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Aburact— Slug caterplilars Setors nitens, have been appearing to be more serous insect pest of oll palen 33 i might comse frond
damages up fo 90%. Many effort had been made 10 control 1he caterpillars using insecticides but the insects are still existing and
exning significant damages 1o the palm, Micreblal insecticide, especially the one developed from indig patbogenic viru,
3 promising method of contrelling the insect shace its toicity te non target animals and humans is extremely low, A conventional
way of controlling S. nitens using crude sap of infected Larvae has been applied in several vil pal plastations in S # Island, bet
o improvements are required to make the method mare effective, efficient, widely acceptable and scicatifically justified, A

& on the p il wse of pathogenic virus native te Sumatra Island 31 biological condrel agent of slwg caterpilisr was
antucted to comprehend the pathegenicity and virulence of the entomepathogenic virus and to revesl the morphological idestify of
& particle. The results shumed that the use of vieus infecting caterpiflars 1o contral the lnsect was quite swccessful i term of
ncrearing the number of infected caterpiitars and reducing the rate of pepulation development in the field. The use of homogenized
isdected caterpilars 1o erably infect healty S, nitens caterpillars resulted in the symptoms charactesistics to viral infections appeared
I8 all treated eaterpillars with various extent of sy mplom developments. Some caterpillars could spine cocons but failed to release
i moth. Purification of the vires particles from infected caterpillars resubted in the apperarance of white hand in the yucrose
tradiest indicated the presemce of vieal RNA, Edecteon microscopic observation showed that the white band In 1he suerose gradient
tontained sphericie shape of virus parthches Justifying that the agent infecting S. nitens caterpillars is » vires which still seed further
saalysls fer its complete identification. s

Eopnwrds— Entomopathogenie Viras; Oilpaln; Setora Nitens.

especially Dama trima, Sctothosea assigna and Setora nitens,

I INTRODUCTION have been appearing to be more serious insect pest of oil

The cubtivation of oil palm in Indonesia was started in Pﬂ-lﬂ!l- M".” Fm'“ M been .'""dc © cqalro! ,'M

Sumatra before fnally spread to other big islands such as wcqnlhu using insecticides but the msects are still existing

Kakaantan. Sulawesi and Papua. Major palm oil producing 20 causing significant damages to the palm. Furthermore,

Poveces in Sumata are Riow, Nonh Semara, % sugsested by (2], the application of insecticide may cause

SouthSumatra, Jambi and Lampung. There had been major a lot of disadvantages described as environmental aid
challenges in the development of oil palm plastation in  CCOROMIc costs. ‘ : :

‘& .wch as good govemance and investment, Onc_conslu.al 10 produce high quality and quantity of oil

keadership, land policy, regional sutoromy and lsbor. p,lm 15 3 main ansect pest. Setora nitens (Lepidoprera:

Funbermore, ol palen growing arcas have potential ingect :::;'::::";:&:'B‘l "‘:’;qs"m;:l ::“[:';;""m and

’ ) . [4]. S. with Dasna trime,

P 2sh 55 shwcerty: bocle, pcale: famuct, Wagworms, D. beadleyi, and Serothosea asigna are also called as senle

Sugcateepillaz, corworm, leaf mmer moths, banch moth,
beathopper. aphids. and mealy bugs. Stug calerpillars, cmerpaliars and are wmportamt  dofolimors of okl palm

4



Asia [5] In severe miestations,
larvae consnme all folinge and leave mid-nib of the
frond, whech might cause significant decrease of fruit
production [6] . Crop losses caused by the insect feeding on
eil palm leaves have been caleulated 1o be abows 30% of the
crop yield (7). [B] The serious damage caused by S. niens
and the potential yield losses seems to be an aocptable
teuson for ol palm grower 10 use inscenicides 1o control the
pest

Controling the owtbecaks of S mitens, and other
limecodids atacking ol palm, mavitably provoked the
applications of broad spectrum msccticides which migiv
Cause serious damages to the environment [9], [10), [11),
[12} The consequences of the applscation of this 1echnixue
was apparent: pollution, 1oxscity to human and domestic
amimal, development of resistant pest population, damage to
beneficial insect and the development of new pest [13).
Furthermore, since not all chemecal substances have always
been used correctly and some of them are particularly haghly
foxic, mon target msects such as matural enemics sometimes
are being posoned. Synthetic insecticide has been repored
o camse resistance phemomena, very wide spread pollution
ad somctimes caused serious imbalances within ecosystems
i2)

Demand for effective and safer pesticides under
sustiinable agriculture systems has push the search for
baological pesticide. As an organism, insects are subject to
desexses comsed by wviruses. bacteria, and fungi. A
considerable number of bioinsecticides have reached the
market place, and msllion of bectares are treated annually
with emomopathogenic macroorganisms  worldwide [14)
Despite  recent advances, the use of bromsecticide is
proportiomally limited when compared 1o their chemical
Cosnicrpasts, even in countries where imany biopesticides are
produced

The growiag adoption of mcrobal biocontrol agents
depends on factors such as: 1) development of better
products, 1) development and implementation of truly
megrased pest management stralegies in which biological
option are emphasized [15], (16), [17], 3) the capacity of
bopesticide  manufacturers o maintain  marketing and
product support teams, 4) cultural changes (accepeance by
farmiers of slow-acting narrow-hest-range product), and §)
knowledge-based recommendations for product usef I8)

Most msect pathogens, especially emtomopathogenic
baculovirus, tend 1o infoct primanly insect larvae and arc
only  effective  against  this  slage Some  of
wentificdbaculovitus  have been  successfully wsed as
biological control of insect pest, For example, baculoviruses
bas been wsed to control velvet bean caterpillar (Anticarsia
genzmatalis) on soybean in Brazil [19). The virus are often
specific, safe for human and other vertebrate and have litile
of o envitonmental impact,

A major drawback of baculovireses is the long incubation
period to show effect or cause discase. Their action is
relatively slow (a matier of days or weeks) when compared
W most chomical  imsecticides (<day) lHowever
impeorvement of the speed of kill of certain baculovirus has
been achicved either by strain sclection or by genetic
cngIncenng of Spodopicra  cxigua multicapssd
nucleopolyhedeovirus (ScMNIPY) [20] Genetic engi

plastatzons m southeas

oaly the

nocninge

approaches have also been used predominantly 3
the speed of action such as deletion of specific
msertion of vanous mscct-specific toxin genes 2
(23

Another successful application of bacwlovieus §
the control of coconut rhinoceros beetle (Oryctes rhind
in the Andaman Islands in India, Virus epidemics i
populations was induced by infecting and liberating §
with Oryctes baculovirus. Results comparing levels o
damage 10 coconut, before and after virus introdud

ing us
have been $0-90% reductions ;::‘ o
Recenly, an unsdentified virus was found infecting pegatively
nitens and there have been an owtlook 1o use the vipg e 12) ¢
biologscal control agent of the inscct, Trials had been ansmissio
to spray crude sap of the infected caterpillar to the cate
population and the result were promising. However,
few of the wirus characteristic are known and
obviously a need to study the rest characteristics The cat¢
optimal use of the virus as biological coatrol agent is F‘- hosve
consideration nk:ledﬂl
The pathogenicity and virulence of the virus had not significast
thocou;hly understood. Molecular charactenzation o sympl ":;
umidentified entomopathogenic virus s anotehs ‘“’.::h 1
important aspect becawse it will provide definitive sden : sliivch
of the virus. color ume
I MATERIALS AND METHODS m‘mml’h:'
The experimenmt was conducted in the Laboratos collapse s
Phytopahology, Department of Plant Pests and DisedSl canerpillar
Faculty of Agriculture, Sriwijaya University in Nover®8l forh day
2012. The Sctora nitens caterpellar used for bioassay when all ¢
were coliccted from PT Salun Onl Palm Plansation, Pelg The sk
Baru, Riau. Only fresh and healty fifth instar caterpillar stage bet
used in the experiment the cocoo
The lates larval stage was selected because the caserpill@l  The incub
of this stage are very greedy, comsuming large amoust time peri
leaves as preparation for their pupal stadin. 100 grams catarpilin
infected caterpillars newly collected from sprayed ficld W@l in Table
homogenized and disolved in 5000 water. The use of K8E  forth day
amount of water compared to that used by oil palm gl vanous s

was w0 guarentee that there are enough virus in @ smalier ot

suspensson to mfect healthy caterpillars, The &i

Leaf blads from midlle frond of oil palm were cut into period of
cm loag segments and dipped imto the suspension, The concentrs
leal segments were then place in a 40 x 60 x 30 cm3 bax emvronim
feed 100 carerpallars. The leaves segments were rep Cocvo
whenever  mecessary, 10 increasethe  appetise  of the abnon
caterpillars no adwlt

Observation was conducted daily to record the incubath weeks, 1l
peniod, infection frequency, cocoon formation, o the coce
sympioms, adult moth libcration and morality. To purd developi
virus mfecting S, nitens caterpillar, 200 gr of frozen larv The p
(kept in ~800C freczer) were thawed and homogenized As show
500 ml of extraction buffer containing 50 mM Trs/HCL, pupal st
mM EDTA with pH 7.5, and 0.2% 2-mercaptocthanol become

The homogenatc was refined by centrifugation by shon
10,000xg for 30 minutes, and the supcrmatant was 1he caterpill
cenirifuged a1 100,0005g for 3 howrs. The pellets w fected

resuspended in 30 ml of TE buffer contaiming 50 mN
Teis'HCL and | mM EDTA a1 pH 7.5, layered on TE bu
comaining 30% sucrose (wiv), and then contrifuged
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100,000xy for 3 I The pellets were resuspended i $ wl of
18 buffer and sebpecred so further punification by a sucrose
mt and then spun at 100,000xg for 2 b The sucrose
hert was made by disolving 10, 20, 30 and 40% sucrose
in TE buffer wiv

The white band obscrved in the gmdient was collected,
ceatrifuged down ut 100,000xg for 3 hours and then
resuspended m distilled water. The tentative viral fractions
were observed 1o verify their purity and mtegrity by negative
gaising Using & tansmission electron microscope. Vil
particles punfied by sucrose gradient centrifugation were
negatively stained with 29 (wiv) sodmm phosphotungstate
7.2) on formvar-coated grids, and examaned with 2

yaasmission clectron microscope (Hitachi H.800)

il RESULTS AND DISCUSSION

The caterpallars of S. nites initially fed normally on oll
palm leaves wetted with suspension containing the juice of
imfecred caterpillars, but 2 days Iater their appetite decreased
ugnificantly and some caterpaliars started 10 show infection
symptoms. The first symptom shown by infected caserpillars
was the loss of their appetite, stop feeding, and no response
10 2ouch. Infected caterpillars then moved from leaf lamens
10 midvein and stayed there before finally drop and their
color tumed to yellowish brown

On the third day, 16 caterpillars showed initial symptom
ad other sympsoins such as moribundity, flaccidity and
collapse started o cccur on the forth day (Tabel 1) Ne
caerpillars was found dead until the third day, but since the
forth day larval mortality start to occur until the ninth day
when all caserpiliars have died.

The slowly infected caterpillars could reach the pupal
stape bat all of them fuiled 1o funher develop and died inmide
the cocoon, no adult moth was released from the cocoons
The incebation period of the virus was determined by —the
time period for at beast SO percents of the inoculuied
caterpillars had shown viral infection sympeomst. As shown
m Table I, the incubation period is 4 days, because in the
forth day S3 of 100 inoculated caterpillars have shown
vasious symptoms of infection. This incubation peried s
smalles than those found in the field which is around 8 days

The difference was quite acceptable because incubation
period of a viral pathogens arc dependent upon the viral
concentratson  in  the suspension appliecd and  the
environmental coaditions, especially temperature

Cocoons were spinod by infected caterpiflars indscased by
the abnormality of the cocoon which was darker in coler bt
mo adult moth was released from the cocoon even afler 4
weeks, the longest stage of normal cocoons (Table 2). When
the cocoon were finally dissected, mo cocoon had alive
developing moth inside

The pupae fasled 10 develop and deed inside the cocoan.
As shoun i above table, 39 caterpillars did develope into
pupal stage but mone of them succesfully developed 1w
become adult moth. The virulence of the vires was indicated
by shent imcubation period and high infectson frequency. All
Catezpallars fod on leaves segment containing the vins were
Infected sad cvemually dicd prematurely

The ligh virubence of the virus might be duc 10 several
Bactors such as the vieal freshness and particle concentration
The viral freshiness was ut its optimum because the vinses

were harvested from newly infected  caterpallars, the
nsonbund caterpedlars collected from the arca sprayed wirh
suspenssons of infecsed caserpillars from the previous years
preserved in a freezer conumonly wsed o preserve food
(meet and fish) because the lnboratory has mot been equipped
with technical freezer with very low temperature (-800C)

Even though the virus could initiate the disease afiey
being preserved for appeonsnately one year under freezing
semperature, the virnlence of the virus was Jower than that of
pewly infecied caterpillars, indicated by konger incubation
peniod and lower infection frequency. Not all caterpiflar fed
on sprayed leaves in the field showed viral disease
developmenz, many of them escaped from viral infection and
survived untl] the next generations

This was an indication that virulence of the virus
docreased quite sigmificantly afier long preservation under
freczing temperature. This has proven that the active agent is
a virus, because caly virus could retain its virulence afier
being frozen for ling time. However, keeping under freezing
temperaiure for Jong time also reduced the virulence of the
virus. The very high cfficacy shown by the mortality of all
moculated caterpillars showed that we can rely on the virus
to control the insect, but there must be same adjustment to
match the situation in the filed which are very different from
those i the experimental situation, The are some important
factors 10 be considered or adjusted 1o meet the highes:
efficacy of the viral ingecticide 1o be made based on virus
saturally infecting S. nitens. The time of keeping infocted
caterpillars under freezing 1emperature and the sempeizture
itself is very influential to the virulence of the virus derived
from the msect

The fresher the better. The concentration of virus particle
it the suspersion affect the number of virus paricles
ngested by each caterpillar in @ timw and this will affect the
incubation peviod and dnease development. The spray
method or the sprayer used determines the distribution oh
the virus particles on the leal surfaces treated which might
cause the same effect as virus concentration

YARLE 1
NUMBER OF CATERPILLARS SHOWING VIRAL INFECTION
SYMPTOMS DURING THE FIRST TO FOURT DAY AFTER
4 INOCULATION

Nambes of caerpdar thoning
Symproc mpran
dav dav) Tdav ) [dni
Active | 1o om_ |10 1@ 4 47
[ Siop feedar 0|0 16 ]
Flacadity [ N 2
lontsmary ) [] 0 [
Dicp o 0 ) [
pine cocomn o [ ] 0
Larval martality 10 [ 7
__fhl_phh!mu ) 10 0 0
(fond @ | 10 [T )
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TABLE N
NUMDER OF CATERPILLARS SHOW
SYMIFTOMS DA

INGEVIRAL INFETTION
RING THEFIFTH TONINTH DAY AFTIM
NOCULATION

-T.\uu!w of caerpdar houing
Svmprm | crmpten -

davd Tawd [dac [
Active | oo wugsons | 18 03019
Swp feeday 1) 13 |0 J¢o
Fiacodirs . SO Y | 0 0
[Meribady | 1) A B
- S T
Spete cococe H i 16 0
Laral swortiny 115 LN 5 I N
Tmogo iibersion e o [0 -10

wal L S A B

The sucrose denssty gradiemt cemtnifugation of pellets
supgested containing virus panticles resolled six fractions, of
which only theee fractions showed white bands (fraction 1, 3
and 5) but only. Fruction S is the densest and the only one
showed moleculsr weight from the three white bande When
all the six fractions were loaded onto polyscrylamide gel
(SDS-Page), fraction 4, S and 6 showed umilsr molecular
weight. However, since only faction § showed whise band,
oaly the white band from fraction § was processed for
transmission clecron microscopy (TEM)

Figeee 5. Sia Mractions sod throe white Sand weparated by secrose densily
praden cennligation [4) sad e resalt of pohyacrylamad gel (SOS Page)

Negative stasning reveaded that the purified particies had o
sphericle shape and no envelope and were about 20 am in
diamater. This sructural traits were similar 10 thosereported
for insect picorna-like viruses and members of the Family
Tetravindae

Figare ¢ Nepatoe zusag of vum  pamcdes panded dom Senve siee:

™ o deminty grades cemnfszmon Plaopapiad fem Lffaew
arde and &ferear sagwfcrnon

The negative staming clearly showed 1he sphenical or
mometnie shape form of the vine particle. The abicoce of

cagsule and thew diamecter indicoted that the v
member of Family Tetravindse which most of the
are pathogenic o mvertebhrates. According 10 Intess
Commitice on Taxopomy of Virus (ICTV), viras bd
Tetravinidae are isomeine o spherical, have no o
mfecting invertebrates and have natural genome
stranded ssRNA

The first three charactertstics match 10 S. nitens vin
the genome characteristics have not been studied, T,
the vatus infecting S. nitens can be tentatively cancludg
member of Family Tetravindae, but no genus and
can be determined because of the lack information
gEn0ome

As decided by lotemational Committes 0on Taxong
Virus, many characteristics are required 1o identify
viruscs, The characteristics required inchude
properiies (host range, wvectors, mode of transtnis
anligens  properties, vinon  physical/physicoche
charsctenstics, structural protein characteristics, and pe
molecular characteristics

SMSEEIBSTPEEERNL

Z40

IV. CONCLUSIONS

1 4

Based on, bivassay expetiment and molecular study o
virus naturally infecting Setora nitena of oif palm, it ¢
concladed that
I Views naturally infecting S, mitens is very promising

uwied as bwological control agent of the insect.

apphication of suspension of focted caterpillar jo
clean water is good cpough to reach reasopable )

control but there is a need to formulated the o
of making spraying

ne

CEOe

procedure and
suspension

Infecied caserpillars kept wnder freezing temperature
be used as the source of virus, and the virus fo

suspenaon

»

cxtent can retain ms virnkence However, the
gradually loss its virulence when frozen for long
Fresh harvested infecled caterpillass  much

virulence compared to the frozen ones
3. The purification and transmission electron mecroscop
virus naturally infecting S. miscns revealed that the vigh
is sphencal and no envelope. Because the virus infeg
invertebrate, these theee characteristics place the vir
Family Tetravinidae
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