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Table 1. Infectivity of budded virus of Spodoptera litura NPV injected into pupal haemolymphs of
Spodoptera litura at different concentrations, volumes and times

Concentration Dilution® Volume (pl)  Time (day) No. of pupae % infectivity
S§ - 5 0-2 16 100
SS x 1071 DwW 5 0-2 17 59
SS x 1077 DwW 5 0-2 14 43
SS x 107° DwW 5 0-2 18
0 DWW 5 0-2 15
SS x 107} M 5 0-2 13 31
SS x 1072 IM 5 0-2 17 30
SS x 107° IM 5 0-2 16 5
0 IM 5 0-2 20 0
SS - 10 0-2 20 100
SS - 20 0-2 20 100
SS - 5 0-1 15 100
SS - 5 1-2 15 100
SS - 5 2-3 15 100
Control® - 0 0-2 20 0

* Standard solutions derived from the haemolymph of infected Spodoptera litura larvae.
b Standard solutions were diluted using distilled water (DW) or Grace’s insect medium (IM).
° Insertion only using a 31-gauge needle of a HAMILTON microsyringe
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™ AV AIEFEW & 5 mm X 5 mmX 5 mmZEET L 72
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Table 2. PIB production in a pupa after haemocoelic injec-
tion of budded virus of Spodoptera litura NPV
into pupa of Spodoptera litura at different vol-

umes
Volume of inoculum No.of PIB
(uh ”  (Mean#SD x 10° PIB/pupa)*
5 20 28 £ 12a
10 20 30 £ 13a
20 20 21 £ 10a

* Data followed by same letters are not significantly
different (ANOVA, p>0.05).

2 Budded virus DA O iEFERE A

b1 HE, 1~2BEB8LU2~3 HHDE
\ZBudded virus% B A L 724G R, Wi hoLE
b BEGLRIT100% TEDERD SN h o 7z (Table 1),
3 Budded virusDIFNDIZEE

Budded virusDi~OFEEE 7 1 HL72 ) 5pl,
10plB & Ur20pl & L 72355 DR GeE % Table 11278 L
720 WENDOBE S EERIFI00% TESRD LN
hol T, ARINLLZAKKITIVTRY
10°E/FAD L~V Td o 72 (Table 2)
4 Budded virusDIFN DIEFEIRAL

WH 57 5 BB 12 Budded virus & R FEAE L 704
B & Table 310/R L7z, AR SN LAMEEIL, M
DFEERI R L 723 BRIX & M D A FH AR | AR L 725
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Table 3. PIB production in a pupa after haemocoelic injection of budded virus of Spodoptera litura
NPV into pupa of Spodoptera litura at different sites

Injected site and No. of PIB (Mean=®SD x 10° PIB/pupa)*

Sex of pupa -
Reproductive organs

Abdomen Thorax

Male 43 + 1.2 ab (8)°
Female 3.1 £ 105 (10)

46 £ 1.2 4 (15)
34 + 1.1 4b (16)

41 + 15 ab (18)
31 £ 1.0 (17)

* Data followed by different letters are significantly different (Scheffé’s multiple range test, p<0.05).

* Number of specimens.

Table 4. Daily PIB production in a pupa after haemocoelic
injection of budded virus of Spodoptera litura

NPV
Days after No. of PIB in a pupa’
Inoculation Alive Dead

1 0 n.a.l

2 0 n.a.

3 5.6 x 107 4 n.a.

4 95 x 107 b n.a.

5 1.7 x 10° ¢ n.a.

6 1.7 x 10° ¢ n.a.

7 1.2 x 10° bc 14 x 10° ¢

8 9.2 x 107 b 1.0 x 10° b

* Dara followed by different letters are significantly differ-
ent (Scheffé’s multiple range test, p<0.05).
" Data not available

BXEDOBICAEERENRO LN, LiL, 202
DORBXLUNCIAEEEIROLNT, RS
7% AR TR B 1I0ME/FHO LRV TH - 72,
WNORGEEREIZB W TRBESES 2T X 5 IEL
OB DR TH - 720

5 WAENICEIIERSAEBEOTIL

1% 12 Budded virus % 8 L 72 0 & AMEMOZ4L
ARSI L7z, AFERT DL AL, HiE
#%1HB:2HEHF I3RS Y, HEZLI3HE
NORERENT, HES HHT1IHENL) OEAK
BUT10ME/BEDO L XIVITE L, DB INERS 5
Nholz, REEEKITERE 7 HE» 5B 5 h:
A%, 1HEN7- 0 OLAEEBIZI0ME/EED L NV Th -
72 (Table 4) .

6 Budded virus? 6 #4h R & L ORI DR 18
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U2 HEICSARTEE LB CRE L EkE
6#: 3 HE M LB TRE L-EETHEEEY
BOONTz, LAL, 6EOWTNORICERL
725 E b RSN AL AEREIZI0ME/EO L XV T
Holz, 681 HEHOYHICHEEL 2854, $HibB
LU CETOMEIE L7, —F, 6% 2H
HOGRIZHERE L7256, YW, jiis L OWcz
NENLHE, SHEB L4 EDEERIELT LA,

6 BEIZEGETICTNL L 72 683 HE O Iz8
L7256, B L URIEETRET AMEEIE% <,
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Table 5. PIB production and stage of death after haemocoelic injection of budded virus of
Spodoptera litura NPV into 6th-instar larvae and prepupa of Spodoptera litura

Stage of death and No. of PIB (Mean=®SD x 10°PIB/pupa)*  No. of not
Age of larvae  n .
Larva Prepupa Pupa infected
ldayold 20  120+404 (9)° 9.2:2.2 ab (7) 29413 ab (2) 2
2 days old 20 na’ (0) 6.3+4.9 ab (9) 29+1.2 b (4) 7
3daysold 20 na. (0 5.7+4.7 ab (3) 3.9+15 46 (11) 6
4 days old 20 na (0 na. (0) 51%x1.6 ab (20) 0
PYEPUPS 9 na.  (0) na. (0 5.1+2.0 ab (20) 0

(5 days old)

* Data followed by different letters are significantly different (Scheffé’s multiple range test, p<0.05).

® Number of deaths.

Table 6. PIB production and stage of death after oral injection of PIB of Spodoptera litura NPV

into 6th-instar larvae of Spodoptera litura

Stage of death and No. of PIB (Mean=+SD x 10°PIB/pupa)*  No. of not
Age of larvae  n .
Larva Prepupa Pupa infected
1 day old 20 3.0£09 4 (15)° 2.9+1.2 ab (5) n.a. (0) 0
2 days old 20 3.9+18 4 (5) 24+15ab (5) 28+1.04b (4) 6
3 days old 20 na. (0) na. (0) 110756 (4) 16

* Data followed by different letters are significantly different (Scheffé’s multiple range test, p<0.05).

® Number of deaths.
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Mass Production of Spodoptera litura Nucleopolyhedrovirus using Spodoptera litura Pupae.

Katsuo Tsupa”, Rika HicasHr*, Fumiko SATO, Yositaka SAkAMAKI and Kanetosi KUSIGEMATI

(Laboratory of Entomology)

Summary

In order to achive a more effective mass production of Spodoptera litura nucleopolyhedrovirus (NPV), the collecting
method using pupae was investigated. Pupae were infected by a haemocoelic injection of budded viruses and the number of
polyhedral inclusion bodies (PIBs) produced in the pupal tissues was counted. The number of PIB produced in a pupa was
about 10* when injected under several conditions. When the last instar larvae were infected by per oral injection of PIB,

some of them died in the pupal stage. The number of PIB in a pupa was about 10°
Key words . Spodoptera litura NPV, pupae, mass production
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