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Occurrence of Aphis odinae van der Goot and  its natural enemies in cashew
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ABSTRACT: Aphis odinae, a polyphagous aphid, was found infesting cashew trees in Puttur, Karnataka. The damage 
symptoms caused by these aphids, their seasonality and their natural enemies were recorded in this study. The incidence 
of aphids was observed from August and April every year. The aphids infest emerging flushes, inflorescences and 
developing nuts. Severe damage to inflorescence resulted in the drying of flowers and the premature fall of tiny nuts. 
However, medium-sized cashew nuts usually mature or tolerate the aphid infestation without any damage. The size 
and germination percentage of aphid infested matured nuts, and healthy nuts indicated not much variation. Under field 
conditions, four species of coccinellids and three species of syrphids were found predating on different stages of aphids 
and brought their population under control within a short period. The species of ants associated with aphids were also 
documented. Considering the incidence and severity of the damage, it is a minor pest of cashew in the study area.
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INTRODUCTION

 Cashew (Anacardium occidentale L.) is an important 
edible tree nut crop grown in parts of tropical and 
subtropical regions, including India. Cashew kernels 
are rich in nutrients and used in several confectioneries; 
cashew apples are also nutritious. Cashew trees are 
infested by several insect pests, among which tea 
mosquito bugs and stem and root borers are important. 
Besides, several minor insect pests damage cashew 
sporadically; a few are secondary pests of regional 
importance. Aphis (Toxoptera) odinae van der Goot 
(Aphididae), also known as mango aphid, is considered 
a minor pest of cashew, which occurs on new flushes, 
flowers as well as developing nuts. It is a polyphagous 
pest, infesting at least 45 plant families (Blackman 
and Eastop, 2000). The common plants include citrus, 
tea, coffee, mango, Aralia sp., Rhododendron sp. etc. 
(Lokeshwari et al., 2014; Vidya and Rajanna, 2014; 
Singh and Singh, 2017).

The A. odinae is widely distributed in eastern and 
southeastern Asia and Africa (Barbagallo and Santos, 
1989; Martin, 1989, Dwomoh et al., 2008), almost all the 
cashew growing regions of India (Pillai et al., 1976). It 
has been associated with the transmission of at least two 
plant viruses: peanut green mosaic virus and peanut stripe 
virus (Plantwise, 2022). Generally, aphids are reported as 
minor pests in cashew and natural enemies play a major 
role in regulating the pest population. The information 
on the seasonality of pests, their natural enemies and 
the associated insects like ants is to be documented in 
the changing climatic scenario. Hence, the present study 
was taken to understand the pest status of aphids and the 
influence of their natural enemies.

MATERIALS AND METHODS

Random surveys were conducted in 60 ha of cashew 
plantations of ICAR-Directorate of Cashew Research, 
Puttur, Karnataka, during 2019-2021 for the occurrence 
of aphids and their natural enemies. The population 
of aphids and its predators were recorded monthly on 
randomly selected trees. The larvae of different predators 
were collected, brought to the laboratory and reared 
on A. odinae for the emergence of adults. The nature of 
the damage on shoots, flowers and developing apples 
and nuts upon aphid infestation was also recorded. To 
assess the damage status of aphids, net caged trees of 
cashew variety, VRI-3 having aphid infestation were 
observed periodically for the pest population buildup and 
subsequent damage on cashew flowers, apples and nuts. 
The severely infested nuts were harvested upon maturity 
and compared with un-infested nuts for the variations in 
size, weight and germination percentage.

RESULTS AND DISCUSSION

Surveys in the cashew plantations during 2020-22 
indicated that the incidence of aphids was noticed in 
cashew from August till April in Puttur, Karnataka, in 
a sporadic manner. Infestation occurred initially on new 
shoots and was subsequently observed on flowers and 
nuts. In Ghana, its incidence is reported during February- 
March on mature trees (Dowmoh et al., 2008). The 
number of aphids, including adults and nymphs, varied 
between 10 and 303 per flush or nut during the study 
period. At Goa, the population varied from 84.44 to 
203.07nymphs and adults per leaf (Maruthadurai and 
Singh, 2018). Ants played a major role in disseminating 
aphids to the new plant parts. This pest infests the young 
cashew shoots, inflorescences and developing nuts.
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.
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INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
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Nature of damage

Large numbers of aphids occur on young shoots 
and leaves. But no apparent damage on the shoots was 
observed due to feeding by aphids, except slightly 
discoloured streaks on the severely infested shoots 
without any shoot drying. This could be due to the 
influence of natural enemies, especially syrphids and 
coccinellids, which occurred on the aphid infested shoots 
within 10 to 15 days of aphid infestation and brought 
down its population subsequently. Aphis odinae also 
sucks the sap on the buds and the cashew flowers, and 
the nut set was observed generally in most infested 
inflorescences. However, during heavy infestation 
by aphids and natural enemy free conditions (caged 
inflorescences), total drying of flowers was noticed 
because of intensive feeding damage under the high 
population pressure of aphids. According to Barzman et 
al. (1996), although pseudococcids, coccids and aphids 
are sap-sucking feeders, they have never been identified 
as significant pests of cashew.

Later, aphids also occurred on developing cashew 
nuts but not on cashew apples. Nuts of very early stages 
dried prematurely and fell off. However, medium-sized 
cashew nuts matured usually without any significant 
damage. But the severely infested nuts expressed black 
discolouration. There was no significant reduction in the 
size of aphid infested nuts compared to un-infested nuts. 
However, drying and curling of leaves, inflorescences 
and malformation of nuts and apples were reported at 
Goa due to aphid infestation (Marudhadurai and Singh, 
2018), which might be due to higher population pressure 

Flower drying due to aphid damage

Fig 2. A. odinae with exuviae on developing nuts

Tending of aphids by red ants

Fig 1.  Aphis odinae infestation on cashew inflorescences

of aphids under reduced population of natural enemies 
or variation in varietal reaction to aphid infestation. The 
mean length, breadth and width of un-infested nuts of 
VRI-3 cashew variety ones are 3.10, 2.36 and 1.62 cm, 
respectively (N=100 Nos), while the values of severely 
infested nuts were 3.01, 2.40 and 1.60 cm, respectively 
(N=30 Nos). The mean nut weight of un-infested and 
infested nuts was 5.68 and 5.56 g, respectively. Further, 
good germination was also observed in those aphid 
infested nuts (92 %), similar to un-infested nuts (94 %). 
Studies on biochemical changes in mango plants upon  
T. odinae infestation indicated a significant reduction in 
the amount of total soluble sugars and free amino acid 
content in infested shoots in mango (Lokeshwari et al., 
2014) and other crops (Singh and Sinha, 2011).
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Table 2. Influence of A. odinae on cashew nut parameters 

Plant part infested Season of 
occurrence

Aphid 
population 

(No.)

Damage symptom

Leaves and young 
flushes

August-December 10-99 / flush No clear symptoms. Mild brown streaks develop at 
heavy infestation (but natural enemies (NE) reduces 
the aphid population subsequently).

Inflorescences November-March 15-106 / 
inflorescence

Flower drying without nut set under NE free 
condition.

Cashew nuts March-April 86-303 / 
developing nut

Early-stage nuts - drying and premature drop.
Medium sized developing nuts- black discolorations, 
small dots on nut surface in severely infested nuts.

Parameters Severely infested nuts
(Mean±SD)

Healthy nuts
(Mean±SD)

Nut Length (cm) 3.02±0.14 3.11±0.08
Breadth (cm) 2.40±0.13 2.36±0.21
Width (cm) 1.61±0.08 1.69±0.16
Weight (g) 5.57±0.07 5.68±0.12

Germination of nuts (%) 92 94

Natural enemies

Under field conditions, the aphid population 
is controlled by several predatory insects, mainly 
coccinellids and syrphids. During our field collections, 
though few mummified bloated dark aphids were 
encountered, the emergence of parasitoids was not found 
in them under laboratory conditions. Hence parasitoids 
could not be documented. However, intensive surveys 
may yield information on parasitoids of A. odinae in 
cashew plantations. Among coccinellids, the common 
species observed in cashew that predate the aphids 
are Scymnus castaneus Sicard, Pseudaspidimerus 
flaviceps (W.), Cheilomenes sexmaculata (F.) 
and Coccinella transversalis F. The other coccinellid 
species recorded in the cashew plantations of 
Puttur include Anegleis cardoni (Weise), Illeis 
cincta (F.), Brumoides suturalis (F.) etc. Still, their 
predation on A. odinae could not be noticed during the 
surveys.

The syrphid species associated with A. odinae in 
cashew at Puttur include Paragus serratus (F.), Ischiodon 
scutellarins (F.) and Dideopsis aegrota (F). Vidya & 
Rajanna (2014) reported three species of coccinellids, 
four species of syrphids and a species each of hemerobid 
and chrysopid as aphidophagous predators on A. odinae. 
In Goa, three species of coccinellid and syrphids 
were reported on A. odinae. Among the coccinellids,  
P. flaviceps was dominant, followed by C. sexmaculata, 
which was in accordance with Vidya and Rajanna (2014). 
While in Goa, S. castaneus was the dominant species 

(Maruthadurai and Singh, 2018). Among syrphids,  
D. aegrota was abundant compared to the other two 
species. In Goa, P. serratus was the dominant coccinellid, 
followed by D. aegrota. The maggots of P. serratus and  
I. scutellaris were found predating on A. craccivora and  
T. odinae (Satapathy 1993; Joshi et al., 1999).

It was observed that under field conditions, these 
natural enemies play a significant role in rapidly bringing 
down the aphid population within 10-15 days, so that 
aphids remain a minor pest in cashew. A maximum of 
three grubs of predators were found on a single shoot 
or nut. Sometimes, two or more natural enemies co-
exist in the same niche. A study at ICAR-DCR, Puttur 
revealed that when the cashew trees are covered with 
fine mesh nylon net cages during the flowering season for 
pollination studies, the population of aphids flared up as 
there were no natural enemies of the aphids. As a result, 
flower drying and reduced nut set were noticed in those 
caged trees, which proved the role of natural enemies in 
managing this aphid species in field conditions.

Association of ants

Cashew  plants attract a lot of ant species 
towards their extra floral nectarines. The common 
ant species attended aphids in cashew plants 
are Oecophylla smaragdina (F.), Anaplolepis 
gracilipes (Smith), Crematogaster sp., Camponotu 
scompressus (F.), Camponotus sp., Myrmicaria 
brunnea Saunders, Prenolepis naoroji Forel etc. In 
Ghana, aphids were closely associated with Oecophylla 

Table 1. Occurrence and damage symptoms of A. odinae in cashew plant parts
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Fig 3. Predators of aphids, Left: Coccinellid grubs (P. flaviceps and S. castaneus), right: syrphid larva (D. aegrota)

longinoda, Crematogastar striatula and Camponotus 
olivieri on cashew fruits (Dowmoh et al., 2008). The 
foraging ants, syrphids and coccinellids all were seen 
on the same aphid infested shoots or nuts. As aphids are 
minor pests in cashew and natural enemies significantly 
reduce their population, management measures are not 
required. Furthermore, Peng et al. (1999) found that  
O. smaragdina do not affect homopteran natural enemies 
during flowering and fruiting periods, resulting in very 
little damage to the cashew crop. O. longinoda might 
also not affect homopteran natural enemies on cashew 
(Sreekumar et al., 2019).

Fig 4. Tending of A. odinae by Prenolepis sp. ants 
and a grub of P. flaviceps (brown) seen among aphids
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