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In Vivo Mass Production of Spodoptera litura Nuclear Polyhedrosis Virus

Dae Joon

ABSTRACT

A M- R -FXE AR W
Im!, Kui Moon Choi}, Moon Hong Lee!, Bvung Rae Jin?, and Seok Kwon Kang®

Mass production of Spodoptera litura nuclear polyhedrosis virus (SINPV) was carried out
on massively reared host insects. The yield of SINPV was maximal with 6.7 X 10° PIBs per
larva on the 8th day post inoculation, when 5th instar larvae were inoculated with 1.1 X 107
PIBs per ml, and 2 g of artificial diet was sufficient for food consumption of a larva. The
moribund larvae were more suitable for handling and mass production of virus than the
completely dead larvae. The larvae, when treated with methoprene (Manta®), prolonged their
larval period and consequently became bigger to result in higher yield(about 15%) of virus.
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Table 1. Weight of the artificial diet fed by a
Spodoptera litura larva®
(Unit : gram)

Days of post inoculation
Inoculum(PIBs/ml)

5 7
1.1 X 10° 0.52 1.40 2.04
1.1 X 107 0.54 1.24 1.79
1.1 X 10® 0.50 1.18 1.59

¢ Larvae were inoculated with NPV just after 4th
ecdysis.

Table 2. Comparision of S podoptera litura nuclear
polyhedrosis virus productivity in infected
larva depending on physical status®

Status PIBs/larva PIBs/g of larval wt.
Living infected 0.900 X 10° 1.281 X 10°
Moribund 5.700 X 10° 8.399 X 10°
Dead 6.649 X 10° 11.343 X 10°

* A larva was inoculated with 100 gl of 1.1 X 10®
PIBs/ml just after 4th ecdysis and then harvested
on 8th day post inoculation.
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Table 3. Physical status and weight of Spodoptera litura larvae depending on inoculum concentration
and harvesting day p.i.

Inoculum
(PIBs/n¢)

Harvesting
day p.i. 0

Developmental Status (%) Weight of 20 infected

50 100 larvae(g )

1.1 x 10°

w0 N >

13.50
13.41
12.82

.

10. 42

1.1 X 107

w0 e N D

13.43
10. 41

10. 49
9.49

1.1 x 10¢

w00 NN >

//

11. 22

10. 39
9.78
8.73

zZ

: dead

. survived

Table 4. Yields of Spodoptera litura nuclear
polyhedrosis virus at different inoculum
concentration and harvesting day against

5th instar S. litura larvae

Inoculum  Harvesting PIBs/larva

(PIBs/ml) days p.i.

PIBs/g
larval weight

L1 X 10° 6 1.324 X 10°  1.961 X 10°

7 2.176 3.247

8 2.312 3.605

9 2.906 5.578
L1 X 107 6 2.531 3.770

7 3.456 6.644

8 6.724 11.212

9 4.612 9.720
L1 X 10° 6 3.862 6. 888

7 3.979 7.656

8 5.187 10.612

9 4.289 9.825
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Table 5. Effect of methoprene on pupation of Spodoptera litura larvae®

Methoprene No. of tested Numbers of pupae at each day Pupation  Pupal

(2.5 pg/ml) insect 1 2 3 5 6 7 8 9 10 (%) wt.(8)

Treated 56 22 10 11 2 80.0 0. 468

Untreated 57 19 17 11 82.5 0.391

“ A fifth ecdysis lerva was treated with 100 gl of methoprene(0.25 ug).

Table 6. Effect of methoprene® on production of Spodoptera litura nuclear polyhedrosis virus

Inoculum*(PIBs/ml) Harvesting days p.i. PIBs/larva PIBs/g larval weight Mortality (%)
1.1 X 107 6 2.671 x 10° 4.515 X 10° 25.0
7 3.750 5.748 33.3
8 7.733 13.010 80.0
9 5. 287 9.086 75.0

* Methoprene treatment was same as in Table 4,
b Inoculum was 50 ul.

Aol A utolelzol S FUTR @2 o
H3E oA EE BFER AHedA 7ol
AAAY Aoz A7

EHAES KHRRY TE ERE W SNE
53 Fo] 1.1 x 10°* w}zb# /mlg) vlo] &
2% AFT ¥ 6,7,8,994 ) FHAs ) e
FEHAN hEES 2AEE (R 3).
A5t ohge MMEES 2AE A dlel
de AFFEL ®2, AFF 957+ AAES

5 A& Fov W MEEES st

Shapiro %(1980) - Y 2 Fx 2 HF3}
= ifkAe] xof vrolel& A Ato] A=z A
FEE7t UF wor EHFEZ FHIY &%
9 KEHS BHFl Adso] roldz XA
EE 277k 223z 33k

whzpa} vlolel el AP AT KHFER

e FEF F YE 2AE AAZA ok

s HBELS Audez AFFEI Fa3,
AF7t AARFE FAFY U0 £33
s AP #A deE 2o FH
Hedlund9} Yendol(1974)2 Yutd oz A3 g
o] 3 FHAY FAFo] F A vheld 4 =
9 AF g9 vre]l & LRl Eohz I

upebA] RARBE W RAERES FE3:
Aol Bk wholalx AE HEHEoldtn A=t

sfo| AL KREE

EEAq vtolalx AEEHS THI] A%
vtol Bl KEHM A A3dE ¥ 49 2o

1.1 x 10" 243 /ml g4 HEF F 84
A FHE AL 10EF R FAF 1 g3 A4
o] 714 E3toh

ZFE vtolHa AFAMe BYPLEE 2 %
Hizko] Eokov, BHEER Q3lY B i
59 aA AN=HA7] AFo] wpo]F = HATF
o] ®gtet.

=3 1.1 x 107 1.1 X 10® =73} /ml &
EREd #8476 lolA AF F 894 Fd
A B 99 F8A AFEo] oA LA 4
Atgko]l AA vebteh ol SAHAE AH R
FHA 39 AR JdF G4 £4 @ Fole}
A Zsie] BT WA 4FH At

o] Az} zko] upolelx Al EREEE o
WHEREIT S 381 243, H. zead A e
1.1 x 10" &ZA/ml, Trichoplusia nio)l AE
5.0 x 10° ©+2A /ml(Ignoffo 1966), 3 A]v}ute]
A 3.0~5.0 X 10° v}2+4] /m1(Smith £ 1976,
Shapiro 1980) = fHERRA A YA} 5
Aol wiolej2gf HAAAAS 4 F Ue HIE
32 A s R

=8 YRR 1ol A Autographa califor-
nice NPVE AF F 794 (Vail & 1973),
Choristoneura fumiferana ¥hhdAe AF ¥
8 d & (Cunningham % 1979), Heliothis %l



86 dF T EEF YA

=2 A

dAdes AF F 7~9UA 2 PAge
s uld A ol gl
R (1977)2 el AA el v 5 3o HF3)
o 68%7], F RAKREE B 4 2 ER
FBE A2 F de AFTEE AIdsE 24
A shl 1okl 8 x 10° wHAA S A A
L& vy,

Hiol2{A HAE I8t ARLHE SE2EE BB
MR

BRGE 28 Eﬂﬂ- 2l A Al w] vhy Gl
9 Bfe WA JFE golrr] 3o AR
g 689 &y A% -.1-%‘-01] methoprene 5004]
YHYE AT F bE L JHES 2439
(X 5).

$+3& A7 FAHF Bl &
HolA ko, i SRS 32
AYP& A 1~2d A= 4A Yextd
H2 FAH TN 2 A T4 g F5
3t o

o]} AL AYAFAE

[+

5=
& A
=¥ 9

BRSE T2EA 5
LA 4 FAF Stz HM?—% A Al gl
94 G4 54E 4% F AL A

upo] Bl A KB ZAlA S 2L wwog
ol 2E FAF F ARYEIZES AEsx
2 BAFE 2AY A= 3 63 2ok

ol ¥ 59 A9 vlad 9 1.1 X 107 &
ZA /ml) A ARGE SEEAHNY A A
Aoz 7t 2 vtolgia YA L G} &
3 AE F 84A #F 1wt g upoleiay
Argke] 91l A < 15%7t F7Hd ot

Boucias$} Nordin(1980)2 Hyphantrica cunea
o] 41 methoprene (Altosid®) 1,10, 100 ppm-<
2HA A Ao vlolelxd] GaFe] Az F
39 Ag7Zel A= wiolE &9 LTs%E
KA ine S oA

ol e Asg EdE wllAATVY &S
AiRtnlel 29 KEWME 2 o3 2°] U
2z & g 2y FAug Ax gRedA
AT F e AddAz 77 d8Ae BA
Al st HEe AL 23A] d& F 8ith

Vol. 28 No. 2

et ATERRS Y B, FAEBRHY H
51k, vholelx EEHE R BRER FA49 A
Bk, vtoldasmik R REHE $ 2 WER
7} 235 o] oknt FATREMC] Eotd & ok

B O

& e ABHA HERE MR o9 B
g

5l A xXx ®m

Bell, R.A., C.D. Owens, M. Shapiro & I.R. Tardif.
1980. In[The gypsy moth: Research towards inte-
grated pest management], C.C. Doane (Ed.).
USDA Tech. Bull., Chap. 6.5.

Boucias, D.G. & G.L. Nordin. 1980. Methoprene-
nuclear polyhedrosis virus infections in Hyphan-
tria cunea (Drury). J. Kans. Entomol. Soc. 53 :
56~60.

Cunningham, J.C., G.M. Howse, J.R. Mc Phee, P
de Groot & M.B.E. White. 1979. Aerial applica-
tion of spruce budworm baculovirus: Replicated
tests with an aqueous formulation and a trial
using an oil formulation in 1978. Rep. FPM-X-21,
Forest Pest Management Institute, Sault Ste.
Marie. Ontario.

Hedlund, R.C. & W.G. Yendol. 1974. Gypsy moth
nuclear polyhedrosis virus production as related
to inoculating time, dosage, and larval weight. J.
Econ. Entomol. 6 : 6~6.

Ignoffo, C.M. 1966. Effects of age on mortality of
Heliothis zea and Heliothis virescems larvae
exposed to a nuclear polyhedrosis virus. J. Inve-
rtebr. Pathol. 8 :279~282,

Ignoffo, C.M. & R.F. Anderson. 1979. In[Microbial
technology], 2nd ed., Vol. l. Academic Press.
New York. pp.1~28.

Ignoffo, C.M. & M. Shapiro. 1978. Characteristics
of baculovirus preparations processes from living
and dead larvae. J. Econ. Entomol. 71 : 186~188.

fEokHe, FMEESH, BUWSR, T, EHHE. 1988 2]

wVul AR etel Bl 29 HEH. RER.
27 1 219~224.

Kurstak, E. 1982, In [Microbial and Viral pesti-
cides] pp.335~507. Dekker. New York.

Mackinnon, E.A., J.F. Henderson, D.B. Stoltz & P.
Paulkner. 1974. Morphogenesis of nuclear poly-
hedrosis virus under conditions of prolonged
passage iz vitro. J. Ultrastruct. Res. 49 : 419~435,

Martignoni, M.E. 1979. Mass propagation of insect
viruses with especial reference to forest insects,
In [The Douglas-Fir Tussock Moth: A synthesis]



June 1989

ed. by Brooker, M.H., R.W. Stark, & R.W. Cam-
pbell(Eds.) USDA For. Serv. Tech. Bull. 1585,
Chap. 7.2, pp.140~147.

WMEBEK. 1977. BESAWKRY I LAL B ATV 2

v OMRCMT2HR. FERHAH. E12:1~66.

Shapiro, M. 1980. In[The Gypsy Moth: Research
towards integrated pest management] ed by Doane.
C.C. USDA Tech. Bull. Chap. 6.6.

Shapiro, M., R.A. Bell & C.D. Owens. 1980, In
[The Gypsy Moth: Research towards integrated
pest management] ed by Doane, C.C. USDA Tech.
Bull. 1584, Chap. 6.5.

Smith, R.P., S.P. Wraight, M.F. Tardif, M.J.
Hasenstab & ].B. Simoone. 1976. Mass rearing of

Korean J. Appl. Entomol. 87

Porthethia dispar (L)(Lepidoptera: Lymantriidae)
for in host production of nuclear polyhedrosis
virus. N.Y. Entomol. Soc. 84 : 212~213.

Vail, P.V,, S.J. Anderson & D.L. Jay. 1973. New
procedures for rearing cabbage loopers and other
lepidopterous larvae for propagation of nuclear
polyhedrosis virus. Environ. Entomol. 2 : 339~344.

Vail, P.V., D.L. Jay & D.K. Hunter. 1973. In-
fectivity of a nuclear polyhedrosis virus from the
alfalfa looper, Aulographa californica, after
passage through alternate hosts. J. Invertebr.
Pathol. 21 : 16~20.

(19891 29 23¢ AF)



