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attacked plants curl badly and fall off prematurely. The tree may e
completely defoliated. In addition, these insects inject some poison into the
plants and as a result of this the fruits remain under sized and are poor in
juice and insipid in taste. In case of very severe infestation the trees com-
pletely dry up.

Control measures :

Spraying the plants with 0.15 per cent DDT proves quite effective in
its control. Sprays of tobacco decoction, nicotine sulphate, fish-oil rosin
soap, and a mixture of nicotine sulphate and fish-oil rosin soap (details given
under control measures for white flies) also give good control of this insect.
Special attention should be paid to the lower side of fresh shoots at the time
of spraying as they harbour large numbers of the pest.

3. Fruir SuckiNg MOTHS :

Fruit sucking moths are a serious trouble in many parts of the
country. Twenty-five species of moths belonging to seven different genera
have been recorded in India, to suck juice from the fruits of citrus plants.
Out of all these, Ophideres (Otheris) species, particularly O. materna Linn,,
0. fullonica Linn, and O. ancilla Cram. are the most serious enemies of the
citrus fruit growers.

Fruit sucking moths are different fiom other Lepidopterous pests in
that these species are not destructive to citrus in their larvel stages but
attack citrus plants only after they have become adults., The larvae of most
Ophideres (Otheris) species breed on different species of the Natural Ogder
Menispermaceae e. g. Tinospora cordifolia and Cocculus hirsutus, etc. They
are large sized, stout bodied moths with grey, brown or dark green fore-
wings and orange or yellow spotted hind-wings. These moths have a probo-
scis which is used to puncture fruits and to suck their juices. Beside citrus
fruits, they attack mango, grapes,' pomegranate, apple, pear, peach, plum
and other sweet and juicy fruits. At times the number of punctures on a
fruit is large due to dozens of moths feeding on it. Such a fruit collapses and
drops immediately. Sometimes the attacked fruit does not fall immediately
but the punctures serve as points of entry for other insects, fungi and
bacteria. The fruits rot in a day or two and fall to the ground.

Fruits damaged by the fruit sucking moths are very characteristic and, if

pressed in the hand, give out jets of juice through the holes pierced by the
moths.

The moths are nocturnal in habit. During the day time they hide in
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Fig. 1. Orange and mosambi fruits showing different stages of damage
caused by fruit sucking moths,



Fig. 2. A mosambi fruit badly damaged by fruit sucking moths.
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the fallen leaves and in the weeds ete. They are active at dusk and swarm

‘in large numbers when citrus fruits are about to ripen. Some moths remain

sucking the fruit for over an hour. The moths continue feeding throughout
the night and cause colossal damage.

Control measures :

The control of the fruit moths is a very difficult job as many of the
species spend their larval period on numerous wild plants and the adults
attack the citrus fruits at night only. Adoption of the following methods
has, however, proved quite effective in checking the losses caused by these
insects.

(i) - Destroy the wild species of Menispermaceae on which they breed,
from the vicinity of the orchard,

(i) In small orchards the best way is to protect the fruits by
providing mechanical barriers like paper, plastic (alkathine etc.) bags or
wicker baskets, '

(iii) Use of light traps and deterrents like erude-oil emulsion, fish-oil
emulsion, tobaceo decoction sprays and “Gammexane Smoke Generators”
has not proved effective. On the other hand, some attractant poison baits
have proved quite useful. An effective bait may be prepared by mixing
} oz. of lead arsenate, | lb. of molasses and one gallon of water, A little
vinegar may be added to it and the bait should be suspended from the trees
in shallow wide-mouthed containers,

(iv) Spraying the plants with 0.25 per cent DDT suspension should
also reduce the damage due to these insects quite appreciably. These

moths have been seen to be attracted to the gum like exudations conting

out of the stem and main branches. These places should, therefore, be
thoroughly sprayed.

(v) In central India the adult moths appear only in August-October
feason. The damage from these pests can, therefore, be completely elimina-

« ted if the crop ripening during this period is not taken. Instead of this crop,

the crop ripening during winter and early spring months should be taken. This
¢an be easily accomplished by watering heavily for checking flowering and/
or destroying mechanically, or by hormone treatment the flowers appearing
in February-March. A heavy flush of flowers may be obtained in June July
by light root-pruning and manuring followed by very light irrigation short,liy
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before the rainy season. In actual practice it has proved quite successful in
Madhya Pradesh where it was tried in the year 1944-45. The yield of fruits
of this crop was quite high because there was no damage due to the fruit
sucking moths. Moreover, the quality of the fruits of this season is better
than the fruits of the rainy season as the latter are not so sweet. It is,
therefore, recommended that this method of evading the attack of fruit
sucking moths should be adopted wherever practicable keeping in view the
climatic conditions and the irrigation facilities available.

4. Crrrus LEaP-MINER :
Citrus leaf miner (Phyllocnistis citrella Staint) is a major pest of citrus
trees throughout the country. It has been recorded to mine the leaves of

the following citrus and non-citrus trees : oranges, limes, lemons, pomelo,

Aegle marmelos, willow, Murraya exotica, M. kcenigi, Loranihus, Jasminum
sambac, J. cinnamonum. cinnamon and Alscodaphne semecarpifolia.

The adults are minute silvery white moths. The larvae mine into
the leaves producing silvery serpentine mines. The injury is caused by the
larvae feeding on the cell sap and the solid tissues of the leaves. The larvae
also attack the tender branches where also they mine under the epidermis.
Both old and young plants are attacked but the damage to the young plants
is very serious. These insects are more active at the time of new flush i. e.
in spring and in rainy season. Practically every leaf is sometimes mined and
the mines are also extensive and involve almost whole of the leaf-blade.
As a result of the activity of these insects the leaves turn yellowish, curl up
badly and eventually dry up. A severe attack of this type may result in
complete loss of the nursery stock. Further, the mined leaves also serve as
a focus of infestation by fungi and bacteria which cause serious diseases like
citrus canker.

Control measures :

Citrus hedges should be avoided especially near the nursery. When
the attack of this pest is not very extensive, mechanical control measures
like hand-crushing the larvae in the mines, collecting mined leaves

and destroying them, and pruning prove quite useful. The leaf-miners

are often attacked by parasites. In the mechanical control, therefore, care
should be exercised not to kill the parasites along with the pest. This ean
be best achieved by gathering mined leaves in a dark box with a small glass
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Fig. 3. Leaves and the shoot badly mined

Fig. 4. Leaves badly mined by the
by the eitrus leaf-miner. citrus leaf-miner,
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Fig. 5. Citrus stem showing the tunnel of the
bark borer and also bark eaten away by it.
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tube inserted into a hole at one end. The parasites that emerge from the
mines get into the tube in their attempt to fly towards the light while the
moths being negatively phototropic remain inside the box. The parasites
thus collected should be released in the orchard and the moths killed.

In orchards very badly attacked by this pest spraying with 0.2 per
cent suspension of DDT or BHC should be carried out. This may be pre-
pared by dissolving 1 Ib. of the 50 per cent wettable powder in 25 gallons of
water,

5. LEMON BUTTERFLIES :

Citrus plants are defoliated by caterpillars of many. species of the
genus Papilio (Lapidopbera. ; Papilionidae), They are the worst leaf destroy-
ing pests of citrus. In India five different species have been recorded out
of which one species namely Papilio demolius Linn. is very common and at
times very abundant especially in nurseries where they completely defoliate
the young plants,

The adult butterfly is a beautiful creature. Its wings are black in
colonr with a number of yellow assorted blotches. This pest breeds through-
out the year and larvae can be found any time of the year but the attack
i8 more severe in March-April and August-September when new leaves are
Produced. Young larvae are brownish black with an irregular broad, white
bar across the back, and resemble bird’s droppings. Full grovtvn caterpillars
are dirty green with slightly brownish flanks. When alarmed they thrust
out a forked flesh coloured structure at the back of the head and emit an
obnoxious fluid. Being thus protected from their natural enemies they
Sometimes multiply in large numbers and completely defoliate the young
p'ants,

Control measures

Hand-picking of eggs and larvae and hand-netting of butterflies and
their subsequent destruction by dropping in kerosenised water is ordinarily
good enough to keep the pest under check. In case of epidemie, spraying

- With lead arsenate or dusting with sodium fluosilicate had been used with

great success before the advent of synthetic insecticides. In recent years
the latter have been used and 5 per cent dusts of DDT and BHC have been
employed at many places with extremely satisfactory results.












