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Abstract— Nuclear Poyhedrosis Virus (NPV) is one of biological control agents that can be incorporated in Integrated Pest
Management to support sustainable agriculture. A study was conducted to determine the diversity of NPV on lepidopteran pests on
cruciferae in West Sumatera. Larvae of Spodoptera litura, Spodoptera exigua, Plutella xylostella, dan Crocidolomia binotalis were
collected from cabbages, cauliflowers, broccoli, shallot, and leaf onion in three cruciferae production districts and then they were
brought to laboratory for the observation of NPV infection. The results showed that there were only three larvae of Spodoptera
exigua got infected by NPV called SeNPV. No other larvae of lepidopteran species collected were infected. Propagation of the SeNPV
obtained was done but the pathogenisity was low with the mortality 12%. It could be due to the low concentration of its polyhedra.
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One alternative control is biological control using natural
[. INTRODUCTION enemies, i.e. parasitoid, predator and entomopathogens. In
In the high land of West Sumaterat, vegetables are VeryWest Sumatera the_re have been lots _of s_tudles conducted on
pests natural enemies, but none of scientist has done research

intensively cultured with intensive use of synthetic : :
pesticides. It is very difficult for farmers not to rely on the on. ento.mopathog_en N“C'eaf Ponhedr03|§ Virus (NPV),
while this bioological agent is very potential to develop.

esticides even thought they have already known their 2 . .
pesticl v ug y hav y N INPV has specific host, efective against pests already

negative impacts, such as : natural enemies are killed [4], " . . o :
[12] pests become resistant to pesticides [14] Ioestsresstant to synthetic insecticides, safe for environment, and
ould be incorporated in IPM [18]. Thus, NPV could

resurgence, secondary pest outbreak, problem of pesticideg

residue, and environmental pollution (Rauf et al 2000). In asupport_IPI\_/I. S : .
program of West Sumatera government in developing NPV is virus that kills insects through digestive system by

organic farming, vegetables (cabbage, onion, broccoli, andattacking Fhe sucept_ible c_eII nuclei. Some '_[ype of NPV have
otgers) is one gf magin comod(ity to bge developed. However,been studied. NPV |_nfect|ng Spodop_tera litura known as Si-
in culturing the crops the main constrain is pest attaks NPV has been studied by _[1]’ "?fec“”g _Spodoptera exigua
mainly lepidopteran pests that could cause 100% loss [16]K10Wn as Se-NPV, and infecting Helicoverpa armigera
[71,[8]. A survey indicated that 89,2% farmers in West known as Ha- .N.PV have. _been studied [10]. Efe(_:t|veness of
Sumatera mentioned that the main constraint in practising’\" ¥ Pioinsecticide specific to army worm was field tested

organic farming was plant pest and disease [5] while in 52] and sh%\(/)ve? thel resul: t.hat thﬁ.l biori]nsecticide dcou_lc:]
organic farming the use of synthetic pesticides is not ecrease 88% larval population, while those treated wit

allowed monokrotofos insecticides with suggested dose could not

To decrease the negative impact of synthetic pesticidesdecrease larval population but even increased 27% larval

. ; . . o lation.

and to avoid farmers’ reliance on synthetic pesticides, popuiation S
Indonesian government has instructed to apply Integrated Scientific st_udy on NPV. has never been St.Ud'Ed in West
Pest Management (IPM) methode [17]. To support IPM, Sumatera, while the infection of NPV on Lepidopteran pest

obtain agricultural product free from synthetic pesticides, was ke_ver rep_]?rted In da f_|e|d Tehspemally on Iipld_gpteran
and to conserve biodiversity, the use of synthetic pesticidesAttacking cruciterae and onion. There are same Lepidopteran

should be decrease or not used at all. To achieve this point@€St SPecies attacking different species of crucifer could
several alternative controls are needed cause 100% loss. The same species of pest could also attack

leaf onion or shallot causing total loss. With variety of host
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TABLE |
EXSPLORATIONOF NULEAR POLYHEDROSISVIRUS (NPV) ON
LEPIDOPTERANPESTSON VEGETABLESIN WEST SUMATERA

plants there could be variety of isolates of NPV with
different effectiveness in controlling insect pests on their

host plants. For that reason, a research on diversity of
Nuclear Polyhedrosis Virus (NPV) as biological agent for b
Lepidopteran pests on vegetables has been conducted in - - ° =l
West Sumatera. The objective of the research were to study c 5| &5 £ g 5
. . . . . . o
the diversity of NPV infecting Lepidopteran pests attacking | . | £ = 2 e < e Bl 2 2
crucifers and leaf onion and shallot and to screen the best a 8 SE| St 5 S g
isolate to control Lepidopteran pests on that host plants. [9\] E'-q 3 &
;5
Il. RESEARCHMETHODOLOGY W
I 1 | 10-11 | Solok: 60/0 | 20/0 - 700/0
The research was conducted in field and laboratory from April Sungai Nanam
March-November 2013. Multiplication of hostplants. Host 2013 | Simpang
plants, broccoli and leaf onion were planted in pots and field Tanjung nan IV
as a feed for lepidopteran pests, Spodoptera litura, S. exigua,? | 2425 | Agam: - 250/0 | 200/0 | 300/0
. . April Batu Palano
Crocidolomia pavonana, and Plutella xylostella 2013
Exploration of Nuclear Polihedrosis Virus (NPV). 3 1-2 T Datar : 300/0| 200/0 600/0 400/0
Exploration of NPV was conducte in three central Mei 13 | Aie Angek
production of crucifers and leaf onion and shallots, Agam, | 4 |\1/|5'_1163 go'Ok : N - 17/0 30/0 800/0
. : . . el ungal Nanam
Tanah Datar, and Solok district. In each district 2 |[=——5=5 Agam 30010 10070 T 000 T 70070
subdistricts was determined. In each subdistrict some Mei 13 | Padang Lua
planting areas were taken. Lepidopteran larva were collected 6 | 4-5 T. Datar 300/0| 150/0 | 400/0 | 500/0
from crucifers: cabbage, cauliflower, and broccoli, and from Juni 13 | Aie Angek
leaf onion and shallot. Each species of larva was placed ir] 7 | 1112 | Solok 50 | 10/0 | 200/0 | 900/0
lastic containers (28X20 cm) and were labeled and brough Juni 13 | Sungal Nanam
p \ ‘ 981920 | Agam 300/0| 200/0 | 400/0 | 500/0
to laboratory, Observation on larva infected was conducted Juni 13 | Batu Palano
every day. Dead larva infected by NPV is marked by larva| 9 | 26-27 | T. Datar 300/0| 200/0 | 400/0 | 500/1
hung upside down (hung with prologs) on top of container. Juni 13 | - Pandai Sikek
NPV propagation. Each of NPV isolate, based on specieg 1° Jlljlllg -Agsi:iak 196/0| 81/0 129/0 | 200/0
and location of host plants, was ground and added sterilg - Batu Palano
water then smeared to the leaves surface of broccoli and ledf - Padang Lua
onion. The leaves were then fed to healthy larva. After larva| 11 | 31 Juli- | Solok 182/0| - 60/0 301/0
were infected and dead, they were harvested and kept in 1Agus | Sungai Nanam
. 13 Alahan Panjang
freezer until they were used.
NPV Purification. Infected larva were ground and added | 12 Z;?JS ;;DrﬂgirSikek 118/0| 111/0 | 96/0 -
. ) 0 ;
with Sodium De_docyl Sulphate .(0:1 %) then centrlfuged 13 Koto Laweh
2_000 rpm for 3 minutes. The debris like the crude tissue wag 13 | 12-13 | Agam N N 117/0 | 17200
discarded. The result was supernatant. Supernatant was Agus | Padang Lua
then centrifuged 3000 rpm for 30 minutes. The debris was 13 Batu palano
discarded and the same work were repeated for ten 4 timeg. 4 | 19-20 | T datar 2010} - 171/0 | 21900
. . Agus Singgalang
The end result was stock suspension of NPV polihedra 13 Koto Laweh
Pandai Sikek
[1l. RESULT AND DISCUSSION 15 | 28-29 | Solok _ - - 206/0 | 302/0
Agus Alahan Panjang
A. Explorasion of Nuclear Polyhedrosis Virus (NPV) 13 Simpang Tanj
) : 16 | 4-5 Agam 256/0| 32/0 197/0 | 294/0
Exploration of NPV on Lepidopteran pests on vegetables Sept 13| Batu Palano
in West Sumatera showed that there was only one isolate of Padang Lua
NPV found i.e. the NPV infecting Spodoptera exigua known 515 gal”ik 5570 116 5016
. " . - olo -
?)S'stfgtNPV collected in Nagari Aie Angek, Tanah Datar Sept 13| Sungai Nanam
IStrict. Aie Dingin
Table 1 shows that NPV was very rare found infecting [ 18 | 16-17 | T Datar 123/0] - 111/0 | 203/0
lepidopteran larva in field. Out of 24 times larva collections, Sept 13| Aie Angek
there were only 3 Spodoptera exigua larva found to be gfﬁgg’j;‘:}?
infected by NPV known as SeNPV. They were found on 195556 [ Agam 99/0 | - 99/0 1190
21st visit on larva attacking leaf onion in Aie Angek Tanah Sept | Ampek Koto
Datar. During all visits we did not find larva with infected 13 Padang lua
symptom. 20 | 23 Solok 89/0 | - 101/0 | 402/0
Okt 13 | S Tanjung IV
Sungai Nanam
21 | 7-8 T Datar 87/0 | - 7210 112/3
Okt 13 | Aie Angek
Pandai Sikek
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22 | 14-15 | Agam 49/0 | - 91/0 251/0
Okt 13 | Padang Lua
Batu Palano
23 | 28-29 | T.Datar 187/0 79/0 157/0
Okt 13 | Batu P AA
Singgalang
24 | 34 Solok 92/0 90/0 89/0
Nov 13 | Danau kembar
Sungai Nanam (1]
Remark : C.p : Crocidolomia pavonanna, P.x : Plutella xylostella, S.I

Spodoptera litura, S.e : Spodoptera exigua

Three larva infected were found after being reared in
laboratory. SeNPV found in three S. exigua was theni]
propagated by infecting healthy larva with 5 replications and
each replication consisted of 10 larva. The plant used was
leaf onion. The results of infection was presented in Table 2. 5,

TABLE Il
INFECTION OF SENPV ON SPODOPTERAEXIGUA ISOLATE AIE ANGEK [4]
TANAH DATAR
Replication Number| Number dead larvg  Mortalit

larva (%) [5]

1 10 1 10

2 10 2 20
3 10 1 10 (6]

4 10 0 0

5 10 2 20
Average mortality 12 [7]

8
Table 2 shows that the average mortality of S. exigua after[ ]

being treated by SeNPV was 12 %, which indicated that the
mortality was low. This could be the result of low
concentration of polyhedral of SeNPV in S. exigua.

From 5 replications (50 larva), 6 infected larva with
SeNPV were obtained. All 6 larva infected by SeNPV were [10]
then purified . Polyhedra as the result of purification could

(9]

be seen under microscope with magnification 40X10 1y
look at Fig.1.

F o [ &5 - [12]

< 23]

=+ i [14]

o~ [15]

-

o [16]

17
Fig. 1. Polyhedra of SeNPV isolate Aie Angek Kabupaten Tanah Datar [

(18]

V. CONCLUSIONS (191

Diversity of NPV in lepidopteran pests in West Sumatera
was very low. The infection of NPV was only found in

Spodoptera exigua attacking leaf onion, and none of

infection occurred on other species of Lepidopteran. There

(20]

(21]

12

were only 3 larva of Spodoptera exigua found to be infected
by NPV known as SeNPV. Mortality of larva caused by
SeNPV was low, i.e. 12%. This indicated that consentrasi of
polyhedra was low.
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