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ABSTRACT

S iseetindes were evaluabed foe ther elfocoveness apanmst coros beal nuer. S it
coteefiy Stanmen fOraillanadae © Leprdopieray, on oone year ofd pumello. e evidis
saplmgs o citrues nursery. The tested insecticides withi the concentration were U penimethinm
o B Dehamethon o 0002 5%, Prolenofos 40% + Cypermethrin 2.5%) (Sobicron 425
PO o 0425 Dieon o 10 2 aifplant, Quimadplios o 10 2 avplant and Carboluron o 1.0
g oaiplant. The etlicaey wis determined based on survival of leal” miner Tarva and leal arca
ifestation wlicr the spplicaton of mscetode, Mo further miestaton and larval suroval wis
fimmad” Curboluran treated saplmgs afler one dian of application but other insecticndes reated
saplings o few survived larvae. Al insecticides were equally effective up W three wecks
b g e forther mifestation and karval survival, The residoal efTect wos determined in dass
required  for further infestanon. Carboluran treated plants required 362 dans Tor Jurther
mibvstation while Quinalphos treated  plants showed  inlestation alier 26,6 dovs: Thus:
carboduran wis Found 100 by superior both morespect of larval mortabity and residual elleo
agmnnrst Hhve pest eatrws leal moner,

beeyw s Cnrus, Mfcflocamiey oirelio, lsecncides, Ecacy and Residual eflve

Introduction

Fnsect pests are considered as one ol the mujor factors responsible foe low i qualiny and production
ol citrtus in Bungladesh, More than 250 insect pests have been reported woattack citrus plant Vv ™aver oo
19T G Rajput and Haribabu, 1985 ) OF these. eiteus leal minee, Phnflocniseis citredlo is the most
dustructive. microlepidopleran pest (Patel and Patel. 2000),. 1t attacks the citrus plans both jn the
nurserics and soung plantations and causes considerable cconomic damage W sarious citrus plants
ey and Pandes, 19640 FLIL 98T amd Botra er el 0 1998), Citrus leal” miner Teeds on epidermal
tissues of young leasos through serpentine wanel both in abaxial and adasial leal’ surfice. causing in
crumbling of leal and reduction in plant vigours Inaddition. it has been reported o encourage incidenee
ol it canker’ (A ef ol T9RE Prodian. 1992 and Muller, 19935,

Althwrngh, the control of citras leal miner is diffieult as it is un imernal leal feeder. application of
tseaticide s the principal method of iy conwrol in Bapgladesh, The eilicacy of dilterent insecticides
has netl been ovaluated against the pest in Bangladesh. Insectivides of contact action may ol be
ellective against the pest (Divender e el , 1997), Without testing, spraying ol diflerent insecticides muy
ot gpwovade suedessiul contral. As information on the electiveness of dilTerent insecticides s ol
available, the citrus griowers wse the chemieals indiseriminately, which may cause several adverse
ellects i the aprosecosysiem. Therelore, the present study on testing six nseeticvides was undernaken w
dutermine the bio-elTicacy against /. cifrella in g citrus nursery.

Materials amd Methods

This experiment wus conducted in a citrus puesery under Fruit Pree Improvement Project” (0701
focated o Madhukhali, Furidpur during July w August, 2002, Pammelo (Cieees gramdis 1), the most
suscephible citrus species w citres leal” miner (Singh. er ol 1988) was used For this study as host plan
Oroe-venr old siplities of unilorm growth were used Toe the experiment and Dive saplings were selecwed
o wiich treatment.. S insceticides including three Bmulsiliaoble Concentrates (10 and dree Ciran bar
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ol dormnbatons were evaluwed e there cllicacy againg lea” miner using recommended dose | he
Doanbalioble Concentrate  msccticides were Apromethrin (L permethomy 100 L a0 D™, s
e lmmethnn 205 0 g 0025 and Sobicron [Frofeneios J0% + Cypermethein 2,5% 425 10 @ 04157,
Fhe gramulor mseetiondes were Hasadin { Py 1 G g 1,0 eoaiplant, Ekidus (Qumalphost 3G a0 10 LT
anplaer anad Davikan | Carbotiuran) 3 G 10 g aifplant. The cmulsilable concenimies wene spr e wath
vontigons i spraver (1 hudson commel continuous spriver. Model no 43140 The granular inseetcides
wore apphead By dipging the ground area of the saplings lollowed by masing the pranudes with the suil
propurly. Waniee wis applicd thercafier 1o muoisten the soil for casy uptake of the chemicals by the suplings.
Flve comtral plunts sere sprised with winer only. All necessan precautions were ket dusimg spplivition wl
isectierdes, Dat were recorded prior and afler 1 day. | week, 2 weeks, 3 weeks, 4 weeks, S woeeks, bwecks
Al T wnecks al isectivide applicition. Obscrsation was macde on the fullow iy
ab survival ol lirva per infested plani
by i ol diflerent instrts) were ohserved carefully. by using magniltving slass. Al isdo daals including
e pre=pripal stigse per mfesied plam were countad,
i} Percentage leaf urea infestation
Phe peroentige of eal anca infestation was measured wsing ransparent graph paper considering o single leal
i PO drcin The investigation wais misde with the infested leaves only,
o) Residlual effect
Phe dins peguires tor Turther infestation was recorded to determine the residul ctiect of dilferen
el ides. 3
he Liy oun o thie experment was designed m Randomized Complete Blodk Design (RUBEL. The duty were
it sttistically aller appropriste: tanstemation and mean values were sepamied using Duscan's
Sluliple Raree et (18R 1

Roesules and Discussion

Phe vomparsiine sinds o efficiuey of some insecticides applicd as soll and Tolisr treatments against leal
i vateedfo iesting punnelo O greendee Lo nevealed sipoi et superiority of Carboturn 11,0 I
b phantd i rest of nsecticiches, The eMicaes was determined on the basis of number of linae survised per
iabested phats Beot area Difesianion, amd fesidual efliect of the Insecticides,

Survival of Lurvae

P deterisiine the clTiwiey of insccticides on the hasis of number of Tarva pee plant, obsen ations were e
prove il alter 1oy oweeks 2 weeks 3 owecks, 4 weeks, 5 weeks, 6 oweeks und 7 weeks of insecticide
apphivation. 1 he datiregarding cilicaey of insceticides on the basts of number ol Barva sueived per plam are
presiisedl i Lable |

AL the insecticides cansed significant moraline of ¢itrus leal miner lana. Aller one Jdin ol carbolurim
application ne: feal miner Birva was Tound W survive, Sobicron (Profenolis 30% = Oy permethrin 23%,) o
DAZR 0 Deltimethom o D023 and Cvpermethein o 001% showed less ellectivencss aeninst the pest
thim carhobusan Survival of the pest was ven low in all the insecticide reated plants after one gy of
upplecation. Bhumanmavae { T98T) louned the best control ol citrus beal miner with Cy permcthrin o 001% s i
Prelupnethenn e U005,

Alter 12 amd- 3 wecks of treatment, all foliar and soil msecticides became equally elfective mmd o farvi
survivel inoamy o imsecticides freated plnt. altboogh there was available sew Mush in the saplngs s
ihivites lan all the six o insectiendes an control TG of the leal miner pupulbation uptg 3wk of
application. Hosever, Sobicron. Disdnon and Quinalphos were Tound to by less ellective from dih wecks of
application when the vecarrence of el popolation was poticed agiin. Alruber of ol C997) and Seiy
PR downd least cllecivencess in larval monadine of eitrus lea miner with Digeinon, Funker intessaion in
the suplings treaged s s peonethrin and Delumethrin s observed afier Sth week, While Carbsfuran
Presitend plimts Bl oo anbestation up o Rve weeks, Alter seven weeks, all the ireated plants were Tound w be
nfested by the el miner and the trend was similar o that of pre-treatmentlrom: the fonegoing
discussion. it is concluded that Carboluran (1.0 g ailplant) is the most ellicicious insectivide in
cormpalling Barvae af /* wfredfi and the elTectiveness cun be sraded as:

Curboturan > Cypermethrin > Deltamethrin > Quinalphos > Sobicron = Diazinon.
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Fable 1. Bio-efficacy and residual effect of different insecticides against citrus leal miner. P civeliu infesting pummele. bused on kirval survival
[ Average no. of leal miner larva survived per plant a different interval = i
Insceticides Belore Adter Application _ )
Application IDAT | TWAT | 2WAT [ 3WAT | J4WAT SWAT h WAL TWAT
Cypermgthrin 4 80 |80 0.00" n.on" o.o0" 0.00° fr.an® 120 380"
0.01%a (2.40) (1.66) (1.00) (1.00) {1.00) {1.00) (1.17) {1.46) (2.18)
Deliamethrin 4.47 2,00 0.00" 0.00" 0.00" 0.00° .80 2.00" 3.40"
0.0025% (2.32) (1.72y {1.00) (1.00) (1.00) {1.00) (1.31) (1.71) (2.09)
Sulbvicron 4.60 120 o 0" 0.2 0.60™ | 4t 260 340"
0.425% (2.36) {1.45) < (1,00 (1.00) (1.08) {1.25) {1.63) (1.89) (2.09)
Diazinon 447 3.00" 0.00" 0.00" 0.40" 0.80™ 2.80™ 420" 5.00™
1.0 g ai plant (2.31) (1.99) (1.00) {1.00) (1an (1.31) {1.94) (2.27) {2.44)
Quinalphos 4,80 2.80™ 0.00" 0.00" 0.60" 1.20" 260" 4.00% 5.00™
1.0 g ai'plant (2.40) (1.94) (1.00) (1.00) (1.23) (1.46) (1.88) (2.23) (2.44)
Carbofuran 4.80 0.00" 0.00" 0.00" 0.00° 0.00° 0.00" 0.40° |.80°
1.0 g ai'plant (2.39) (1.00) (1.00) (100 (1.00) (1.00) {1.00) (1.17) (1.66)
Control 4.60 - 4 40" 3800 320 280 3.40° 4,00 4.60° 5.407
{Water) (2.35) (2.31) (2.18) {2.34) (1.94) (2.08) (2.23) (2.36) (2.52)
SE £ . 0.103 0.031 0.035 0.087 0.098 0.125 0.111 0.092
BEE. R
LSD - 0.407 0.123 0.137 0.345 0.388 0494 0.440 0.367
P< = 0.01 0.01 0.0 0.01 (.l 0.01 0.01 0.01

Figures in the u:.._n:ﬁ_ﬁ.mﬁm are X+ 1) transformed value

DAT = Dav(s) after treatment: WAT = Week(s) alter treatmem

Frzures having dilTerent letter(s) i the stperseript in same column are

significantly different (as per DMRT)
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Table 2, Bio-elMicacy and residual effect of difterent insecticides azainst citrus leal miner. 12, citrella infesting pummiclo, based on leal area infestation

== e i O  Percentage of leal area infestation -

Insecticides Before { After Application

_ Application IDAT | IWAT | 2WAT T 3WAT | 4WAT | SWAT | GWAT | 7WAT
Cypermethrin 7042° 4 80° 0.00" o.o0" 0.00" 0.00° 253 10.74° 50.82°
0.01% (57.00) (12.53) (2.56) (2.56) (2.56) (2.56) (7.19) (17.45) (45.46)
Deltamethrin 69.76" 5.60° 0.00" 0.00" 0.00" 0.00¢ 408" 2524 57.12"
0.0025% (56.64) (13.59) (2.56) (2.56) (2.56) (2.56) (9.88) (29.84) (49.10)
Sobicron 71.50° 1,28 0.00" 0.00" 0.76" 28R 6,24 52.1%° 68.26"
0.425% (57.78) (1.91) 12.56) (2,56) {4.04) (8.50) (13.30) (46.26) (55.90)
Diazinon 71.02* 7.20™ 0.00" 000" 1.72" 4.48" 29 66" 67.52" 80.36"
1.0 g ailplant (57.53) (15.46) (2.56) (2.56) (6.11) (10.30) (32.84) (55.27) (63.75)
Quinalphos 70.00" 10.00" 0.00" 0.00" 312" 9.04" 13.52" 61.50" 69.20"
1.0 ¢ ailplant (56.80) (18.16) (2.56) (2.56) (7.80) (15.89) (35.17) (51.69) (56.33)
Carrbofuran 73.82" 0.00° 0.00" 0.00° 0.20° 0.00° 0.00° 302 12.00*
1.0 g ai'plant (59.24) (2.56) (2.56) (2.56) (2.56) {2.56) (2.56) (6.71) (19.82)
Control 66.26" 68.38" 51.54" 43 54 49.22° 62.24" 60.50° 66.88" 76.76"
(Water) (54.69) (15.83) (45.87) (40.67) (44.53) (52.12) (51.06) (54.94) (61.23)
SE + - 1106 0.251 0.620 1.757 2.201 2.465 2,645 1.964
LSD = 438 0.99 2.45 6.95 8.71 9.751 10.46 71.768
LI » 0.01 0.0 001 0.01 0.0l 0.01 0.01 0.01

Figures in the parentheses are ¥(X+ 1) transformed value ]
DAT = Day(s) after treatment: WAT = Week(s) after treatment
Figures having different letrer(s) in the superscript in same column are siznificantly different (as per DMRT)
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Leaf infestution

Vhe i e Jeal indestateon after insecticide applications in respect of pereeatige of area at Jdillerent
mtervarks ure presented in the Pable 2. Vhere was asignilicant (<001 eflect of different insecticides o kel
dimagge b the pest ofler one day ol reatment. Carbofuran rested plants had oo leal” inlestataon whii
subicron treited planis had minimuom (L 28%arca) infestation, The rest of insecticides were more or less
exjunl i their ellectiveness, Aller | weck, 2 weeks, 3 weeks of application ne further infiestation was found i
all insecticide treated plants although the autumn Qushes are available in the aplings, Infestation ol Leal
ner was again noticed i the saplings treated with Quinalphios. Diacion amd Sebicron aller lour wecks ol
apphication. Valand ¢ of, (1992) Tound intermediate ¢lieet with Quimalphos (0.05%0. But the saplings treated
with Carbolurm, Uy permcthein and Delamethrn remamed free from infestation The Carbeluran il
plants were medleeted until 3 wecks of application but e saplings ireated with siher insecticides started o
fais e furrher vlestation. Plere. Cyvpermethnin, Debhamethein and Sobiceon reated saplings were least infesied
for the Teat mrmer. Bord of of (200011 found eflective control with Us permcethein (0% o) Tor the reduction vl
fead miner ifestatne Thus Carbofuran had the higher residual elleet and Kept the suplings free P leal
miner attack aple 5 weeks A few indesiition was noticed an the begioning of & wecks in the Carboluran
rested Suplines, The most eflfective insedticide at 6 WAT was Carbofuran followed by Cyvpermicthrin dned
Peliamethiing But the rest of the fnsectivides bad lost their toxicity and allowed the Teal misner Tor further
i festatiog. 2

Ihe infestation fevels ot all insecticidal treatment except Carboturan at 7 WAT were more or less similar 1o
pre treabient tsed, £in the basis of percentige arca of infestation it is concluded that Carboluran (10 ¢
av'plant) as e miost efficacious insecticide W control Teal miner inlestation. A rémurkable reduction ol
Plylociisis cieelle infestation with Cypermethrin and  Deltamethrin was reparried by Bathin and Joshi
V1991 and W oand Wuo (20000, Observation at different interval revealed the ollowing scguence of
cliveriveitess
Carbaturin Cspermethin - Delthamethom = Sobicron = Distsinon = Qunallphis

Hesidual Effect

A resular olvseryation was made o determine the time inerval reguined Tor Turiher infestation in the reaed
caplings. 10 was alse moted i the reated saplings had available auumn lush o infestation during the
experimental peood. The data on dass reguired for further infestition aller apphciion of pisectivides i
presented i e |

ik 16 30*

a* J
ann™’

dn 37t

35
Jo.an"

Ju 1m.0a’

Tl

iy pequilevd (o Tarther infesatinn

|

§ oy pecmcibein Belenmethrin Habivias Wiwzinnn wimmlphiog U arbiimean

Imsectividas

Fig, 1. Duyvs reguired for turther infestation by 2. eiterella in the saplings treated with
dilTerent imseeticides,

Bars having dillerent letior s are signilicantly difTerem
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O an s craes the Saplings treated with Carboluran showed the highest (46.2 duss) duration L

further imlestation, bot (@ was statistically similar w Cs permethein (4000 daxs) and Dehamethrin (3745
dus g, indicating their longer persistence in the plants. The lowest (2606 doys) duration Tor lurther
intestation was Twund in Quinalphos treated plant but it was identical W Dehamethrin, Sobicron and
Piasinon treated plant. indicating as less persistence inseticides, Thus, from the study. il cun b
rereiled that Carbeluron hos the high pesidual activities against leal” miner in the reuted suplings, The
resull ol the present imvestigation revedls that Carboluran @ 1.0 g ai. per sapling is the most cllicin o
and Jong persistent inseeticide against citres leals miner followed by Cypermuthrin e 0,001 and
Drelamethrin (LO023%, Since Carboluran has systemic action and is applicd as soil insectivade in the
Porm of cranules, it ciuses less harm o the ens ironment and beneficial orgunisms. Therelore, it could
b sugzested here that citrus gromvers should prefer Carboluran as one of the most eltvetive inseeticides
i itz the citrus leal miner im the nursers.
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