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Chrysopa also feed on the nymphs in large numbers.
According to Husain and Nath [1927], nine different
species of Chalcidoidea are parasitic on the nymphs
in the Punjab, Tetrastichus radiatus Waterston,
the only species mentioned by name, occurs practi-
cally all over India and is an important parasite of
the citrus psvlla.  This parasite often destroys over
95 per cent of the psyllid nymphs, An account of
the life-history of the parasite was published by
Husain and Nath [1923].

Control. Psyllids on citrus are usually controlled
1 several parts of the United States of America by
zemoval of the alternative food plants. At the
heginning of the outbreak, if not too severe, *on
nursery or other young trees, pinching off infested
shoots 1s of value’. Van der Merwe {1923] and
Quayle [1938] consider spraying to be not profitable,
liecause it does not kill the adults which are
capable of flying away. Spraying is on the
contrary effective against nymphs, if applied early
viough. o

In India, spraying of a contact poison at a time
when the parasites are not very active, is considered
effective against the citrus psylla. Tobacco decoc-
tion and resin compound, when sprayed on citrus,
15 reported to have successfully killed off the nymphs
in the Punjab. Crude oil emulsion, though nearly
as effective as the above, 1s considered to be some-
what costlier. Cultural methods caleulated to
wicrease the vigour of the plants are also extremely
useful in warding off the damage.

PENTATOMIDAR

Antestia cruciata (Fabr.)

Falxicius, knt. Syst, p. 714 (1775) (Timexr cruciatus)

Dustribution. This species is widely distributed
all over India, especially in South India Ceylon,
Assam, Burma and Malaya. -

Food plants. This 1s a well-known pest of coffee
10 India and Ceylon. The bugs attack coffee herries
and suck the juices, Occasionally they suck the
sap from the tender branches of citrus also in several
parts of South India [Ramakrishna, 1932].

Cappeea taprebanica (Dall.)
Dallas, Last of the specimens of Hemiplera Ins. coll. Br. Mus
244 (1851) (Pentatoma taprobanica)

Distribution.  India, Ceylon, Java and Sumatra.
In India it 1s widely distributed and has been reported
from North Khas Hills, Malabar, Concor, Shevrovs
and Bababudin Hills. E

Food plant. Orange, on which it is 2 minor pest,
is the only food plants so far known to be attacked
by this bug. The nymphs and adults are often found
very much crowded on the bark of trunk.

Life-hastory. Not known,

Cantrel. There iz no definite record of any
successful method of contrelling this bug on citrus.
Brashing off with the help of a broom and killing
the bugs by immersing in 2 pan of kerosinated water

appears to he the most convenient way of dealing
with the pest in citrus orchards.

Tro. 9. Rhynchocoris humeralis {Thunb.)

Chrysochoris grandis (Thunb.)
']]mnberg,\ Nov. Ins. Bp. descr., @ : 31 (1783) (Cimer grendis)

Dustribution.  India, China and Japan. In India
it 15 so. far known only from Assam and Burma.

Food plants. The nymphs and adults of this
pentatomid bug are sporadic minor pests of citrus
i Burma and Assam. In addition, it is also reported
to attack the oil palm, Aleurites cordaia, in Japan
[Takahashi, 1918].

Life-history. Not known in detail. There appear
to be two generations in the year. Adults hibernate
during winter and lay eggs in July on the lower
surface of leaves. The nymphs at first suck the
sap from the leaves but later on attack the buds
also. The second generation nymphs attack the
fruits and cause very heavy damage by their prema-
ture fall.

Control. As suggested for the forsgoing species,

Nezara viridula (Linnsus)
Linnmus, Syst. Nat,1: 444 (1768) (Cimez viridula)

Dustribution.  India, Ceylon, Burma, Australia
Burope, America, Africa and other places.
It 1s very common throughout India.

T A T T

Food plants. The chief food plants of the Pump-
kin bug, =s this species 15 popularly called, are
cowpeas, cuctirbits, comander, Hibiscus sabdariffa,
cotton, cacao, potato, tomato, tobacco, maize, rice,
wheat, etc. When any of these are grown near
citrus orchards, the hugs attack the citrus plants,
eepecially the unripe fruits. The spots on the fruits
attacked by them turn brownish or even black and
the fruits taste bitter. The injury is both direct
through loss of sap and indirect through bacterial

and fungal attack following that of the bugs-

Some toxic substance is also believed to he
mjected along with the saliva at the time of the
bug sucking the juice of the fruits. It is altogether
2 sporadic major pest in some parts of India.

Life-hastory. Eggs are laid m masses of about
40 each on the lower surface of the leaves of the
food plants. Oviposition usually takes place between
February and April. The incubation period of the
eggs varies between 4.5 and 7 days according to
season. The nymphal stage lasts for about a month,
during which period five moults take place. There
are generally four or five extremely over-lapping
generations 1n the year. The nymphs and adults
of the later generations alone aze generally destrue-
five to citrus plants in India. The bugs decrease
in numbers during the heat of the summer months,
but again increase with the onset of rains,

Natural enemies. The adult bugs are heavily
parasitised by Sareophaga sternodontis and Tricho-
poda pewnapes. The adults of the pentatomid bug,
Buthyrhynchus floridanus, are reported to suck the
blood of this pentatomid and thus kill a good number
of them in some parts of America. Habrolepis
submetallica How. is an important parasite of the
eggs of the pumplkin bug in America. In India,
Telenomus sp. and Microphanurus sp. parasitise the
eggs in  considerable numbers, According to
Silvestri [ 1938 ], the Reduviid Sicanus collaris is
an important predator on this bug in Indo-Malaysia.

Conlrol. Removing the alternative food plant
from the neighbourhood of citrus plants is one of
the effective ways of preventing attack. Cowpeas
and such other cover crops grown in citrus
orchards should not be allowed to become too
mature, when the hugs leave them for the citrus
plants. In India, Gynandropsis pentaphylla, a
common weed, often growing profusely in all areas,
attracts the bugs in large numbers ; care should be
taken to eradicate this weed from the neighbourhood
of citrus plants.

The most satifactory method of dealing with
an attack of citrus by the bugs appears to be that of
brushing them off into pans of kerosinated water.
In very bad cases, when valuable nursery stocks are
threatened, spraying with nicotine-sulphafe-soap
compound will be found extremely beneficial.

Rhynchocoris humeralis (Thunberg)
Thonberg, Nov. Ins. Spec. Descr., 2: 40 (1783) (Cimer
Tumeralss)
Distribution. This species occurs mainly in India,
urma and China ; it is alse reported to be found in
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Siam. In Tndia, it is, so far as is known at present,
confined to the east, namely to parte of Assam,
Buxar Duars, Kumaon and other places in the
eastern Himalayas.

Food plant. This pentatomid bug iz a very im-
portant major pest of oranges in Assam, Siam
and Chma. Enormous numbers of nymphs and
adult bugs crowd together and suck the jmice froin
the developing fruits, and thus bring about their
premature fall. Half-ripe fruits appear to be
specially relished by the bugs, The damage iz some-
times 50 great that hardly a sinzle fruit ripens pro-
perly, if it does not prematurely fall. The place
where the hugs apply their proboscis for sucking
turns out to be a seat of bacterial and fungal infec-
tion which often rapidly spreads even down to the
fruit stalk and later still to the entire branch.

Life-history.  Egps are usually laid between May —
and September, In two or three batches of 14
to 13 eggs each batch, on the upper surface of
the leaves. They hateh in about a week’s time.
The early stage nymphs crowd together but later on
scatter abcut on the plants. The nymphs reach
maturity after feeding for a month. Winter is
usually passed in the adult stage. The number of
generations in the year is not definitely known in
India ; only one generation was ohserved in China
[ Luh Nien-tsin, 1936 ].

Natural enemies. Hoffmann [ 1928 ] recorded
that mantids destroy large number of adults and
nymphs of this bug. The eggs are also parasitised
by unidentified species of Hymenoptera.

Control. This pentatomid hug is reported to he
successfully controlled in China [Luh Nien-tsin,
1936] by the use of hand-nets and by the utiliza-
tion of egg parasites. Shaking the bugs or brushing
them off mnto kerosinated water will also be satisfac-
tory against them. In very severe cases of attack
on valuable and rare varieties, spraying with tobacco
decoction is the most suitable method of saving
the fruits. In Assam, according to Gupta [ 19207,
a very Interesting treatment against the attack of
citrus by these bugs consists in dipping sticks in the
nulky latex juice of the jak tree and touching.the bugs
with these. The bugs are said to be readily lilled
off as a result of this treatment.

Vitellug orientalis Distant
Distant, T'rans. ent. Soc., p. 172 (1900)
Dastrsbution. This bug occurs in South TIndia.
Food plents, Accordmg to Ramakrishna [ 19201,
this bug punctures the fruits of orange. The
effect of puncturing d@ppears to hasten rotting and
also attraction for fungi.

COREIDAE

Leptoglossus membranageuns (Fabr.)
Fabricius, Spec., 2 : 351 (1781) (Ctmez membranaceus)
Dustribution.  This bug 15 widely distributed
tropical and South Africa, Seychelles Islands,
Ceylon, South India, Assam, Andaman and Nicobar
D















