea quttuordecimpunctata. Moreover,
it also observed that the incubation period was 4 days in both the species while the total life cycle from
egg to adult lasted for 28 days in Coccinella septempunctata and26 days in Propylea
quttuordecimpunctata.
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INTRODUCTION

Wheat (Triticum aestivum L.) is a major crop
with the largest area under cultivation in
Pakistan and plays a significant role in the
economic stability of the country [1, 2]. Due
to higher nutrition content, wheat (Triticum
aestivum L.) a high-calorie food has an
important role to ensure food security in
current climate change patterns worldwide
[3].

The number of insect pests attack on wheat
crop, among them serious damage is caused
by aphids. Aphids cause yield loses either
directly (35-40%) by feeding or indirectly
(20-80%) by transmitting viral and fungal
diseases in winter cereals (Barely yellow
dwarf virus-BYDV and Cereal yellow dwarf
virus-CYDV) [4-8].

Aphids are minute insects that damage
horticultural, crop, fruits and ornamental
plants and due to their capacity to proliferate
tremendously called plant lice [9, 10]. They
secreted honeydews facilitate the growth of
sooty mold which ultimately hinders the
photosynthesis process of attacked plants
[11]. [12] Observed that aphids remove
nutrients and plant sap, causing to withering
and death of plant.

The population of aphid has been increasing
for the last few years and is attaining the

status of an alarming pest in Pakistan. Aphids

attack wheat, barley, oat, other cereal crops
also on fruits and vegetables. Fourteen spices
of aphids have been recorded attacking wheat
crop. The common and economically
important species of aphids on wheat plants
in Pakistan are Schizaphis graminum,
Rhopalosiphum padi, Rhopalosiphum maidis
and Sitobion avenae [13]. Among them,
Rhopalosiphum padi is becoming common
and frequent, even abundant throughout all
development stages of wheat plants [6, 8].
The intensity of damage of R. padi depend on
various factors such as development stages of
plants and number of aphids per unit of time
[14] where the initial stages of wheat plants
are more susceptible of aphids injury [15,
16]. Like other sucking insects pest, both
nymphs and adults suck the sap from plants,
particularly from their ears, and thus lower
the plant vigor.

During spring season (February-March),
when aphids population increase, at the same
time bio-control agents like coccinellids also
increase as a natural check on this pest [17].
Nevertheless, the effectiveness of
coccinellids as aphid predators can be
improve by the selection of coccinellids races
that are not so restricted by the climatic
conditions, as the aphids are already present.

On the other hand, varieties of plant
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characteristics that would permit more
efficient aphid capture by the coccinellids
could be selected [18, 19].

Seven-spotted ladybird beetle (Coccinella
septempunctata Linn) feed primarily on
aphids, also preys on both adult and
immature soft-bodied crop pests [20, 19].
The ladybird beetle has a high reproductive
potential and long ovi position period. The
successful natural enemies are those who
have high reproduction rate and the good
searching ability for its host, adaptability in
different environmental conditions and
synchronization with its host [21]. Coccinella
reproduce so rapidly when the prey species
are increasing in number and become
sluggish when the prey population is also
declining [22]. The other important hosts of
coccinellids include whiteflies, mealybugs
and rice brown plant hopper.

Biological control agents being important
components of IPM are receiving serious
attention of Entomologists as well as
policymakers these days. Biological control
is one of the most effective means of
achieving insect control [23, 24]. The
biological  control  with  coccinellids
contributed greatly and suppressed the pest
below economic damage [25]. To protect the

plants and environment, biological control of

aphids is a good replacement of high toxic

insecticides, is a common practice for its
control [26].

Keeping in view the importance of biological
control, the predator efficiency of two
species of ladybird beetles, Coccinella
septempunctata and Proylea
quattuordecimpunctata against wheat aphid
was determined in the laboratory.
MATERIAL AND METHODOLOGY

The study conducted in the Bioassay
laboratory of Plant Pathology Research
Institute, Faisalabad, Pakistan. For this
research, the adults and larvae of Coccinella
septempunctata and Proylea
collected  from

quattuordecimpunctata

Bioassay laboratory of Entomological

Research  Institute, Ayub  Agriculture
Research Institute Faisalabad, Pakistan.

The adult and larvae kept singly in a small
plastic cup with a lid so that the adult and
larvae may not escape. Wheat panicles with a
counted number of aphids provided to them
as food daily to raise a uniform culture of
both the species and to run a blank
experiment to observe the predatory
potential. After the formation of the adult
stage, five pairs of adults of each species kept
in the separate petri-dish, filter paper at the
bottom for oviposition and placed in the
laboratory at room temperature ranged from

22° C to 25° C.
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The Wheat panicles with aphid on them
provided as food. The eggs laid by the female
of each species collected and placed in other
separate dishes. To determine the predatory
efficiency of larva of seven-spotted ladybird
beetle, C. septempunctata and fourteen-
spotted ladybird beetle, P.
quattuordecimpunctata, the newly hatched
larva of both the species placed singly in
small plastic cups covered with lid. The
experiment conducted according to RCD
with four replications. A counted number of
aphids on wheat panicles offered to them
daily and substituted each day with new
panicles having more number of aphids than
the previous day. The unconsumed/alive
aphids counted from old panicles. This
practice continued up to the pupal formation
stage. Afterward, the adults so emerged from
pupae also provided with a counted number
of aphids on wheat panicles daily and
substituted each day with new panicles
having more number of aphids than the
previous day. The alive/unconsumed aphids
counted from the old panicles to observe the
predatory potential of adults of both species.
During the experimentation, the duration of
egg hatching, each larval instar, total larval
period and duration of adult of C
septempunctata and P.

quattuordecimpunctata also recorded. To

check the significance of treatments data
processed statistically. SPSS used to analysis.
Independent sample #-test used and LSD
calculated.

RESULTS AND DISCUSSION

After data analysis, results revealed that a
single larva and adult of C. septempunctata
has a significantly higher rate of predation
[27], consuming S56and 54.57 mean bird
cherry-oat aphids per day as compared to
single larva and adult of P
quattuordecimpunctata  consuming lower
aphids 32.25 and 34.37 per day respectively
Figure 1.

We also observed the larval and adult life
duration of both species. Mean larval
duration of C. septempunctata and P.
quattuordecimpunctata are same i.e. 12 days.
Mean adult duration of C. septempunctata is
6 days while P. quattuordecimpunctata is 5
days Figure 2.

The consumption of aphid increased with an
increase in larval instars of both the species
and reached maximum in 4™ instar. These
results are in conformity with previous a
study [28] but they wused Coccinella
transfersalis against Aphis cracivora.
Similarly, [29] it is also reported that the total
number of bean aphids consumed by each

larva of Micraspis discolor during its total

larval development period were 38-58 aphids
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with an average of 48.68 + 2.04 aphids
during their entire larval period. The adult of
C. septempunctata consumed significantly
more number of aphids (54.48) per day than
the adult of P. quattuordecimpunctata,
consumed only 34.51 aphids per day. The
feeding efficacy of C. septempunctata is
more (16.2) as compared to P.
quatuordecimpunctata, (9.00) after 16 hours
[30].

The maximum mean consumption by adult
C.septempunctata was observed against
green aphid 408.33, whereas 55.22, 102.66,
172.00 and 315.00 aphids were consumed by

1%, 2™, 3™ and 4™ larval instars as compared

C. septempunctata
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to black and yellow aphids [31]. Moreover,
incubation period and development duration
of all stages of C. septempunctata and P.
quattuordecimpunctata [32] also present in
Figure 3.

The incubation period in C. septempunctata
Linn was 4.3 + 0.81 days and mean duration
of 1%, 2™, 3 4™ Jarval instars and pupal
period were 2.00, 2.00, 3.00, 5.00 6.00 days
respectively [33]. The pupal stage might last
from 3-12 days depending upon the
availability of food and temperature, while
the present studies also showed that the pupal
period was 6 & 4 days in both the species

[34].
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Figure 1: Larval and adult predation rate of C. septempunctata and P. quattuordecimpunctata against Rhopalosiphum padi.
Data are presented means = SE based on four independent experiments (*P< 0.005, **P < (0.001, Independent sample 7-

test)
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Figure 2: Mean duration (days) of larvae and adults of C. septempunctata and P. quattuordecimpunctata. Data are
presented means + SE based on four independent experiments (*P< 0.005, **P < 0.001, Independent sample 7-test)
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Figure 3: Duration of different stages of C. septempunctata and P. quattuordecimpunctata at 22-25°C temperature. Data
are presented means = SE based on four independent experiments (*P< 0.005, **P < 0.001, Independent sample #test)
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CONCLUSION

It concluded from this study that seven-
spotted  ladybird  beetle Coccinella
septempunctata has higher rate of aphid
predation than fourteen-spotted Propylea
quttuordecimpunctata. In other words, we
can manage the aphids in wheat crops by
using C. septempunctata who feed
tremendously. Its life duration is longer than
other lady beetles, so can manage the pest for
long time without applying any other control
strategy.

REFRENCES

[1] Abid S, Trends and variability of
wheat crop in Pakistan, Journal of
Agriculture & Rural Development,
8(2), 2018, 153-159.

[2] Anwar J, Ali MA, Hussain M, Sabir
W, Khan MA (2009) Assessment of
yield criteria in bread wheat through
correlation and path analysis. J.
Anim. plant Sci., 19: 185-188.

[3] Aheer GM, Ali A, Ahmad M (2008)
Abiotic factors effect on population
fluctuation of alate aphids on wheat.
J.Agric . Res., 46: 367-371.

[4] Gassen DN (1984) Insetosassociados
a cultura do trigo no Brasil. Passo
Fundo, EMBRAPA - CNPT, 39p.

(Circular Técnica, 3).

[S] Salvadori JR (2000) Pragas de trigo
no Brasil, p. 155-167. In: Guedes JC,
da Costa ID, Castiglioni E (eds)
Bases e técnicas do manejo de
insetos. Ed Pallotti, Santa Maria, 248.

[6] Salvadori JR, Tonet GEL (2001)
Manejointegrado dos pulgdes de
trigo. Passo Fundo, EMBRAPA -
CNPT, 52p. (Documentos, 34).

[7] Aslam M, Razaq M, Akhter W,
Faheem M, Ahmad F(2005) Effect of
sowing date of wheat on aphid
(Schizaphis  gramium RONDANI)
population. Pak Entomol. 27: 79-82.

[8] Parizoto G, Rebonatto A, Schons J,
Lau D (2013) Barley yellow dwarf
virus-PAV ~ in  Brazil:  seasonal
fluctuation and biological
characteristics. Trop. Plant Pathol.
38:11-19.

[9] Jones FGW, Jones MG (1984) Pest of
field crops. Edward Arnold, London.

[10] Chakrabarti, S. (2018). Aphids.
Pests and Their Management, 871—
908. doi:10.1007/978-981-10-8687-
8 24.

[11] Zia A, Hassan SA, Shehzad A, Naz
F(2010) Diversity of Aphidoidea in
Rawalpindi  Division  (Punjab)
Pakistan, with a list of host plant
studied. Halteres, 1: 40-46.

IJBPAS, March, 2021, 10(3)

967



Naseer S et al

Research Article

[12]

[13]

[14]

[15]

[16]

[17]

Gilbert L 1. 2012. Insect
Endocrinology.Elsevier/Academic
Press, Waltham, MA, London.
Faheem M, Saeed S, Sajjad A,
Wang S, Ali A (2019) Spatio-
temporal  variations in  wheat
aphidpopulations and their natural
in four

enemies agroecological

zones of Pakistan. PLoS ONE 14(9):
e0222635.
https://doi.org/10.1371/journal.pone.
0222635

Kieckhefer RW, Kantack BH (1988)
Yield losses in winter grains caused
by cereal aphids (Homoptera:
Aphidade) in South Dakota. J.
Econ.Entomol. 81:317-321.

Voss TS, Kieckhefer RW, Fuller BW,
Mcleod MJ, Beck DA (1997) Yield
losses in maturing spring wheat caused
by cereal APHIDS (Homoptera:
Aphididae) under laboratory conditions.
J. Econ.Entomol. 90:1346-1350.
Gomes MFR, Salvadori JR, Schons J
(2008) Danos de Rhopalosiphum padi
(L.) (Hemiptera: Aphididae) no
trigoemfuncdo da
densidade de infestagdo.
Entomol. 37:577-581.

Khan AA, Khan AM, Tahir HM, Afzal

M, Khalig A (2011) Effect of wheat

duracdo e da

Neotrop.

cultivars on aphids and their predator

[18]

[19]

[20]

[21]

[22]

[23]

[24]

populations. Afr. J. Biotechnol. 10:
18399-18402.

Frazer BD, Megregor RR (1988) The
temperature dependent survival and
hatching rate of eggs of seven species
of coccinellidae. Canad.Entomol., 124:
305-312.

Cabral, S., Soares, A. O., & Garcia, P.
(2009).

undecimpunctata L.

Predation by Coccinella
(Coleoptera:
Coccinellidae) on  Myzuspersicae
Sulzer (Homoptera: Aphididae): Effect
of prey density. Biological Control,
50(1), 25-29.
doi:10.1016/j.biocontrol.2009.01.020
Nunez-perez E, Tizado-Morales
EJ Nieto Nafria JM (1992) Coccinellid
(Coleoptera: Coccinellidae) predators
of aphid on cultivated plants in Leon.
Bol. De Senidad Vegetaeplagas 18:765-
775.
Buchanan GA(1996) Beneficial insects
in the home yard and garden. Geogria
Ext. Pub.Bull.,1140:1-5
Kenneth I, Hagen H(1970) Predatory
efficacy of the coccinellids against the
aphids. J. Appl. Entomol., 12: 34-41.
Pedigo LP (2004) Entomology and pest
management. Prentice-Hall of India
Pvt.Ltd.New Delhi-1100.
Kundoo AK, Akhtar AK,inellids as
biological control agents of soft bodied

insects: A review, Journal  of

IJBPAS, March, 2021, 10(3)

968



Naseer S et al

Research Article

[25]

[26]

[27]

[28]

[29]

[30]

Entomology Zolology Studies,
2017, 1362-1373.
Hoy MA, Nguyen R (2000) Classical

5(1),

biological control of brown citrus
aphid: Release of Lipolexis scutellaris.
Cit.2" .81: 24-26.

Bellows TS(2001) Restoring population
balance natural
introduction. Bio.Coutr., 21:199-205.
Farooq M, Shakeel M, Iftikhar
A, Shahid MA, Zhu X, Two-Sex Life

Tables of the Lady Beetle (Coleoptera:

through enemy

Coccinellidae) Feeding on Different
Aphid Species, Journal of Economic
Entomology, 111(1), 2018, 575-585.
Debaraj Y, Singh TK(1989) Predatory
efficacy of the larva, Coccinella
tranverslis F,
Aphiodal. 3(1-2): 154-165.

Chowdhury SP, Ahad MA, Amin MR,

Rasel NA (2008) Bean aphid predation

on the bean aphid,

efficiency of ladybird beetle Micraspis
discolor F. (Coleoptera: Coccinellidae).
J.Soil. Nature. 2(3): 40-45.

Sarmad SA, Afzal M, Raza ABM,
Khalil MS, Khalil H, Aqueel MA,
Mansoor MM(2015) Feeding efficacy

of Coccinella septempunctata and

[31]

[32]

[33]

[34]

Propylea quattuordecimpunctata
against Macrosiphum rosae. Sci. Agri.,
12(2): 105-108.

Ali A, Memon SA, Mastoi AH, Narejo
MUN, Azizullah, Afzal M, Ahmad
S(2017) Biology and feeding potential
of lady bird beetle (Coccinella

septempunctata)  against  different
species of aphids. Sci. Int. (Lahore),
29(6): 1261-1263.

Aziz  Ullah,Rajput AA,

AH,Memon SA, Biology and feeding

Mastoi

potential of ladybird beetle (Coccinella

septempunctata)  against  different
species of
International, 29(1), 2017, 1261-1263.

Muzammil S, Hamad M, Nadeem
S(2008)

septempunctata

aphids, Science

Biology of  Cocinella

Linn. (Coleoptera:
Coccinellidae) and its predatory

potential on cotton aphid, Aphis
gossypii Glover (Hemiptera Aphididae).
Pak.J.Zool., 40(4): 239-242.

Debaraj Y, Singh TK(1990) Biology of
an aphidophagous coccinella predator,
Coccinella tranversalis. J.bio.Cont.4:

93-95.

IJBPAS, March, 2021, 10(3)

969



