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ABSTRACT: Survey on the pest incidence of pomegranate aphid (Aphis punicae) and natural enemies associated with it was conducted during
2016 at four locations each in district Srinagar and Baramulla. The studies revealed that that the highest mean population of aphids/shoot
(33.99) was recorded in Srinagar, whereas, in Baramulla lower population of aphids/shoot (24.10) was recorded in comparison to Srinagar.
Data further revealed that among different locations of Srinagar, highest average number of aphids/shoot (40.30) was observed at CITH
and minimum (27.54) in Botakadal. Similarly, in district Baramulla highest mean number of aphids/shoot (27.63) was recorded at Sopore,
whereas the lowest mean population (21.11/shoot) was observed at Dangerpora. The pest started its activity in [ week of April and reached
to its peak in the 2" week of May in both the districts. Thereafter, the population of aphids declined gradually. The studies on natural enemies
revealed that six coccinellid predators, viz., Coccinella septempunctata, Harmonia eucharis, Cheilomenes sexmaculata, Adalia tetraspilota,
Hippodamia variegate and Calvia punctata and two syrphids viz, Sphaerophoria bengalensis and Episyrphus balteatus were found associated
with pomegranate aphids. Among the natural enemies C. septempunctata was found to be the most dominant in both the districts. Overall, the
abundance of natural enemies associated with pomegranate aphids in Baramulla was comparatively lesser than Srinagar.

KEY WORDS: Aphis punicae, incidence, natural enemies, pomegranate

(Article chronicle: Received: 03-05-2018; Revised: 02-03-2019; Accepted: 23-04-2019)

INTRODUCTION infesting the pomegranate, the aphid, Aphis punicae
Passerine (Homoptera: Aphididae) is an economically
important pest (Birader, 2001). Though it was considered
as minor pest, in recent years, it has assumed a serious
form (Balikai et al., 2009). Both nymphs and adults of
A. punicae colonize on tender shoots, flower buds and suck
sap from plant tissues. They pierce through plant tissues
and puncture vascular bundles with stylets to suck the sap
(El-Kady et al., 1980) which results in stunted growth and
drying of tender parts. Aphids also excrete copious amount
of honey dew which attracts sooty mould and ants’ thereby
hindering photosynthetic activity. As a result the entire tree is
devalitized and in case of severe infestation, fruiting capacity
of tree is adversely affected.

Pomegranate (Punica granatam L.) is a non-climacteric
fruit relished for its delicacy and nutritive value. It belongs
to genus Punica and family Punicaceae. Pomegranate is one
of the oldest known cultivated plants (Lye, 2008), known to
be native to Central Asia (Holland ef al., 2009). In India, it is
regarded as a “vital cash crop” grown in an area of 216,000
ha with a production of 26, 13,000 MT (Anonymous, 2016).

Pomegranate fruits have been traditionally known to be
beneficial to human health as confirmed by recent scientific
findings (Lansky et al., 2005; Haidari et al., 2009) who
reported that pomegranate is a good source of antioxidants,
vitamins, zinc, etc.

The aphid prevailing on pomegranate and its extent
of damage in Kashmir valley has not been explored so far.
To evolve an effective management strategy, knowledge
of seasonal incidence is a pre-requisite. Keeping these
considerations in view and looking at the economic

Cultivation of high yielding varieties of pomegranate
with intensive care and management in recent past under
irrigated condition with early stage exploitation of plant
has lead to certain severe pest problem. Of several pests
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importance of the pest, this type of study was carried out.

MATERIALS AND METHODS

In order to achieve the objectives of research problem
entitled, "Seasonal Incidence and Management of Pomegranate
Aphid in Kashmir” studies were carried out at different field
locations in two districts, viz., Baramullah, Srinagar and
ICAR-Central Institute of Temperate Horticulture (CITH),
Srinagar during 2016. The investigation of the present study
includes survey for incidence and natural enemies and
management of pomegranate aphid.

For recording the seasonal incidence of pomegranate
aphid, field surveys were conducted at weekly interval from
April to October in major pomegranate growing localities
of district Srinagar (Shalimar, ICAR-CITH, Rajbagh and
Botakadal) and Baramullah (Wadura, Sopore, Nathipore and
Dangerpora). During each visit, ten pomegranate trees were
examined randomly from each location for the infestation of
aphid. Incidence was recorded by counting the number of
aphids per five randomly selected terminals (each of 3.5 cm
shoot length) in each plant.

The natural enemy complex was recorded by carrying
out regular field survey was also carried out at weekly
intervals in the same locations and plants for which incidence
was recorded. For this purpose the aphids collected from two
districts viz., Srinagar and Baramullah were preserved in 70
per cent ethyl alcohol. Also natural enemies were properly
processed and both the specimen’s were identified from
the experts at SKUAST-K, Shalimar, Srinagar and NBAIR,
Bengaluru.

The observations recorded were i) incidence of aphids:
average number of aphids/3.5 shoots length and ii) natural
enemies associated with the aphid.

RESULTS AND DISCUSSION

The survey for recording the seasonal incidence of
pomegranate aphid and its natural enemies was conducted
in district Srinagar and Baramulla from April to October
during 2016. The data (Table 1 and Table 2) revealed that
the pomegranate aphid, by and large is prevalent, with
varied incidence from location to location. Earlier reports
(Bhagat, 1986; Karuppuchamy et al., 1998; Biradar, 2001;
Amal Al-Barty, 2011) noted that pomegranate trees were
found to be greatly damaged by Aphis punicae in different
parts of world. During the present study it was found that
incidence of pomegranate aphid was observed from April
to August with its peak in the 2" week of May whereas no
population could be recorded in the month of September and
October. This finding is more or less in conformity with the
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report of Bhagat (1986) who reported that this pest started
its activity in the month of April and further reported that
it was widely prevalent during late April. However, Biradar
(2001) reported the occurrence of A. punicae throughout
the year with more abundance in winter. Mohammed and
Abdullah (1989) observed that infestation of 4. punicae on
pomegranate begin in the first week of March and reached
peak in the fourth week of April and the first week of May
subsequently disappearing in the third week of May. In the
present study, it was observed that the infestation by aphids
was the maximum in the early growing period. This finding
can be attributed to the fact that in the early growing season
there is availability of new foliage coupled with favourable
weather parameters like congenial temperatures which is
supported by many workers. In April and May, temperature
is relatively less as compared to other months. According to
Bayhan et al., (2005), the optimal temperature for A. punicae
growth, development, and reproduction was 22.5-25°C. The
timing of population densities and peak densities of aphids
was governed primarily by abiotic factors (Slosser et al.,
1998). The results in the present findings further revealed
that the mean pest incidence/shoot ranged from 1.86 -118.16,
1.53-85.35 in district Srinagar and Baramulla respectively.
The highest mean incidence/shoot (33.99) was recorded in
Srinagar, followed by Baramulla which recorded 24.10 mean
pest incidence/shoot. The difference in per cent incidence may
be due to altitude difference and varied climatic factors. Under
present investigation, the pest incidence was found higher in
district Srinagar which is at lower altitude as compared to
district Baramulla. Amal Al-Barty (2011) reported that that
an average number of aphids on leaves ranged between 268.6
and 326 individuals/40 leaves/shoots. Sreedevi and Verghese
(2007) observed that aphid population started building up in
December and slowly reached peak during February (52.44/
shoot) and declined by second fortnight of March. Such
variations in aphid infestation might be due to the changes in
fruiting periods and climatic conditions in different parts of
the country as also reported by Shevale and Khaire (1999).

The studies on natural enemies (Table 3) revealed that
six coccinellid predators, viz., Coccinella septempunctata,
Harmonia eucharis, Cheilomenes sexmaculata, Adalia
tetraspilota, Hippodamia variegata and Calvia punctata and
two syrphids, viz., Sphaerophoria bengalensis and Episyrphus
balteatus were found associated with pomegranate aphids.
Among the natural enemies C. septempunctata was found to be
the most dominant in both the districts. Overall, the abundance
of natural enemies associated with pomegranate aphids in
Baramullah were comparatively lesser than Srinagar which
can be attributed to the fact that Baramullah district comprise
largely rural areas where farmers use most of the pesticides
for the management of various pests which ultimately have
adverse effects on natural enemies. The present finding is in
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Monthly distribution of incidence of pomegranate aphid, Aphis punicae at various locations of district

Srinagar during 2016
Month Experimental locations (Mean aphid/shoot) Mean
Shalimar CITH Rajbagh Botakadal
April 10.32 13.96 10.89 8.79 10.99°
p (3.22) (3.74) (3.31) (2.97) (3.32)
Ma 122.85 132.60 116.26 100.95 118.16¢
Y (11.80) (11.48) (10.75) (9.95) (10.87)
Tune 38.74 45.82 28.39 21.42 33.59¢
(6.22) (6.76) (5.32) (4.62) (5.22)
Tul 4.10 6.71 5.73 4.89 5.35%®
Y (2.07) (2.56) (2.35) (2.18) (2.28)
August 2.04 2.41 1.31 1.69 1.86*
£ (1.42) (1.54) (1.13) (1.27) (1.36)
35.61° 40.30° 32.51° 27.54*
Mean (5.97) (6.34) (5.70) (5.24) 33.99

The population of aphids could not be observed during September and October (C.D <0.05): month: 1.24; locations: 0.45; figures in parentheses are square
root values; means followed by the same letter are not significantly different at 5 % level

Table 2. Monthly distribution of incidence of pomegranate aphid, Aphis punicae at various locations of district

Baramulla during 2016

Month Experimental locations (MeaI'l aphid/shoot) Mean
Wadura Sopore Nathipore Dangerpore
April 7.50 10.69 8.56 6.93 8.42°
(2.73) (3.27) (2.93) (2.63) (2.91)
May 87.70 92.54 83.12 77.99 85.35¢
(9.37) (9.62) (9.12) (8.84) (9.24)
Tune 22.75 28.88 20.14 16.47 22.06°
(4.17) (5.38) (4.49) (4.06) (4.69)
Tuly 3.01 3.94 2.92 2.89 3.14°
(1.73) (1.98) (1.72) (1.71) (1.78)
August 1.52 2.12 1.21 1.27 1.53¢
(1.22) (1.44) (1.10) (1.12) (1.24)
24.49¢ 27.63¢ 23.23° 21.11°
Mean (4.94) (5.25) (4.81) (4.59) 24.10

The population of aphids could not be observed during September and October (C.D <0.05): month: 1.06; locations: 0.31; figures in parentheses are square
root values; means followed by the same letter are not significantly different at 5 % level

Table 3. List of various natural enemies associated with pomegranate aphid, Aphis punicae in district Baramullah

and Srinagar during 2016

District Locations Month (Natural enemies associated)
April May June July August Sep. | Oct.
Coccinella
septempunctata, .
pHarlr)nonia Episyrphus
Wadura Coccinella . balteatus, Coccinella
septempunctata eucharis, Harmonai septempunctata ) ) )
P Cheilomenes .
eucharis
sexmaculata,
Baramullah .
Calvia punctata
Coccinella
septempunctata, Coccinella Cheilomenes
Sopore Cheilomenes Cheilomene septempunctta, sexmaculata, Coccinella
P sexmaculata ssexmaculata, Episyrphus Episyrphus septempunctata
Adaliate balteatus balteatus
traspilota
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District Locations Month (Natural enemies associated)
Wadura April May June July August Sep. | Oct.
Coccinella
Cheilomenes | septempunctata, Coccinella
. sexmaculata, Adalia septempunctta, Coccinella
Nathipore . . . - - -
Coccinella tetraspilota, Episyrphus septempunctata
septempunctata Episyrphus balteatus
Baramullah balteatus
Coccinella
Coccinella septempunctata, | Sphaerophoria
septempunctata Harmonia bengalensis, Coccinella
Dangepora . . ; - - -
,Harmonia eucharis, Episyrphus septempunctata
euchari Cheilomenes balteatus
sexmaculata
Coccinella
septempuntata.
prempuntard., Coccinella
. Harmonai .
Coccinella eucharis septempunctata Cheilomenes
. septempunctata, 7 ,Episyrphus sexmaculata, Coccinella
Shalimar . Adalia ; - -
Harmonia . balteatus, Coccinella septempunctata
. tetraspilota, .
eucharis . . Sphaerophoria | septempunctata
Hippodamia .
) bengalensis
variegate,
Calvia punctata
Coccinella
. septempunctata, . .
Coccinella premp . Coccinella Sphaerophoria
Sphaerophoria . .
septempunctata, . septempunctata, bengalensis, Coccinella
CITH . bengalensis, . . - _
Harmonia .. Sphaerophoria Harmonia septempunctata
. Harmoniai . .
. eucharis . . bengalensis eucharis,
Srinagar eucharis, Calvia
punctata
Calvia
punctata, Sphaerophoria
Raibach Coccinella Coccinella bengalensis, Harmonia
Jbag septempunctata | septempunctata, Harmonia eucharis
Harmonia eucharis,
eucharis
Coccinella
septempunctata, .
premp . Sphaerophoria
. Sphaerophoria . .
Coccinella . bengalensis, Coccinella
Botakadal septempunctata bengalensis, Coccinella septempunctata ) ) )
e Harmonia septempunctata e
eucharis, Calvia ptemp
punctata

conformity with Bhagat (1986) who reported that the common
predators associated with 4. punicae were unidentified
syrphid flies and coccinellid predators. Karuppuchamy (1994)
and Ananda et al. (2009) also recorded the natural enemies,
C. sexmaculata and C. septumpunctata associated with A.
punicae. Khan and Abas (2017) also reported Hippodamia
variegate, Adaliate traspilota and syrphid flies to feed on
A. punicae. In the present study the abundance of natural
enemies was found ranging from 2-3/shoot with regard to
different natural enemies in the month of May and thereafter
their population declined and in the month of August only a
few C. septempunctata (1-2/shoot) could be noticed. Also,
more population of syrphids was observed in the month
of June. Amal Al-Barty (2011) reported that (syrphid fly)
appeared in the end of May with low numbers, then a sharp
increase in the population density was observed in the
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beginning of June (Summer) which is in conformity with the
present findings.

CONCLUSION

Survey for recording pomegranate aphid incidence
conducted during April-October revealed that the
pomegranate aphid, by and large is prevalent, with varied
incidence from location to location. The pest started its
activity in I week of April and reached to its peak in the 2™
week of May in both the districts. Thereafter, the population
of aphids declined gradually. Among the various coccinellids
observed, Coccinella septempunctata was found to be the
most dominant one. The diversity of coccinellids in Kashmir
is rich and conservation of these beetles is also important
for their use in future as a natural tool for control of aphids,



Seasonal incidence and natural enemy complex of Aphis punicae infesting pomegranate in Kashmir

affecting various fruit crops. Among various pesticides,
the new generation insecticide viz., Thiamethoxam 25 WG
applied @ 0.40 g/litre and Imidochlorprid 17.8 SL @ 0.25
ml/ of water proved to be the most effective in reducing the
mean aphid population.
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