Indiaisthe home of citrusfruit, and itiscultivated in an area
of 105.4 mhawith the production of 13.97 mt. Kinnow isone
of the valuable fruit crops that mostly grown in North Indian
states. Several insect pests and diseases damage the crop and
reduce the yield and quality of fruits. Mgjor pests attacking
kinnow are canker, gummosis, greening disease, dieback,
sooty mold, scab, leaf miner, psylla, whitefly, lemon butterfly,
fruit fly and thrips. To manage these menace, farmer often
resort to cocktail pesticides without achieving the desired
result. One of the refined approaches is to go for Integrated
Pest Management (IPM) which prevent pest resurgence,
maintain natural enemy diversity, prevent pesticideresistance
and increase economic yield of the crop.

Gummaosis (Phytophthora nicotianae)

This disease is mainly characterized by the formation of
gummy material on stem or rotting
roots. On the trunk and branches
gum exudes out from the blisters
and each blister contains a gum
pocket from where it excretes out
ontheplant surface. Root rot occurs
when the cortex of fibrousinfected
trunks become soft and water-
soaked, leaving only awhitethread-
like stele. The affected bark turns dark brown and develops
longitudinal cracks.

Greening disease (Candidatus liberibacter
asiaticus)

Greening infected leaves are
generally small, upright and
frequently have green veins and
chlorotic interveinal areas.
Diseased |eaves also show various
types of chlorotic mottling which
is one of the diagnostic symptoms
of greening. Infected fruits are
small and mis-shapen, many fall prematurely, whilethose that

remain on the tree do not colour properly, with stylar (lower)
end remaining green and hence the name ‘greening’. This
disease is transmitted by infected bud woods and through
citrus psylla in the orchards. Psylla picks the pathogen in
nymphal stage and transmits when adult.

Dieback (Colletotrichum gloeosporioides)

Theterm ‘dieback’ means death of
plant from top to downwards.
Dieback occurs mainly due to
severa interacting factors such as
pathological infections, pest
attacks, nutritional disorders,
unfavourable environment, faulty
cultural practices, poor choice of
plant material etc. Mgjor symptomsinclude complete decline
of trees through girdling of the trunks and dropping and
blightening of the leaf. The disease usualy starts from the
apical part of the shoots and under favourable climatic
conditions, pathogen spreads downwards up to the base of
shoots which show signs of wilting and ultimately die.

Canker (Xanthomonas
axonopodis subsp. citri)

2-10 mm lesions are circular later
may develop irregularly often
aggregated at the leaf margin end
of theleaf tipsor inarestricted area
of theleaf. Yellow halo surrounding
lesions on the leaves is the
characteristic symptom of disease.
Lesions on fruit and stems extend
1-3 mm in depth and are
superficially similar to those on
leaves.

Scab (Elsinoe fawcettii)

Scab attacks the fruit, leaves and
twigs, producing slightly raised,

irregular scabby or wart-like outgrowths. Scabs are grey or
pinkish at first and turn darker with age. They are more
common on fruits than leaves. Spores of the pathogen spread
inthe orchard by rain, overhead irrigation and during spraying
operations.

Sooty mold (Capnodium citri)

The disease is characterized the
presence of a black velvety thin
membrane covering the leaf
lamina. In severe cases, the tree
completely turns black with mold
on entire surface of twigs and
leaves. The fungus multiplies on
honey dew secreted by the insects’ psylla and whitefly and
spreads making it black and ugly owing to the presence of
black spores on the leaf surface. During flowering time, its
attack results in reduced fruit set, premature flowering and
fruit drop.

Psylla (Diaphorina citri)

Early instar nymphs are green or
dull orange while late instar
nymphs are bright yellowish
orange. Both nymphs and adults
damage by sucking the cell sap
from leaves, tender shoots and
flowers causing curling of leaves,
defoliation and drying of twigs. Nymphs secrete whitish
crystaline honey dew which attracts the growth of sooty
mold, adversely affecting the
photosynthesis. This insect also
transmits greening disease. In case
of severe attack the leaf buds,
flower budsand leaveswilt and die.

Whitefly (Dialoeurodescitri)

Theadultis1.5 mmlongwithwhite
or greyishwings, paleyellow body

and red constricted eyes. The nymphsare stationary oval scale
like, blackish with marginal bristle like fringes. Nymphs and
adults suck the plant sap and secrete honeydew which sooty
mold devel opsontheleaves. Severeinfestation resultsin black
layer manifestation, covering entire plant partsincluding fruits
affecting photosynthesis.

Leaf miner (Phyllocnistis citrella)

Adults are tiny silvery-white moth
about 2 mm long with fringed
wings seen on young flush leaves
when disturbed. Young pale yellow
larvae when comeout of egg, which
are normally feed between
epidermal layers of the leaf.
Presence of silvery serpentine
mines on the under surface of the
leaf are characteristic symptom of leaf miner. Usually each
leaf has only a single mine, but in case of heavy infestation
theremay be several minesper leaf. Thismining causesleaves
to curl up, distorted and thereby reducing the photosynthetic
area of the young foliage.

Thrips (Scirtothrips citri)

They are minute insects which can be seen even with naked
eyes. They cause damage to
flowers, leaves and young as well
as grown-up fruits by lacerating,
rasping and sucking the cell sap.
The attacked flowers dry up and
shrivel. On leaves, two whitish
lines parallel to the midrib can be
seen. Leaves become cup shaped,
leathery, distorted and wrinkled.
Thrips damage in nursery cause stunted growth of plant.
Silvery-white irregular patches with circular ring around the
neck of fruit are the peculiar symptom of thrips damage on
fruits. Fruits become discol oured.




Fruit sucking moth (Eudocima fullonica)

Thesemothsare active during night
and suck the juice from the fruit
with their long proboscis. The
punctures produced during feeding
by the adult mothsleadsto fruit rot
by secondary pathogensleading to
pre-mature fruit drop. The moths
are distinguished by having well
developed proboscis with dentate
tips which pierce the ripening fruits.

Prefer basin method of irrigation or doublering or drip
irrigation over flooding method for gummosis
management.

Application of Trichoderma viride (2 x107 cfu/g) at
100 g/ plant + Pseudomonas fluorescens (2 x 10° cfu/
g) at 100 g/ plant with well rotten FYM (10 kg) to
manage guMmmosis.

Grow intercrop with onion/garlic/chickpea between
rows of trees, which help moisture conservation and
reduce irrigation frequency, preventing spread of
Phytophthora and suppression of weeds.

Scrap affected bark portions of thetreetrunk, branches
and limbs with some healthy green bark using sharp
Knifeor Khurpa. Collect and destroy the diseased bark
and do not allow it to fall on the ground. Apply
fungicidal paint of cymoxanil 8% + mancozeb 64%
WP @ 2.5 gm in 100 ml linseed oil or Trichoderma
harzianum @ 100g/l with the help of paint brush on
trunk twicein ayear during February-March and July-
August to manage gummosis.

Drench theroot zone of theinfected treewith cymoxanil
8% + mancozeb 64% WP (25 g/ tree in 10 litres of
water) twicein February-March and July-August. Trunk
paint can be combined with soil drench for effective
gummosis management.

Remove infected unproductive trees and replace by
disease-free budded plants developed on improved
rootstock through proper indexing programme for
greening disease.

Strict monitoring of nurseries through registered
disease-free certification is essential to prevent spread
of greening disease.

Prune dead twigs, collect and destroy immediately to
prevent spread of dieback disease.

Use canker and scab diseases-free nursery stock for
planting in new orchardsor prune affected twigsin old
orchards and need based spray of copper oxychloride
@ 3 g/l during rainy season.

Spray streptocycline 50 t0100 ppm need based
following appearance of canker symptoms.

Dip the fruits infected with sooty mold in a bleaching
solution and subsequently wash them.

Give need based spray of 1% starch during August,
September and October for sooty mold.

Need based spray of imidacloprid 17.8SL @ 200ml in
500 liter of water and thiamethoxam 25% WG in 50g/
500 liter water to manage psyllaand leaf miner.

Erect yellow and blue sticky traps @ 50/ ha. for whitefly
and thrips.

Conserve natural spider, chrysoperlaand coccinellidae
enemies and enhance population through ecological
engineering.

Need based spray of aureofungin/ carbendazim + 2,4-
D @ 0.4¢g/10 g + 0.1ml/ 10 liter water. Use GA, in
place of 2,4-D when cotton or other broad |eaved crop
is cultivated in or around the orchard or spray mixture
of 2, 4-D + propiconazole 25 EC @ 0.1ml + 10ml/ 10
liter water to manage fruit drop.

Need based spray of imidacloprid 17.8 SL @ 200ml in
500 liter followed by ziram 80 WP @ 2.5 ¢/ liter water
to manage whitefly and sooty mold.

Destroy fallenfruitsby buryinginthe ground and neem
0il (1%) spray to manage fruit sucking moth.
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