Bangladesh . Environ, Sci, Vol 9, 30-35, 2003 a BAED 155N 1561-9206
NATURE AND EXTENT OF DAMAGE OF CITRUS LEAF MINER,

Phyllocnistis citrella Stainton

M. Halinan, k. S Uslam, M. Jahan, M. B Al and 5 Rahman’
Prepariment ol ntemaokops . Bangladesh Apviculiveld Uaiversitg . Mymensingh
L "epartment of Emomalogy, Sherse=Bangls Agriculioral iniversity . B haka
TPhepartment il Cenetios and Mam Breeding. Bangladesh Apricaltoral U meversity, Mamensimgh

ABSTRACT

Investigadon was camed oul inoa citrus pursery ol Bangladesh  Agricaltural
i ersiny, Mymensingh, wodeterming the natore and extent of damage ol citros leal
miner (Pnllocniseis cirella Swinon) on three species ol citras vize Time (6 #ems
ctnceniatifindicn ). lenmwon (00 feend and pummelo (67 geeenfivd, The leal miner Tamva
prefers 4 w6 davs old leaves of citrus for intestation, The citrus leases o ol the
specics appeared W be twlerant against lead miner when they are 10 1o 14 davs old.
The larva aller hatehing pencieates through the adasiol and abasial surlice ol news
lews es by making irvegulor seeag gallers, The mining action of lorva damaiges leal
tisste. thus the-leaves sulter badly., showing delormed. and curled shape. boecome -
delective in Tunetion Do photosyathesis, and Goally diey ool aod Bl olT, The @ioeag
gallers Jooks broven in lemen, reddish sellosy in lime and sohite o panmmelo. Ve
highest pereenge of leal” infesation and area of leal” damage were found
pumimelo. The aumber of luey e mine. and length of mine werd alse higher i the
lews s ol pummelo followed by lemon and lime. Thus, pummclo appeared e Be the
susceptible species of citrus in Bongludesh,
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Introduction

Citros leal’ ovner. Mnclfocaisds ciivella Stainton is o very destructive pests of witrus (Pl and Patel.
200 0a), It inflicts considerable cconomic damage W various citrus plants in the south and Sooth 1as
Asiun vountries (LRI, 7987, e s Tound o attack citrus plont m dillTerent areas ol Bangladesh (AL
POsOL 1 e beal miner badly atiecks citrus in the nursery and soung plantations (Batra, 1998 1L usoally
vwvurs on the tender leaves of new Nushes bul svoung shoots and Truits are also reported e be atlacked
(Bcatic. 1989), The Larva aller hawhing penctrates through the coticle laver ol the leal” tissue and
mines the sertface of mewly Formed beas ese which resulls in crumbling of leal. reduction in plant vigor
by making sigsug callery und thereby redoce the photoss mbetic activity and eneourpee the incidence
ol Citres canker, (Prsdban 1992 0and Muoller, 1995), Heavy inlestation may retard in growith ol nursery
and newls planted trees (Muller, 19935 LCivrus leal miner s Jdilicult o control effectively as v s an
intermal Teeder. hnowledge on the noture and estent ol damage ol the pest is imponant aspect for
adupting appropriote management striteey, Seasonal incidence and extent ol damage of /' efreli
were shedicd by dilTerent authors ( Pandey and Pandes., 1964, Pena 199KR. Lora er e 1998 and et and
Patel, 2001). 13ul me in=depth studics in these regards bove been made in Banghadesh. Theeelore an
atbemp was underiaken o investizate the natune and extent ol damage of citres feal miner, B0 eireetlo,

Materials and Yethods

T he eaperiment soas condueled i diteas nuesers 3l Bangladesh Apricalioral Limmeresits . My mensingh.
during Februsrs G Apeil, 2005 Noatoee and extent ol dumaize ol leal miner were insestigated on fimge
Lt cranserifedicn. bemo, (07 By and pummclo (€0 grandisg as host plant, The laxout of i
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eaperiment was Randomicod Complete Block Design (RCBIDY) with live replicativons considering o
single plant as o replicate. One-vear-ofd citrus saplings having unilorm vigour were selected. The
phaants were Tree from insceticide application, Data seere recorded on preferencde ol leal Tor inlestion.
bt ol v, mie and length of mine per infiested leal, Percentage ol leul inlesution and inlested
arci pr beal were also determined.

Prefevence of leal for infestation

e vitrus plants were i new ush condition. Five newly sprovted leaves were sclected and marked
Pronm e ol the viens plant, Fo ety the infestation observation was made daily at $A40) aon, Ty
infestation was idennilied with the initation of mining in leall The age of feal ot inital infestation was
recorded, s the period reguired for stirting mining aectivity by the & ciredfle. The day ol sprouting was
comsidercd as ameedas =old Teal. The age ol feal foe maximuom infestation and For kst mfestation s
alsin rewonided.

Number of larva per infested leafl

1arva ol dilferent instarist of O cirrfla was observed carelully wsing mugnilving gloss. Towd number
o indiy iduals wos counted ineluding the pre-pupal stage,

MNumber of mine per infested leaf

Since the mine is Jgzag in pattern. so it is diflicult w count the wtal number of mine per inlested leall
Flere the tnal number of initial and terminal point ol the mine was counted then i0was disvided by (s
o gt the twotal mamber o mine, The inilial point was marked as the minute hole and e woinal point
v tnarked as pupal chiambier or dead Larval exuyiae™s.

Length of mine (cm) per leaf

[l feneth of mine by the feal miner in the infested leal was measured inem As the mine is zigeag in
shape and it is diflicalt ke measure the mine length, Tenee. a fine thread was placed on the wnned and
then the deneth of thread was measured as the length ol mine by placing it on a seale,

Percentage of leaf infestation

Sumbers ol healthy and infested leaves were counted rom cach selected twig with 15 leives
fapprosimatels | om the apexs and percentage of leal inlestation was caleolated.

Percentage area of leafl infestation

Percentasc arca of beal infestatios was studied with the infested leaves valy, The percentage area ol
leal intestation was measured by using transparent graph paper considering a single leal s hundred
percent arcas. e dota swere anulsced statistically ollowing Gomer and  Gomer (19840 The
poreetaee data were tanstormed by aresine wnsformation belore analysis and mean vidues were
separiied wang Do ’s Multipic Bange: Fesl

Feesults amd Discussions

Citrus beal miner 1° cétrelfin posses chewing tpe ol mouthpars i its lanal stage and siphoming 1 pe ol
moathparts in s sacolt staee. The Jamage is coused by the Jurca onky . The nature and eatent of Jamagy
ol catrws dead miner on loed plant aried considerably,

i) Nature of damage

0 overeeflo is an inteenal Teal feeder swhich attacks only the younger and tender leaves of citrus causing
them distorted and curled by making zigeag gallers, The natwre of damage ol 1 cirella observed in
this study s deseribed below,

Preference of leaf age:

he citrus lgal miner prelers newls sproated soltand succulemt leaves Tor inlestation, The age ol dillerent
citrus leaves play a vtal role tor leal miner miestation. The dat regarding the age ol leal Tor infestation are
presemted m table T The Test idestation was noticed alter 2.2, 2.0 and 1.8 days in lemon. lime and pumello
Teal respectivels, which are statistically insigmibficant. he inlestation was continued up w10, 11 and 14
dhigy s o b, demon and pummelo el respectively, But after this period no leal was found 1o be attached by
I cibrelf
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Laable 1. Apw ol diflerent vitras leal for 1 citeeliamiestation:
A ol heal for inlestston (indays)

Ll speiivs

Divitiak inlestation Mlax imum inlestation [ Last infestation
Lime 220 L° 10.00°
Lemum 200 450" 1L
Pumnwle |80 .0y F4.400°
LS00 - f 1.2 33
S () 3 125 047
Level of significance NS | P= 0001 P 0,001

Ny with dilferent feter man column ane significamly different,

Aier 440, 48 and 3.6 dass the highest number of leal was infested by P cnredle in lime, lemon and
pumimele respectively. I this investigation it was found that lime leaves was infested last of all amnd its
labiliny W be attacked s less. whereas pummelo feal was inlesied before others and it liabilits 1w by
atlachked by caeelle s high, The citrus leal miner attacks eaves of 2.2 1o 100 davs in lime, 2.0 w 1100
chn s i Jemon o T8 W T 0duys i pummiclo. Besides it prefers wombest the leaves of 4.0 1o 6.0 diy s old,
Mogahed (P99 reported that the feaves ol 1w 3 dins old were mostly infested and that of 11w 13 dass
uthd heives wene appeared t be tolerant against P, citeeller,

Mature of leal mining

e emmaibe By s cpps simgly, o the lewer surface of leaves, particularly in the midnb region. Aler hawhing,
e Tarva penwtiates through the epidermal laver by making irregular serpentine mine. Major Dindings
reported byoseveral sworhers (Pandes and Pandes P96, Prodhuon 1992 and Muller: 1993 ) indicate tha the
Farvin mines vnls the adasial surface but in this imvesigation it was found that the Teva mines both adasial
and bl surface of heaves, Primanily the Girviomines in the adasial surtisce but when the infesting arca
this sueefie b5 Tiished then i migrates W the abasiil suelace through the jusction between el wing and
heal Fatawamae, § B cuconntening ol ang e of barrier i the sy ol wnoehng. the farva changes s dinection m
waking gallers, e borner meludes hard mib, Jeal margin, leal spot ond uny hard particles attached w e
leal surfiwe The mining action of larve caused delormed and curled shape of leall reduction of
phitesy wbheiie deea s lnalls. leal deving and droppine of 1

Svmplem of mine:

Masst of the tme the Barva starts it leeding from mid rib region and proveeds toward the margin of’ el
When the Biesa resched o the nargin then linding mo stragght was. it s bach and procecds waards the
mdrib, Thus it mikes o ageae gallerns. As the larva leeds and mwves about the leal” part behind it adong
with the imlle gallers, o maevom Tine of semi-liguid exerement was Tound wineh was whitish o fiest b
trneed Brown swith age in lemon (Plate 1), reddish-yellow in lime (Plae 2) and pure white in pummelu
leanoes (Mate 30, Similar notes were also reported by Pandes and Pandey ( 1964).

b) Extent of damage |
The extent ol damage of P eftrelfa was determined on the basis of percentage of leal’ infestation. arca
ol Tl infestation and number of farva, mine and total kength of mine per infested plant,

Percentage of leal infestation

A significant (P<0.001) diflerence in pereentage of leal infestation was found in the three citrus
species (e ) The highest infestaton (80.42%) arnd the lowest (37.46) o leal inlestation were
obsery ed in pummelo and lime respectively. The muderate infestation was found in lemon, None ol the
three citrus specivs were Toend resistant o the £ cirelle Lara erof (1998 Tound the range from 12,0
1o Bt 6t%e and Boughdad e of. reported 07.0 to 52.0%,
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Pline 1. Inlested leal of lemion

a2 Intested Ll ol me

Mate 3. Infested leal of pummelo

33



Bangladesh J. Environ. Sci. Yol. 9, 2003

O % leaf infestation @ % area leaf infestation

80.42a

Percentage of infestation

Citrus species
Fig. 1 Extent of damage of citrus leaf miner, F. citrella based on percentag of leaf
and area of leaf infestation

Percentage area of leaf infestation

Pereentape of urea of leat’ infestation also varied significantly in the difterent species and Followed
similar pattern (Fig. 1) w that percentage of leaf infestation. The highest (68.18%) arca ol leal
inlustution was lvund in pummelo. which is fullowed, by lemon (58.22%) and lime (31,24). Batra eral
L 1998) reported o similar trend of extent of damage in respect ol area of leal’ infesiation.

Mumber of larva per infested leall

Fhe farva ol M cinredla 15 mostly contined in the lower surface of the leaves butl occasionalls they are
Townd in the upper surface. Average member of larva per infested in the cirus specics is proesented in
the Table 2. Larval count in the citrus species showed a signilicant dilference (P<O001) The
mvasimum number ol larva (208) per infested leal’ was found in pummele leal and that of the lowest
(1400 waos in lime. Mean numiber of leal miner larvae per lkmon leal was 168, The number ol larva per
infestied leal depends on the serface area of leal. The surfoce area of leaves of lime. lemon and
pummelo s dilterent of equal sge. In the three citrus species pummelo had the maximum leal surlace
Fsllonwed lemon and lime. The highest number of larvae was found in pummelo and the lowest was in
lime. I was abso found that bigher lanval inlesiation was in the leal having maximum leal surface,

Mumber of mine per infested leaf

Mumber ol mine per infested leal was varied significantly (P<0.01) and followed the similar patlern w
that ol number of s per infested leal (Table 2). Number of mine was higher {240} in pommcho leal
wnd losver (A an limwe leall
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Table 2, Average number ol lurva, mine and wial length of mine of P, citrella per infested leal

— : No. of _ ~ No.of _ Total length of
¢ larvadintested feat mine/infested leaf larvavinfested leal

Limu [Pl 140 12,008

Leman 1.68" 216 15.00°
Pummelo : 208" 2400 2507
LS., ! (.20 ' 0.1 467

Sk i) : 0.0 002 0,142

vl ui'hignir’n:-.l.n.:t:; P L0010 P< 001 P00

Means in diflerent letters in g column are significantly different.

Total length of mine

The data regarding length of mine are presented in table 1, The larva made imegular serpentine ming
with in the leal laming. The length of mine was significantly different among the three citrus species,
The length of mine was Tound higher (25 ¢m) in pummelo leat’ followed by lemon (15 em) and lime
(12 emy. This is wlso might be due o the variation in size of leaf of difterent citrus plant,
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