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Abstract

Pathogenicity andhistopathologyof Autographa californica nucleopolyhedrovirus (AcMNPV) to larvae of 9 lepidopteran
species in Taiwan were investigated. Trichoplusia ni, Plutella xylostella, and Spodoptera exigua were highly susceptible to AcCMNPV;
LC50 values fo ACMNPV to the 3rd instar larvae at 6th day postinoculation were 1.24, 2.07x103, and 2.40x103 PIBs/mm3,
respectively. Their LT50 values at a concentration of 7.8x102 PIBs/mm3 were 3.7, 6.3, and 7.8d, respectively. Heliothis virescens, S.
litura, Ostrinia furnacalis, and Galleria mellonella were found to be moderately susceptible. Helicoverpa armigera showed a very low
mortality, while Corcyra cephalonica was not infected with ACMNPV. In the infected larvae, target cells became swollen and finally
lysed resulting from the formation of inclusion bodies, especially, in the fat body, hypodermis, tracheal matrix, and hemocytes.
Furthermore, the infected larvae prolonged larval development, failed to molt or pupate, and finally died. Thepupation and adult
emergence of infected larvae decreased, whereas the number of abnormal pupae and moths increased.
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Fig. 1. Cumulative mortality of several lepidopteran 3rd-instar larvae on artificial diets contaminated with 7.8X10°

PIBs/ mm® of AcCMNPV.
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Fig. 2. Cumulative mortality of 7. ni. P. xylostella, and S. exigua 3rd-instar larvae on artificial diets contaminated
with different concentrations of AcMNPV (7.8~7.8x10* PIBs/ mm®). (A: T. ni; B: P. xylostella;, C: S.

exigua)
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Table 1. Comparison of LCs and LT values for Trichoplusia ni, Plutella xylostella, and Spodoptera exigua fed on
diet contaminated with AcMNPV

UARBEMMNEERRES ABREREATLRI(78~78X% 10° PIBs/mm’) EE=HERE(A) - PE

Insect LCs? Time-mortality Coeff. LTyb Time-mortality Coeff.
species PIBs / mm’ regression line Value Days regression line Value
T. ni 1.24 y=4.91+0.97x 0.96 3.71 y=—177+1.82x 0.99
P. xylostella 2.07%X10° y=2.53+0.75x 0.99 6.27 y=—0.11+0.82x 0.94
S. exigua 2.40X10° y=1.98+0.89x 0.92 7.83 y= 0.954+0.52x 0.93

@ Analyzed 6 days postinoculation.

b Tnoculum: 7.8 X 10° PIBs / mm®.
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Fig. 3. SDS-PAGE analysis of hemolymph proteins of cadavors inoculated with AcMNPV. A 12.5% polyacrylamide
gel was run for 2.5 hr at 30mA.

Lane 1: Protein markers. Lane 2: Galleria mellonella
Lane 3: Spodoptera exigua
Lane 4: Plutella xylostella Lane 5: Ostrinia furnacalis

Lane 6: Spodoptera exigua (contaminated with SpeiNPV)
Lane 7: Sucrose gradient purified AcCMNPV PIBs
Ac: Polyhedrin of ACMNPV Se: Polyhedrin of SpeiNPV
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Fig. 4. Cumulative mortality of Heliothis virescens larvae fed on an artificial diet contaminated with ACMNPV (7.8
X 10* PIBs / mm®).
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Fig. 5. Cross sections of healthy and virus infected larvae showing normal cells and infected cells with swollen nuclus at different

days postinoculation (dpi) with ACMNPV. (260x) A: healthy larva of 7. ni; B and C: infected larvae of T. ni at 3 and 4 dpi
respectively; D and E: Healthy and infected larvae of P. xylostella at 5 dpi.; F and G: healthy and infected larvae of S. exigua
at 5 dpi; H and I: healthy and infected larvae of H. virescens at 7 dpi; J and K: healthy and infected larvae of S. /itura at 7 dpi;
L and M: healthy and infected larvae of G. mellonella at 7 dpi; N: infected larvae of O. furnacalis at 7 dpi; O: virus treated
larvae of C. cephalonica at 10 dpi.

Cu: Cuticle; Ep: Epidermis; Fb: Fat body; Ms: Muscle; Nu: Nucleus; PIB: Polyhedral inclusion body; Sn: Swollen nucleus; Tc:
Trachea cells; Tr: Trachea.
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Fig. 6. Cumulative mortality and pupation of 3rd-instar larvae of Heliothis virescens larvae fed on an artificial diet
contaminated with different concentrations of ACMNPV.

WM B 757 W % M B R T B0 ) 217



LS » HIERLERTE0 Y 5 TEBER
BRI B EHEARTES % DT, (ERIER
{LiR B NMERHBHEKN =42 —EH (BEN) -

LR E AcMNPVEE4390% A RHX
Rigshak » ATEENI05% ZHEBIECE ,
K AEALIERT A4 25.5 % ZFELC 2R 5 NEFIHEA IH
iz LLBlE 564.0 % HLB IRAH 2 91.3 % BARERE
B#HS - MERGEEBE P NERN49.8% 2
EERE, LB BHZ6.6% mHiFFS » HIRE
—friFBEAEEN 2R o RILER
YBRREEMERZFECERS , HREEZ
EEALIRE (fLiB2s x B8] AT E R 3
BEZ37.7% (R o BT EZIEF 71
A BIFFE » 550 M AR R B IR < I R
BRBMYERNBRHAEBESS - REMH
MR E s 4% NEHEHzZ—4  TTHF
NHET75.9%  NEHEBBA S » HEEE

Z220.6% 2. 115 (RE) - MEtEA Y&
EEH B REHCBFEEE (LEE X E
H IR E x A0ER x IEH B A $953.5 %
B EHZ54.9% HETRRS - [HEMEEN
FeBIAE > #AEAKRZER, BIAHENY
I TREZ 8%, MR T F T R
H(EZZ) o

i

—®mE > REBRBEAFEFE M,
FTRERESBZESARFRERFEHEMEE
R . HiFER—-EFFEHNRE, BEX
E S EErk , H¥ B &B0U% AR (Caballero
et al., 1992) - HPAcMNPVEEREZAF
FHE, AREFSHRCREEERKELE
FFEMMNEBERB(A. californica) AFY » &

£= MNEEREMS ARREBMNRRZTCE ) CRERMIEIYE

Table 2. Larval and pupal mortality, pupation, and sex ratio of pupae from 5th-instar Spodoptera litura larvae

imbibed 5X10° PIBs AcMNPV suspension

Number Larval Pre-pupal . Normal Abnormal Sex ratio
. . Pupation
Treatment of larvae mortality mortality (%) Pupae pupae of pupae
tested (%) (%) " (%) (%) (t/f+m)
AcMNPV
(5X10° 439 10.48 25.51 64.01 50.18 49.82 0.418
PIBs / larva)
Control 480 0 8.95 91.25 93.42 6.58 0.493

(Dist. water)

R= MHERREKS ARFENMNRREE  PIERRAULEILR

Table 3. Pupal weight, adult emergence, and sex ratio of adult from 5th-instar Spodoptera /itura larvae imbibed 5

X 10° PIBs ACMNPV suspension

Number Weight of Weight of Adult Normal Abnormal Sex ratio
Treatment of larvae pupae pupae emergence  adult adult of pupae
tested (mg £ 8D) (mg £ 8D) (%) (%) (%) (f/f+m)
AcMNPV
(5Xx10° 141 227.6+17.0 236.1£179.7 45.39 24.11 75.89 0.382
PIBs / larva)
Control 438 32004135  357.7+21.7  8L05 79.45 20.55 0.476

(Dist. water)
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REMAHERNE . HRER . DRB - K
8% « ME S (Buccalatrix  thurberiella) ~
BRI B RUE (Ostrinia  nubilalis) ~ VSEHEE
£ 5% (Estigmene acrea) > HeliothisBEEE
# > Boarmia selenaria > ¥i3E (Ephestia
coutella) RISERE (Manduca sexta) 1
BEUR NI (Vail et al., 1971; Witt and Janus,
1976; Lewis et al., 1977, Vail and Collier,
1982; Scheepens and Wysoki, 1989; Wash-
burn et al., 1995) - LHEERESNBAER
HEZBRN , FRBTURBERERE
BaRTEI0Y ZFELEE ~ 5RAEL00% - H
RYHARHMF LR, EBERUNR, Hl
AERE LEMRBENSREERERR
B, BEEERIZNG , BEHBLEKER
BHREMEHE , ETRREREZS
ZHBME, BRFEBIEFEES (Wash-

burn et al., 1995) - HfETn5B1-4MifitREE

BERCHRISFAAEMBEHRSHARZS
(Bonning et al., 1995) - AR K EET
B SRR RIEHAMNPV BB Z &
2 o

HANFRECTFLHERE , HEHHETD
AR BZBABNBRZBIRNERBEKX
EIEE R —BAREZY BB EZIBUR
ERIK o B HeliothisBT 5 » BHFERE
CRZMBARS B (H  zea) ®10fE (Vail et
al., 1978) » AR EERMEZE6000 » EM
BLBRAHER CEE-BRATRE
BRI E ZRE LF (Vail and Collier,
1982) o T ARS8 (H. peltigera) HHIFEZ
BZWMEE > U417 PIBs/ mm*ZBEAE
FEH10 mmAK/NZ BB —EREERRK
L EXFAABRZHERRNN S &
& (Scheepens and Wysoki, 1989) o M7EAR
RETTBEE, RAPLEBERERZR
FRBHESRNMTEXRBZEREES, Bt

RECREZETIERRZEZR - BEFEBAE
BREBRIORZBRCETEIIY » HPE
60% U Lz BESFBBER , TRRKRE
ZHREEEE, HERLEEREZREER
BECBEMAETE  lEEScheepens and
Wysoki(1989) AT E KM RER 5 RE
KEHBELENZIBRAECENEERPR
10% o PASpodopteraBTE » AcMNPVH i
ARBAREHZBR S (Tompkins et al.,
1988) » AN BH R AR 7E I = B W IR 4 SRR
BRE—ER , TERI0 Y ZBIRILLCE ;
EEEIKAE I (S, littoralis) ¥ A TR &
3% 17 (Scheepens and Wysoki, 1989) - It
R B RS I TR B R (SL2) B » HHEF
Bj% % (budded virus, BV)ZEBKZ AR
BERBEZBEOREPEMEER(S. frugi-
perda) LR (SF9) » HSL2MH M BH6—8
INKEENEEA BT % M, fE24/NRH R Z 5
AR, BEUR BN B R 2 e B R R B
HEITHIAE B iR (apoptosis) » MIEREZERE
#H & (Chejanovsky and Gershburg, 1995) °
FABRERBIACMNPVEBHR B =4
BEZBENT G BERI2ZRERYS SN
Fa0y ZEE - HABMOYBNE » ERY
BILCHEEN10% > ERLEFTHE26% »
HRAFREFEECHRBENY BEIE, B
BERE . Xa8ALEER0% » HFXE
U952 BB IEE B . Z 50 EOR
P2 TR - Subrahmanyam and Ra-
makrishnan (1981)FFFEINE HBRREC R
RSB BEREEARZREEMN, R
MBEEERBEHHERLELR - Santia-
go-Alvarez and Vargas Osuna (1988)%k
%, RRBREMFEIBRARBRERE
HHENERE  SET-RIZMbEE, &
T — TS SRR -
REESBROEAYBTER , KR
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HBEIkEREFAFEESEEMRRRENZRK
BENTEEEBANRBY, LEETBEEBEES
M, FRRIEEARE . XRHE. &
B wRE NN BRE . MERKBE
HAEF (Lewis et al., 1977; Vail and Collier,
1982; Washburn et al., 1995) o LS
EERBNHFRSNESMENES (extra-
cellular virus, ECV) » EiRHZFELFF M
BT VSR BAL 2 3 (envelope) » H—
I 2L R E 22 Y (peplomers) » & T KK
REEME, RBEAAZES/HEE
P (Adams et al., 1977) - TN EL K E
#9955 22 % (occlusion body, OB) s &%
FH R B PR A T8 5 BB A A A B K S T
IR, ERS BHBT I BIKES -
BRYBIECHE, SBRRFEMTRHKE
REUR 12 24 % (Hunter and Hall, 1968;
Whitlock, 1974; Tuan et al., 1995) o —#&Tf
B BBRABRIENEIR, BEFEX
ARZBIOK  KYBEANKEHE . 9
BEETH REZERESTERANE
R -REBRERERE, IFECERE, #
REAL RS ; SBERIZBZHTEZR
HZBRMEE, BPREXCEARE, B
LRSIt BAMEAE % (Allen and Ignoffo,
1969; Boucias et al, 1980; Smits and Vlak,
1988; Tuan et al., 1994) - KFET
AcMNPVH BB RS2 2 B R EBRIEE
2~3K, B/INRBRFHREBE4~5K, B
HEMERBAE—EU L, EHERE
Ko MHEBRETR EREC , =8z
BRARRERECHLESERE , M
BOEMBEKER s EEBEHIHSK , Hi
FRZBREPRRE - BHRSRREE
FERNEELERBCRERNSEELE,
HEHED FEIERBRRSZEEN R (Fi-
nnerty et al., 1994) - Arne and Nordin
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(1995) #HzSNPV K& AcMNPV 5] R 5 FE 4% #5
Bk S BRTEERESET
HEBREPLBIERM , RiEERALA
HMRERERKEE - ERERZIBREN
H o EARBZETHME HARBES B
KBRS ARFEEREBACMNPVE
BERR  UARBRYEBACLAEES
BTILUMARBEL ARRESE T, BHHE
RUBZIFEAEBEEETE, URE
HEBROWMESFRZANEER - AL
EITHRERER  BRIEEEHASBRE
Brite s REERAFARETSEEERE -
DRI ARES  UREERRER -
BShapiro (1986) CE# » LRz Z
REFE RTEZREEERESEHE
mBEN MEEEFEYBAEATZH
B, BERBREZARN - EXREBZAEEH
B BINEERRZES ABRSZBZ
T, DERE . NEBRHEAEBRZEER
o BREEHENRHYERT , BR/IE
Hih B BB HERERHREE B S
MERE, REREZEHE L, UBRER
MR ER /DR, RILLEREY B
BEEZFRECAATIREMEEYES
BE o
BRTEPEEIEEYEMN < RERK
B BELCEBERCHBEEHE . WS
BAMEEEACEHRE BINEEEZET
T WA TEYESK (Maeda, 1989; Mar-
tens et al., 1990; Steward et al., 1991;
Tomalski and Miller, 1991; Cory et al.,
1994) o DISIEZ BB FAcAaIT » HIR
HEHSBn b RENBIBUR S , BREE M
MR % 8z R EFCRE] »  BH R 1K 4 82
I & & (Ignoffo and Garcia, 1996) - FHE
REREENSRERETERN TR S
AcMNPV , LA Ac MNPV BSEE
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ABSTRACT

Pathogenicity andhistopathologyof Autographa californica nucleo-
polyhedrovirus (AcMNPV) to larvae of 9 lepidopteran species in Taiwan were
investigated. Trichoplusia ni, Plutella xylostella, and Spodoptera exigua were
highly susceptible to AcMNPV; LC;, values of Ac MNPV to the 3rd instar larvae
at 6th day postinoculation were 1.24, 2.07X10°, and 2.40X10° PIBs/ mm’,
respectively. Their LT values at a concentration of 7.8 X10° PIBs / mm® were
3.7, 6.3, and 7.8 d, respectively. Heliothis virescens, S. litura, Ostrinia furnacalis,
and Galleria mellonella were found to be moderately susceptible. Helicoverpa
armigera showed a very low mortality, while Corcyra cephalonica was not
infected with AcMNPV. In the infected larvae, target cells became swollen and
finally lysed resulting from the formation of inclusion bodies, especially, in the
fat body, hypodermis, tracheal matrix, and hemocytes. Furthermore, the infected
larvae prolonged larval development, failed to molt or pupate, and finally died.
Thepupation and adult emergence of infected larvae decreased, whereas the
number of abnormal pupae and moths increased.

Key words: Autographa californica nucleopolyhedrovirus, pathogenicity, Lepido-
pteran pest
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