
India is the hom
e of citrus fruit, and it is cultivated in an area

of 105.4 m
ha w

ith the production of 13.97 m
t. K

innow
 is one

of the valuable fruit crops that m
ostly grow

n in N
orth Indian

states. Several insect pests and diseases dam
age the crop and

reduce the yield and quality of fruits. M
ajor pests attacking

kinnow
 are canker, gum

m
osis, greening disease, dieback,

sooty m
old, scab, leaf m

iner, psylla, w
hitefly, lem

on butterfly,
fruit fly and thrips. To m

anage these m
enace, farm

er often
resort to cocktail pesticides w

ithout achieving the desired
result. O

ne of the refined approaches is to go for Integrated
P

est M
anagem

ent (IP
M

) w
hich prevent pest resurgence,

m
aintain natural enem

y diversity, prevent pesticide resistance
and increase econom

ic yield of the crop.

G
um

m
osis (P

hytophthora nicotianae)

T
his disease is m

ainly characterized by the form
ation of

gum
m

y m
aterial on stem

 or rotting
roots. O

n the trunk and branches
gum

 exudes out from
 the blisters

and each blister contains a gum
pocket from

 w
here it excretes out

on the plant surface. R
oot rot occurs

w
hen the cortex of fibrous infected

trunks becom
e soft and w

ater-
soaked, leaving only a w

hite thread-
like stele. T

he affected bark turns dark brow
n and develops

longitudinal cracks.

G
reen

in
g d

isease (C
an

didatu
s liberibacter

asiaticus)

G
reen

in
g

 in
fected

 leav
es are

g
en

erally
 

sm
all, 

u
p

rig
h

t 
an

d
frequently have green veins and
ch

lo
ro

tic 
in

terv
ein

al 
areas.

D
iseased leaves also show

 various
types of chlorotic m

ottling w
hich

is one of the diagnostic sym
ptom

s
of greening. Infected fruits are
sm

all and m
is-shapen, m

any fall prem
aturely, w

hile those that

rem
ain on the tree do not colour properly, w

ith stylar (low
er)

end rem
aining green and hence the nam

e ‘greening’. T
his

disease is transm
itted by infected bud w

oods and through
citrus psylla in the orchards. Psylla picks the pathogen in
nym

phal stage and transm
its w

hen adult.

D
ieback (C

olletotrichum
 gloeosporioides)

T
he term

 ‘dieback’ m
eans death of

plant from
 top to dow

nw
ards.

D
ieback occurs m

ainly due to
several interacting factors such as
p

ath
o

lo
g

ical 
in

fectio
n

s, 
p

est
attack

s, n
u

tritio
n

al d
iso

rd
ers,

unfavourable environm
ent, faulty

cultural practices, poor choice of
plant m

aterial etc. M
ajor sym

ptom
s include com

plete decline
of trees through girdling of the trunks and dropping and
blightening of the leaf. T

he disease usually starts from
 the

apical part of the shoots and under favourable clim
atic

conditions, pathogen spreads dow
nw

ards up to the base of
shoots w

hich show
 signs of w

ilting and ultim
ately die.

C
an

k
er 

(X
an

th
om

on
as

axonopodis subsp. citri)

2-10 m
m

 lesions are circular later
m

ay develop irregularly often
aggregated at the leaf m

argin end
of the leaf tips or in a restricted area
of the leaf. Y

ellow
 halo surrounding

lesio
n

s 
o

n
 

th
e 

leav
es 

is 
th

e
characteristic sym

ptom
 of disease.

L
esions on fruit and stem

s extend
1

-3
 

m
m

 
in

 
d

ep
th

 
an

d
 

are
superficially sim

ilar to those on
leaves.

Scab (E
lsinoe faw

cettii)

S
cab attacks the fruit, leaves and

tw
igs, producing slightly raised,

irregular scabby or w
art-like outgrow

ths. Scabs are grey or
pinkish at first and turn darker w

ith age. T
hey are m

ore
com

m
on on fruits than leaves. Spores of the pathogen spread

in the orchard by rain, overhead irrigation and during spraying
operations.

Sooty m
old (C

apnodium
 citri)

T
he disease is characterized the

presence of a black velvety thin
m

em
b

ran
e 

co
v

erin
g

 
th

e 
leaf

lam
ina. In severe cases, the tree

com
pletely turns black w

ith m
old

on entire surface of tw
igs and

leaves. T
he fungus m

ultiplies on
honey dew

 secreted by the insects’ psylla and w
hitefly and

spreads m
aking it black and ugly ow

ing to the presence of
black spores on the leaf surface. D

uring flow
ering tim

e, its
attack results in reduced fruit set, prem

ature flow
ering and

fruit drop.

P
sylla (D

iaphorina citri)

E
arly instar nym

phs are green or
d

u
ll o

ran
g

e w
h

ile late in
star

n
y

m
p

h
s are b

rig
h

t y
ello

w
ish

orange. B
oth nym

phs and adults
dam

age by sucking the cell sap
from

 leaves, tender shoots and
flow

ers causing curling of leaves,
defoliation and drying of tw

igs. N
ym

phs secrete w
hitish

crystalline honey dew
 w

hich attracts the grow
th of sooty

m
o

ld
, ad

v
ersely

 affectin
g

 th
e

photosynthesis. T
his insect also

transm
its greening disease. In case

of severe attack the leaf buds,
flow

er buds and leaves w
ilt and die.

W
hitefly (D

ialoeurodes citri)

T
he adult is 1.5 m

m
 long w

ith w
hite

or greyish w
ings, pale yellow

 body

and red constricted eyes. T
he nym

phs are stationary oval scale
like, blackish w

ith m
arginal bristle like fringes. N

ym
phs and

adults suck the plant sap and secrete honeydew
 w

hich sooty
m

old develops on the leaves. Severe infestation results in black
layer m

anifestation, covering entire plant parts including fruits
affecting photosynthesis.

L
eaf m

iner (P
hyllocnistis citrella)

A
dults are tiny silvery-w

hite m
oth

about 2 m
m

 long w
ith fringed

w
ings seen on young flush leaves

w
hen disturbed. Y

oung pale yellow
larvae w

hen com
e out of egg, w

hich
are 

n
o

rm
ally

 
feed

 
b

etw
een

ep
id

erm
al lay

ers o
f th

e leaf.
P

resence of silvery serpentine
m

ines on the under surface of the
leaf are characteristic sym

ptom
 of leaf m

iner. U
sually each

leaf has only a single m
ine, but in case of heavy infestation

there m
ay be several m

ines per leaf. T
his m

ining causes leaves
to curl up, distorted and thereby reducing the photosynthetic
area of the young foliage.

T
hrips (Scirtothrips citri)

T
hey are m

inute insects w
hich can be seen even w

ith naked
ey

es. T
h

ey
 cau

se d
am

ag
e to

flow
ers, leaves and young as w

ell
as grow

n-up fruits by lacerating,
rasping and sucking the cell sap.
T

he attacked flow
ers dry up and

shrivel. O
n leaves, tw

o w
hitish

lines parallel to the m
idrib can be

seen. L
eaves becom

e cup shaped,
leathery, distorted and w

rinkled.
T

hrips dam
age in nursery cause stunted grow

th of plant.
Silvery-w

hite irregular patches w
ith circular ring around the

neck of fruit are the peculiar sym
ptom

 of thrips dam
age on

fruits. Fruits becom
e discoloured.
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F
ruit sucking m

oth (E
udocim

a fullonica)

T
hese m

oths are active during night
and suck the juice from

 the fruit
w

ith their long proboscis. T
he

punctures produced during feeding
by the adult m

oths leads to fruit rot
by secondary pathogens leading to
pre-m

ature fruit drop. T
he m

oths
are distinguished by having w

ell
developed proboscis w

ith dentate
tips w

hich pierce the ripening fruits.

IP
M

 interventions
Prefer basin m

ethod of irrigation or double ring or drip
irrigation over flooding m

ethod for gum
m

osis
m

anagem
ent.

A
pplication of Trichoderm

a viride (2 ×
10

7 cfu/g) at
100 g/ plant +

 P
seudom

onas fluorescens (2 ×
 10

8 cfu/
g) at 100 g/ plant w

ith w
ell rotten FY

M
 (10 kg) to

m
anage gum

m
osis.

G
row

 intercrop w
ith onion/garlic/chickpea betw

een
row

s of trees, w
hich help m

oisture conservation and
reduce irrigation frequency, preventing spread of
P

hytophthora and suppression of w
eeds.

Scrap affected bark portions of the tree trunk, branches
and lim

bs w
ith som

e healthy green bark using sharp
K

nife or K
hurpa. C

ollect and destroy the diseased bark
and do not allow

 it to fall on the ground. A
pply

fungicidal paint of cym
oxanil 8%

 +
 m

ancozeb 64%
W

P @
 2.5 gm

 in 100 m
l linseed oil or Trichoderm

a
harzianum

 @
 100g/l w

ith the help of paint brush on
trunk tw

ice in a year during February-M
arch and July-

A
ugust to m

anage gum
m

osis.

D
rench the root zone of the infected tree w

ith cym
oxanil

8%
 +

 m
ancozeb 64%

 W
P (25 g/ tree in 10 litres of

w
ater) tw

ice in February-M
arch and July-A

ugust. T
runk

paint can be com
bined w

ith soil drench for effective
gum

m
osis m

anagem
ent.

R
em

ove infected unproductive trees and replace by
disease-free budded plants developed on im

proved
rootstock through proper indexing program

m
e for

greening disease.

S
trict m

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

Prune dead tw
igs, collect and destroy im

m
ediately to

prevent spread of dieback disease.

U
se canker and scab diseases-free nursery stock for

planting in new
 orchards or prune affected tw

igs in old
orchards and need based spray of copper oxychloride
@

 3 g/l during rainy season.

S
pray streptocycline 50 to100 ppm

 need based
follow

ing appearance of canker sym
ptom

s.

D
ip the fruits infected w

ith sooty m
old in a bleaching

solution and subsequently w
ash them

.

G
ive need based spray of 1%

 starch during A
ugust,

Septem
ber and O

ctober for sooty m
old.

N
eed based spray of im

idacloprid 17.8SL
 @

 200m
l in

500 liter of w
ater and thiam

ethoxam
 25%

 W
G

 in 50g/
500 liter w

ater to m
anage psylla and leaf m

iner.

E
rect yellow

 and blue sticky traps @
 50/ ha. for w

hitefly
and thrips.

C
onserve natural spider, chrysoperla and coccinellidae

enem
ies and enhance population through ecological

engineering.

N
eed based spray of aureofungin/ carbendazim

 +
 2,4-

D
 @

 0.4g/10 g +
 0.1m

l/ 10 liter w
ater. U

se G
A

, in
place of 2,4-D

 w
hen cotton or other broad leaved crop

is cultivated in or around the orchard or spray m
ixture

of 2, 4-D
 +

 propiconazole 25 E
C

 @
 0.1m

l +
 10m

l/ 10
liter w

ater to m
anage fruit drop.

N
eed based spray of im

idacloprid 17.8 SL
 @

 200m
l in

500 liter follow
ed by ziram

 80 W
P @

 2.5 g/ liter w
ater

to m
anage w

hitefly and sooty m
old.

D
estroy fallen fruits by burying in the ground and neem

oil (1%
) spray to m

anage fruit sucking m
oth.

F
ruit

sucking
m

oth
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