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HYMENOPTEROUS PARASITES OF ECONOMIC

IMPORTANCE IN S. INDIA
BY T. V. RAMAKRISUNA AYYAR, B.A, Ph, D, F. Z 5.
&
V. MARGABANDU, M.A.
(Madras Agricultural Depariment)

The study of economic entomology has in these days attained
such dimensions that various methods of control are being advocated
“for checking insects injurious to crops. The mecnamm[ methods of
control such as the use of insecticides, spraying, fumigation and other
artificial devices such as the use of lizht traps, ete., have heen in soms
cases found impracticable and uneconomical, In wew_of the poisonous
nature of the insscticides thamsalves, tha prohibitive cost of the treat-
mentsin some cases, the frequency and thurnugnn_ss'wilh which these
treatments have to be given, the promptness with which thess have
to be done, and the several meteorological factors that influence the
success or failure of the results obtained and lastly the temporary and
palliative nature of the results obtained, mechanical methods of
control frequently become very much limited in their scope.

During recent ‘vears a new mathod of ecrop-pest control has
sprung up known as the biological control of insect pests. 1t isa well
known fact that almost evary insect has at one stage “or another, its
parasite or predator. A parasite is one which becomes attached to
the host, at some stage of its existence, and leads an ecto or endozoic
existence gradually killing the host; whereas a predator is one which
leads a fres existence and preys on its victim killing the same immedi-
ately in most cases. Among insects, the phenomenon of parasitism
is very highly developed in some of the groups of Hymenoptera,
especially the Ichneumonoid families, Braconidae, Jchneumonidae,
Chaleidae and Bethylldqe and the Tachinids among the Diptera m
the insect world.

The object of this paper is to record the different L:inds of hyme-
" nopterous parasites so far found in the South Indian region possessing
some economic importance and to set forth instances, where some of
the insect hosts are controlled, to a greater or lesser extent by the
natural enemies. A study of this was undertaken in order to get un-
iden as to the indigenous parasites that exist in the region with their
respective hosts, the parasite or parasites that attack a particular
host, the degree to which there is purasuutmn and the regions where
they are obtained. This would help s in getting an idea as fo the
possibilities for breeding parasites and liberating them in numbers
to control erop pests.
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A list of hymenopterous parasites with their respective hosts has
been given at the end noting their distribution. Work in these
parasitic groups was begun in S. India by the senior author and lists
were prepared by him, one in 1919 (2), a second one in 1921, (3) and the
most recent one in the Bulletin of Entomological Research, (10).
There are stray publications such as the Ann. & Mag. Nat, History.,
Proc. U.'S. Nat. Mus., JI. Bom. Nat. Hist. Socy., Bull. Ent. Res., etc.
wherein S. Indian parasites have been described by such writers as
Rohwer, Gahan, Girault, Crawford, Cameron, Silvestri, Grandi,
Waterston, Wilkinson, Ferriere and a host of others.

- Instances where crop pests are being controlled by natural enemies
noted in South India are:

Nephantis serinopa, the black heided caterpillar is a Very serious
pest of coconut palms both in the East Coast as well as in the West
Coast. And this is a classic example wherein natural enemies are used
to a degree to control the pest. In the East Coast the pest is not seri-
ous probably on account of the presencs of the parasites which have a
favourable environment for successful multiplication; whereas in the
West Coast probably on account of the secondary parasites the primary
parasites have not asserted themselves. Hence breeding laboratories
were opened at three different stations, viz., Calicut, Mangalore and
Ponnani where the parasites were bred in large numbers and liberated.
This pest has got parasites attacking the larval and the pupal stages.
There isa Bethylid, a Microbracon, an Apanteles and an Elasmid
- attacking the different stages of the larva: and a Chaleid, Eulophid and
an Iehneumonid attacking the pupain addition to a Tachinid fly. In
spite of so many parasites attacking a sinzle host at different stages of
the pest, it has been found difficult to control the pest on account of
the secondary parasites on every one of these. The coconut cater-
pillar complex has been well shown diagrammatically (11a).

The life history and habits of the larval parasite Elasnius nephanti-
dis, R., has been worked out at greater detail (15).

In the case of the paddy stem borer Schoenobius incertellus there
are the egg parasites as well as the larval parasites. The chief cog
parasites are —(1) Trichogramma minutum, R., (2) Tetrastichus schoe-
nobii, Ferr. and (3) Phanurus beneficiens, Zehnt. OFf these Telrasti-
chus schoenobii would appear to be most effective in that a sinale grub
is able to kill 2 or 3 eggs of the host. These parasites arve found during
the months of February and March during the dalva or the second crop
and this isthe reason why the infestation is very low during this crop
and the infestation very high during the salva or the first crop in the
Circars. In addition fo these there are the Braconid larval parasites
Trapobracon indicus, R., Microbracon sp., and A panieles schoenobii and
the Iehneumonids Goryphas maculipennis ard Ixchnojoppa luteclator, T,
But instances of theze asserting themselves are not known.
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Argyria sticlicraspis, Hmpsn. The sugarcane borer isanother in
whose case in other parts of the world, biological methods of ct‘mtrul
are being carried on by utilising the ezg parasite Trichogramma minu-
tum, R. In India, so far the damage done to cane has not warranted
a control of the pest in this direction. The egg parasite Trichogramma
minufum, R, and Phanurus sp. are found in ths Circars and among
the larval parasite, Stenobracon sp. .

Sesamia inferens, Wlk. the razi borer is a clear instance where
the parasites have proved of great utility under natural -conditions.
The infestation is high only in the pairu or cold weather crop and
here the larval parasites check the pest. A braconid wasp keeps the
pest under control. They are noticed from February to- March and
the percentage of parasitisation goes on increasing from February
onwards till the percentage rises to 80% during the first weak of March.
Here is a case where the parasites have been found really useful in
checking the pest at the right time unlike the egg parasites of the
paddy stem borer.

Utetheisa pulchells, Linn. on Sannhemp: Ezz parasites probably
Phanurus sp. noticed on the eggs are very prominent and the para-
sitisation is very high during the second waek of March. Eggs
were collected at different periods to note the dezrez of parasiti-
sation which went on rising from February to March. It was 57'243
during the last weelr of February; 63'827, during the first week of
March and 87'88% during the 2nd week of March. In addition to these
there are Tachinids parasiiic on the larvae which are also high during
these months; and a chaleid h;-,rpﬂr-palasue was noticed on these
Tachinid maggots.

Leaf miners on citrus: Phyllocnistes citrellr Stn. Chaleid parasites
were noticed on the pupae. Though the miners were prominent right
through the year, the parasites were noticed only from February up
to April. The percentage of parasitisation was worked out as 33'15.
The parasites were not to be seen during the remaining part of the
year.

The eggs of the Fulgorid Pyrilla perpusilla Wik. which is found on
cane shows parasitisation by Chalcids ,Dryiinids. Pyrilla in large”
numhers on the cane leaves cause sooty mould on account of the
secretion of honey dew and the whole crop looks black and may be
detrimental to the crop too: and the breeding of epg parasites and
liberating them may be tried, this depending upon the degree to
which the pest attacks the crop.

The cholam borer—Chilo simplex Butl. The list at the end would
show that this has got Ichneumonids, a number 6f Braconids and a
Chalcid parasite on it. .

There are a number of scale insects and mealy bugs infésting many
trees and plants and every oneof these is attacked by a parasite or
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another. Such serious scales as the Pulvinaria maxima, Green. on nim,
Ceroplastodes cajani on Zizyphus jujuba, Aspidiotus orientalis. Newst. on
tamarind, Lecanium species on cotton, sandal, ete., are a few instances
where the parasites check them. The hymenopterous wasps especially
of the super family Chalcidoidea are parasitic on the many spacies of
Coceids.- These lead an endozoic existencs at least in the early stages
and lead a free life in the adult stage. Parasitisation by these minute
insects are not visible until after the adult parasites em=rge when the
exit-holez could be seen. In eertain casss whare the scales are trans-
parent there will b2 abnormal colour. Study in these cases is rather
difficult. A study of the parasites of Coccids would form a study by
itself.

There ave the sevaral important crop pests of the Noctuid family
often subject to parasites suchas Spadoptera mauritia, Boisd. and Cirphis
albistigma that attack paddy, Prodenia litura F.B. tha tobacco cater-
pillar, Achaea janata, Linn. a serious p2st 01 castor, Eublemma olivaczae
Wilk. the brinjal leaf roller; and among the Pyralids several of the paddy
pests, sugarcane pasts, cotton and vegetable pests, have also parasites.
The list at thz end will giva an idea as to the range of orders and
families in which we find inszct parasites. But for the existence of
these parasites, all the crops would have b22n overrun by these pests
and there will be no crops at all. Nature in her bounty and gener-
osity is maintaining a balance, as it were, even without our concious-
ness, thus restricting the scope of these pests. This will give one an
idea as to the utility of these little inszcts to man.

General considerations. The general life history of these para-
sitic wasps may bz statel thus. Th=2adult is a frea livinzT inssct. It
goes 1n sezarch of the rizht host and lays an ezz or ezgs. The eggs
may be laid singly or in an ezzmass on or in the body of a caterpillar,
maggot or grub. The parasites are provided with an apparatus at
the tail end called the ovipositor which is used for inserting the eggs.
They are'even so adaptel that thase can be thrast from outside into
the body.of larvae inside the plant stems. The hatched out larvas may
lead an ectozoic or endozoic existencz and fe2d upon tha tissues and
vital organs of the host bringing about the gradual death of the host.
The grubs after feeding on th2 host may come out, and spin cocoons
on the surface of the host very often as in the caose of Braconid wasps.

These minute wasps which we find in thousands nre widelly
different in structure and habit and a study of these would bring (o
lizht many interesting points which would help us in the efficient
utility of these parasites towsrd insect pest control. ‘Thesz may be
ectozoic or endozoic and most of these are parasitic only in their
larval stages. The list at the end will show that a particular species
of parasite may have different hosts: a number of species mav atiack
a single host simultaneously; some may be palyphagous; and some
vestricted only to particular hosts.  In the case of ths hlack scale
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Saissetia nigra in California there are 51 species recorded.on it. - ~The
original parasites are in some cases attacked by secondary . parasites
and this phenomenon is called hyper-parasitism. Some attack -insects
belonging to different orders or families or even groups and . different
stapes of the hosts. We have species of Apanteles attacking larvae of
different orders. These parasites attack the different stages-of the
host. ‘There are egg parasites, larval parasites, and pupal parasites.
Thus it could be seen that the host may be attacked at any stage or
in all stages. There is the Trichogrammid—Trichogramma minutum,
R., ﬂtta&q%fng the eggmasses of Schoemobius, Argyria-and Dintraca.
There is Phanurus beneficients, Zehnt, attacking the eggmasses of
Schoenobius and Scirpophaga. Similarly theve are instances of larval
parasites. Many of the Braconids and Ichneumonids are Jdarval
parasites. . Among the pupal parasites there is the Chalcid Plurstropis
epilachneae, Roh attacking the pupa of Epilachna, ~Tetrastichus ayyari,
Chilo simplex, Acanth.jappa sp., Melunitis ismene and so on. Among
the hyper parasites we have Perilampus microgastris, Ferr., on Micro-
gastris indicus, Wik., Apantéles machaeralis, Wik, and a Braconid
parasite on Nephantis serinopa, M., Mesachorus plusciphilus, V., on
Apanieles pliusiae, Vier, and Mariett1 sp. on some of the parasites on
Coccids. Specialisation has gone to-such a degree thal many of the
Eurytomids are phytophagous and the Chalcid family Agaonidae live
on seeds of figs. Members of the family Eurytomidae attack galls.
/There is the seed chalcid Bruchophagus mellipes, Gahan, boring into
Sesbania seeds. .

In certain cases where we notice more than one. species attacking
a host and where the parasites lead an endozoic life it requires a more
careful and thorough study as we should be able to distinguish between
the primaries and secondaries. There are instances of parasitism
wherein they are parasitic on the predators of the host themselves in
which case they are not beneficial. There is Aphrastobracon {lavi-
pennis, Ashm. which is parasitic upon Eublemma which is a predator
on Coceids; similarly there is Etasmus indicus found -with the Coceid
Anomalococcus indicus which is probably predaceous on Eublemma.
This clearly shows that a clear understanding of the interrelations of
the host and the parasite are necessary. ' ;

Thus we could see how varied dre the nature and kind of parasiti-
sation, the habits of these parasites and the relationship between them
and the hosts, A study of the natural enemies available in South
India brings to light the following interesting points. Parasites are
not found throughout the season but are found only during particular
seasons, e. g., in the case of Schoenobius we have the egg parasites
from January to March during the summer months at Samalkota;
similarly we find the larval parasites from January to March in the
case of the ragi borer and the egg and larval parasites of Sannhemp
caterpillar and the Chalcid parasites of the citrus leaf miner could be
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had only during the months of January to March. Here we find some
interesting features One is that parasites are found only during parti-
cular seasons; in these cases cited they are found only during the months
of F&bruary-—hMﬂrch in some cases they are useful in controlling the
pest as in the case of Ragi borer; in some cases though the crop exists
during two seasons and the pest also is found the parasite could be
_fnund in abundance only during the second crop as in-the case of
Schoenobius and similarly in the case of Utethesiz on Sannhsmp and
the citrus leaf miner Phyﬂaru:stes In the case of Nephaniis in the
West coast 1t becomes serious in certain seasons but the pest becomes
cantrolled as soon as the parasites assert themselves. Thus it could
be seen that there are certain ‘meteorological and other factors thﬂt
now and then put. the parasites under check.

Before initiating * Biological methods of control " it is incumbent
upon us to know before-hand the indigenous parasites that exist in
the area with the respective hosts; and their host relations; the number
and kind of parasites that attack a particular host and the number of
hosts which a particular species attacks; the secondary parasites that
may be found on the original parasites; the different stages of hosts
that are attacked by the parasites; the seasonal abundance of these
parasites and their numeriecal relation with that of the host; and the
factor or factors that are responsible for the success or failure for the
multiplication of these. All these points require elucidation. Then
one should be able to eliminate the adverse factors and attempt at
successful breeding of the parasites-and liberating them, the kind of
cages to be utilised depending upon the nature of parasites—whether
egg or larval.

The list of parasites given below will show how vast the field is
and how there is plenty of scope for utilising the parasites in the
control of crop pests. In view of the complexity of this method of
control it requires a careful study before any one starts on the work
of biological control; and in this connection one may be referred to
such éminent men like Howard, Thompson, Smith, Burgess, Jones and
a host of others who are doing a good deal of work on insect parasites
and biological methods of control. A good deal of literature by these
men has accumulated end would proveé very interesting study in this
new line of work.

The list does not by any means profess to be complete but it is
just given to show. the richness of parasites found on the several
major crop pests thereby showing one that there is a vast and wide
field of study of great economic importance as well as of deep ncademic
interest. It may also be added that the list gives only those South
Indian forms of economic importance and does not deal with the
numerous parasitic forms which affect other insects in various ways.
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RAO SAHEB V. MUTHUSWAMI AYYAR

Mr, V. Muthuswami Ayyar was born on the 16th of December
1879 in the village of Kummalakudi in Tanjore district. His later,
intimate, though official, connection with practical agriculture, was
more than foreshadowed by his parentage, his father and .grandfather
being tillers of the soil in their ancestral property of a few acres in
their native village., Mr. Muthuswami Ayyar, through his maternsl
. uncle, who lived at Madura, had a number of - chances of visiting that
historic town and having his early years impregnated with that
religious outlook which the associaticons of the ancient temple served
to implant on all impressionable natures in early childhood. Muthu-
swami's education however was completely confined to St. Peter’s
College, Tanjore, from where he passed out in 1898. He immediately
joined the College of Agriculture in Saidapet, from where he passed
out with honours in 1902 winning the Robertson Medal. He was
selected by the Department for further training and after a yvear's stay
at Koilpatti, was deputed to the Bombay Presidency where he served
on the Poona, the Surat and the Nadiad Farms. On his return, he



