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(1. maAoll R 7 B R AL UL, BEaT 210037; 2. SR AL E AR IR 45 Ho, M 221009;
3. WA MLER2ERE, KD 410004 )

B E [BM] WHEEARZNZ AR ( Hyphantria cunea nudeopolyhedroviurs, HeNPV ) AYfR
FERG B 7 RS R AT 45, o HeNPV AR b2 = SR ARk e e R S [ Ak ] ARG IR BE ik
R RIS R A A . R R | &) R R R R BT HONPV B FE & 1R, T
FEMY HeNPV ISR G Ik FERIHZE Y M v, WS AR ER S AAAAN =X PR E] . PRTFR S
FRAERINS HONPV WG PERSEM , BB PR A o SRR T b 3 56 [ el o, R F il sk i+ 450di
i3t HeNPV 455, DIPREEGERTE] (LTso) NWARARIPN RS A R [ &ER ] YmEkE N
1x10° OB-mL "', Hdh 5 WSHSREEE M FE R 1.16x10'°OB/3k , 25 F IR e BE i vl LA 3 %
gy R R AUy, RN 1x10° OB-mL " i, A58 K BURARIA B BE R 20 °C, R REHE A ik 5.06%
10° OB/3k ;s Bifi#5 FFLEial s ] RO RE L , S Rp it i ik i 5 PR, A 3.42x10° OB/SLFEMEE 0.97x 10° OB/3k;
4y B R 100 Sk/48 (0.05 Sk/em? ) B, JRAEIG A R B 3E 5 T 200-500 Sk/4H, H45H N 4.94x 10° OB/
ko AFMRAE I EXT HNPV 5 S PE HAT R R 200 o DA BE IR R H = s B4 s R A7 A A 7
Y26 [ 1 3 4 Y LTso BB IR TREROE TR T L SRER AT 12 A8, HERR
T AL BRAFREE SR - 20-25 °CHE, a5 AR HORE Mo 0 25 A8k s e R S AR DA
HEERE (50% ) FEALEN (5%), LTso23%0 4.94 d #14.97 d, [ &5i& ] TESIHREZERE N 0.05 k/em2f 75 R
Fih, ERIMREZE R 1 x 10°0B-mL "' () HCNPV G M SE [ F1 0k 5 4 —1k, 20 °C'F Rk i s 7= ik 19
B B AN AT AT, WSINEERE (50% ) sEkEN (5% ) fENEEBIR, BT - 20 CRPKF NI
17, AI7E 12 4 H PR-IE HNPV A9 BTG
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Factorsinfluencing the proliferation and preservation of the
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Abstract [Objectives] To determine the optimal reproduction and storage conditions for the Hyphantria cunea
nudeopolyhedrovirus (HcNPV) in order to provide a theoretical basis and technological support for the commercial production

of this virus. [Methods] The effects of different larval instars, virus concentration, duration, temperature and population
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density, were analyzed to identify the optimal condition for HCNPV reproduction in vivo. Effects of different formulations,

times, temperatures and adjuvants on the stability of HCNPV storage were also investigated to determine the optimal HcNPV

bioactivity assay method. In feeding bioassays, the number of proliferating occlusion bodies (OB) were recorded with a

hemocytometer, and the lethal time (LTsy) was calculated to quantify the insecticidal activity of HCNPV. Third instar larvae fed

a diet with a HcNPV concentration of 1x10° OB-mL "' were used for follow-up experiments. [Results]

OB proliferation in

5th instar larvae reared on an artificial diet containing HcNPV at a concentration of 1x10°OB-mL "' was significantly higher

(1.16x10" OB per larva) than in other treatments. The optimal temperature for HcNPV reproduction was 20 °C, which

resulted in 5.06x10° OB per larva. The abundance of HcNPV virions significantly decreased from 3.42x10° OB per larva after

feeding for 1 day to 0.97x10° OB per larva after feeding for 5 days. Larvae kept at a density of 100 larvae/box (0.05 larvae/cm?)

had 4.94x10° OB per larva, which was significantly higher than that of those kept at densities of 200, 300, 400, 500 larvae/box.

The LTs of 3rd instar larvae infected from insect pulp and freeze-dried insect pulp was significantly lower than that of those

infected from virus suspension and freeze-dried virus suspension. There was no significant change in the insecticidal activity

of HCNPV when stored for less than 12 months and insecticidal activity did not change significantly over a range of storage

temperatures from - 20 to 25 °C. The best preservatives were sucrose (50%) and sodium chloride (5%), which had in LTs,

values of 4.94 days and 4.97 days, respectively. [Conclusion]

The highest yield of HcNPV was achieved by giving 5th instar

H. cunea larvae a single feed of an artificial diet containing HcNPV inoculum at a concentration of 1x10° OB-mL "' and

keeping larvae at a density of 0.05 larvae/cm? at a temperature of 20 °C. Grinding the bodies of diseased larvae into a slurry,

adding sucrose (50%) or sodium chloride (5%) as adjuvants, and storing the resultant homogenate in a refrigerator at - 20 °C,

allowed HcNPV to be stored for up to 12 months with no loss in insecticidal activity.

Key words Hyphantria cunea; nucleopolyhedrovirus; virus proliferation; storage; insecticides

¥ 8 Z ff iR 7 ( Nucleopolyhedrovirus ,
NPV ) , JEFFIR%EEF} Baculoviridae, %72 )
IR FEIE Nucleopolyhedrovirus , J&=—2RH B
HURERAY) (Pringle, 1999 ) . i FHAF 328
Jedamy . MR TG G . AR KRB AR bR AE
YA BRI, TEAMRE U B IA Th R B R AT
AR AN RS B AR EE A8 FARR
W e LI AL (Haase et al., 2015) , FRELE
LM R ARRRAE 10 &, NHRZ
M)A A B 2 K B ( Helicoverpa
armigera nucleopolyhedrovirus, HearNPV ) | it
SR I A% Y Z f AR 5 ( Spodoptera  exigua
nucleopolyhedrovirus, SeMNPV ) | RS k4%
B Z ff & N ¥ ( Spodoptera
nucleopolyhedrovirus, SpltNPV ) %5 ( #i31G55,
2021) .

HAT, TR B 2 M ARG 1 3G 50 A AHOC
5T, WA T35 00 B A 4R s s A% R 22 A
A5 (Tsobe et al., 2021) , fHAEXF I
TERUA | P e AR AR B (ZR 05, 2012) .
SR FH B L A 5y R AR IO o B 1Y 32 2

litura

W, BARSCEE . A A X B8R AL A
( Subramanian et al., 2006; Knox et al., 2015 ) .
R LB, SRHETE A G A R, Al A | i
BEVRBE | BT I RN T T2 4 B B IR B R
(i) 45 PR 2% 349 5% Wi o B 4 5 BT i AL (Kalia
etal., 2001; Behle, 2018) , Jf AUk Ry 3Lt il
FEAZ R 22 F A BE KSR 2B 7 B o R
A% R 2 Fa AR B R A bR i (R =55,
2012; FESEHE, 2012) o MAh, TEAEREEE R
HABE Je 0 1 MRS PR 2 B R R D AR T &
AT el ik A9 25 B8 ( Lacey and Shapiro-Ilan, 2008 ).
Tamez-Guerra 55 ( 2002 ) W 5% A& B iR AR AL
23 1 E R TSR A I 2 A R 1 Anagrapha
falcifera nucleoplyhedrovirus, AfMNPV ) [{K: 1]
TRAETE . Behle 55 (2003 ) =0 i i 1 %
FAENIEE ( AIMNPV ) B FE T4 A0 315 TR T
19 4 2 A 7 T (R Pt e I R RSk
T
£ [E 1% Hyphantria cunea J&—Fh 25 315 [
JULBEE D AR faE T PR XEE
KRR R FE AL, AN 1979 ALK,
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X 8 ] A AR AS 0 U B A G 7 b i Bl ™ 8 T
K (Yang et al., 2015; BAEASE, 2022) . H
I, 2B S e o 52 [ Pk i By i S AR A 2
A2 o SR, I FH A2 A% B 300 YL an
Be | PR E SR AR A Y SR AR R
S H 2528 (G BG4S, 2019) o Ik,
FH R T B R SR AR ) 2 B 45 T B AR
fh 2z A4 2558 iR 55 [ kB TR 1 kRt A, I
h, & HRA% I 2 A IR B ( Hyphantria cunea
nudeopolyhedroviurs, HcNPV ) 276 3 [ 1 1
fEEF B2 — ( Yang and Zhang, 2007; F7K
BiAE, 2019) , C&fEEREABMPIE T RILR
AT (XSEZE, 1986; BIEZIZE, 2009;
XFIRESE, 2012) o HAT, JEE AR 2 Mk
P B 19 K2R 7 i 29 L i — A E R
C A R T 8555 10 B L 40 58 HeNPV 14
il (Leeetal., 1991; &R, 2009) , {HHH]
{1 FH 26 [ P &)y O A AT 98 2 KUK it HeNPV
1) EZEAR AR, BARIFSE TRk g
AT HNPV 358 & (9 2 M ( SO o5,
1984; FPEEFRAE, 2011) , DIRARAFIREE | ]
FRAEFRIXT HeNPV {652 (A4ME—, 2009;
Beall, 2014) , {HE HeNPV s oyt 5
TRAF R  Z RGN . B, ARBF9E R s
BRI IRIMAE ik, WEGERIRI AU | SRR IR | FF
SRR BRI IA] | RN L HU% AR X HeNPV 1Y GE
S, R AE TR 2, R AR
Jra . PRAERTIE] . TR R B R AN HONPV
TR, O SO O B 58y I AN ERAT 251
IS HeNPV U Ak AR 77 B L FE b e A AR
SCHES

1 #MHE5HE

11 #HiERS5RE

& [H kB HCR A AR N T L X A (B
117°46'97", N 34°08'90" ) , 45 [H1 S5 % J5 FH 5%
() S RS B 15 min, PR ICBE K IEVE 3 1%,
HARBET /5 & T 25 °C, MIXHZE 70%, SeJE i
14L : 10D M N TAMFE (T HARM AR ARA

H], #1°5- NDG-350B) 1, %:f% 8 h KAy &
B R AUEALS , AN 2K 4
FERS BB AT 2 [ P N T4k C bl e A Aol A
EREdRAt ) MR E T, RS E SR PSR,
B HRIRET R | JCRe A9 N TARDRE, AR SE g6 2
SRIEHUR/N—S e B, 2 o S g
R Z MR R HONPV H H MOl BR2 A58 B 2R
MR 5 AR SR 58 Bt . 223 [ 0k 3 i
A B IR B 5 20 B3R5 19 HeNPV H TR0 .

1.2 HcNPV HEEEINEEZEHFE

121 ASHR-REREHEX HNPV EHE
EMNEIE  RIETCLEE, ¥ HNPV K
KA MFERER 1x10° . 1x10%, 1x10° Fl 1x10°
OB-mL "', HkiERIRINE R | fa R0 55 [ % 2.
3. 4. 5 16 i, It 20 ANAbEE, A
HE 3, BAEEER 30 K, K 1.5mL
TR M ZE AN 1.0 cm x 2.5 cm % 0.3 cm
PN TR, BT R IR 6 h J5 1Y
EEABGHE, ETFERFERE (15cmx
10 cmx8 cm ) HfiFR, A& 30 3k, &FFHIEN
50 pL/3k o WCEIEE 25 °C, MXHEE 70%,
JilH 14 L2 10 D N TSR (B EBAE
WAHEABRAR, A% FYS-18) N, FFiN
I B M0 Tk 58 4 IR J5 SR 40 JC R A L . RER
RS 4 1 YO R TR}, e S8 B ok
G, TSR R RIS A Ak
PR ERAE I, FRICSRIE B, L E 4l Ak
H1ko

122 #HEASHEX HNPV EEER G
VEE SRR 1, 2, 3. 4 15 d 35 b
P, RIERTE 1L 20 3. 4 F1 5 d JE R
Tom N Ak, AL S 3 WKk, M R
30 SkHBLZ A 3 I REWE A 1x10°
OB-mL ', HAM&MF)5 R 1.2.1,

1.2.3 (AFBEX HCNPV IEEENEIE %E
20, 25 F130 °CIt 3 MR, s e
3k, BN 0k 30 Sk dL AR E O 1x10°
OB-mL ', faFHIR K 3 1, WHEINET
20, 25 F130 °C, FXHRE 70%, SCJEW 14 L ¢
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10 D N TSR BLRpEim 5% . oA Sy
EERE 1.2.1,

124 4HBEX HNPV EESHEMm A
ThakHZ A HeNPV 23 10 s, ARET /A, &
TFJEFE (55 cmx35 cmx8em ) H . WEE A4
B4 100, 200, 300, 400 A1 500 k3t
5AMAbHE, BVRRFERFRE R 0.05, 0.10, 0.16.
0.21 F10.26 J/em?, BRI EE 3 K M #EIk
JER 1x10°0B-mL ™", fAEE M A 3 %, Hifl
PR R 1.2.1,

1.25 FRHEEWSITEAZE KRNI e f
Wb PR EE G 3 A S R 7oy S, = 2 i
U, VB TCEK YL . 108 3 UG FEBR A .
5 UE R v 38 TR B O ML 75 5 Eppendorf 23 A,
A5 Centrifuge 5804R )6 000 r/min &[> 25 min,
X, MEEKEFUE, HE 3 WEER
1 000 t/min &> 5 min, ¥ FiE, UVIERF, &
823 3R EE AT, 10 000 t/min 5.0 30 min
JEFE B, FEUEy B LR HONPY £
A il 28 45%H1 60% I EMEVA TR, I FH IENE 2
o B B0 EAT HNPV #2410 (i 2, 2004) .
BPRAFZ AR EE KRS 2 mL, #2)5
TINTCE K BE—E 54 (Wang et al., 2021) .
KM ER TR, A E S TR 3 K,
AN R Z AR 2MEEE=
BF/INKE ST 340 22 AR B x 400 x 107 x H5 B A2 2 x
FEATR P53 45 A0 FRSP- 24 8k 4 o (G 7 18
IR

1.3 HcNPV REHZMEZEHTR

131 FEHEARX HNPY ZEAHBEM R 4
Fh 5 B4 HcNPV ( Behle et al., 2003) . 1)

e 7 U s AR B HONPV BET Y4 s Ak
FHRER S B S) 3 I 2 B ORAE ;. 2) U7 T
WyiR . WOAE Y HeNPV FET- 1Y Bt P 3B Ay
Ka, BEBHETERIL ( BE ) RIEFRHA R
INF], B LC-10N-50A ) THEAbH, #Ehhet
TRAF; 3) S EETRE . WUAR B Y HeNPV SET- 4]
W, WS A, I R O R KRR, 3T
JE g, IR TR VR EOHLT 22 3 B0

500 r/min B.0> 30 min, B EIEWE 7 000 r/min
B0 30 min, FE LW, HXREKERIUE, #
FIREREE WK, RAE ORI T E
TCRKFERE, BRI EEIR, BEEDCIRE; 4)
FREE T o LR DR AR S T A R R
THEHL, THRALH, B BRI . KA AR
RSN HeNPV JITE - 20 °CUKFEN, fRAF 3
MH o ZJaH 4 PR AL B 75 I C TR K
B E VR R 1x10° OB-mL ™', HX 1.5 mL ji%/n
TEN TR RS E A 3 Wahde, LU
1.5 mL JG R 7K I T ARDRH ] R ) 2) A S i B
BAIEES 3k, MAEE R 30 ki,
TAFERIFE T ER] 1.2.1, KA A I 0 g if
N AL, [ IC S AN R A B A0 s, 3]
4 ATRIE T B AL A 1k o B L RIE TR | R
IEFET- AL EBERH (LTso)

1.3.2 R7ERFER HCNPV ZFAWEME 2054
TE - 20 CAMETIORAE 24, 12 F1 3 AW
HcNPV I LH KR EWIE AN 1x10°
OB-mL "', Bt 1.5 mL i hii e A T4 i £ 3¢ [
gk 3 4, D% AN 1.5 mL JCEK A9 TARE
TR L AN IR, RS 3 Kk, A
R VERE 30 ikl HAWSAF R 1.3.1,
1.3.3 RIFEREX HCNPV ZEHEEME 2514
FE - 20, 4 F125 CHAFFRAE 3 S H 1) HeNPV
B KRB ZWE N 1x10° OB'-mL ™', H
1.5 mL {# In7E N TARDEHE £ 56 [ 1 ik 3 #1940 e,
DA 1.5 mL JEEE K B T ARD R R IR i 2 dufE
FXFHE, BEANCERE R 3 R, B EE RS 30
Sl o SRR R 1.3.1,

1.3.4 RTEFIT HCNPV EHBIEM 400K H
ML BRERES . BERE . S%5ALENS HeNPV BL il %
HcNPV+50% H i . HcNPV+20% Bk iR 45 .
HcNPV+50%EEHE . HONPV+5% AL AN AR T2
TE - 20 CHAAFTFAE 3 AR R e L E
KRB N 1x10° OB-mL ™', B 1.5 mL i
e N TARDRIE SE [ ik 3 dbalid, LA
1.5 mL JGFE 7K I T ARDRH ] R ) 2 AR S B
BAIEES 3 R, MAEE S 30 Kk,
HAb SRR 1.3.1,
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14 HiRSH

{#i | Microsoft Excel 2019 %4l 4b PS4,
HIETZH, JFLL Abbott A ATIET-FILIE,
BV BRIEAET 3 = (b BEAE T2 — XTHEAE T 3) /11—
XFHEAET %) x 100% o il i3 SPSS 20 #f4:Hi A
E 7225081 (One-way ANOVA ) M J5%E Tukey
AT HeNPV 1A 5E 5% PR 28 52 56 AR Bcd e 11 T 42
P8 RS (P<0.05) , {4 Probit [A] )45 5Y
THEAEREOERTE] (LTso) M 95%H0 BAF X [A],
KX ERE (Log-rank ) ¥EA7 B EMER LK (P<
0.05) .

2 GRS

2.1 HcNPV EHEMmMEEHR

211 RAEHR-FSREHAEX HNPV 185
ERFM L2 3 A 4 14 R R R R
WS, BEE W EER BRI N, HeNPV HG5E & i
A LTHE T RER S, BLRT, mefdEm sk
1.0x10° OB-mL"'; DL 5§16 #44h dAE s
HOSEE, BEE B B AN, e A R 2

14

10 |

AR E (1x10° 0B/Ak )

LTS, MIEERRE R 1x10°0B-mL ', 15K
s o MHFEE BB, Wi S
E R (2-5 0% ) BIIEMDC, A, LL6 k4]
HAEN R RE R, SEFERCRIS 4 2 dAH Y,
SRS, DL S b4 VR R B0 101, 1) 2k
9 1.0x10° OB-mL "' W, M5 B b, ik
1.16x10"0B/3k (K1) .

212 HEESHIEX HNPY HEEE R
M 2 WLV H, DR EEHE N 1x10° OB-mL
] W S 6] 11 0 3 a4l H, R e MRS i) A e
FRm 4l B AR N HeNPV 3455 & ( P<0.05) .

i 75 TR M (R O ZEE S, 4y E A PR T 1 9 R AR
BTG S, BARRICY, FR2AE 1 d e
e, N 3.42x 109 OB/, 4iia#E 2d
(3.10x10° OB/3k ) 13 d (1.24x10° OB/3k ) %%
FEITE B P AT, 4d(1.12x10° OB/2k ) F1 5d
(0.97x10° OB/3k ) IRFFEARAKF-

213 fRAFIREXT HCNPV IESH I HIK
3%, DIRREMRIE N 1x10° OB-mL ™ 7] W2 36 [
IR 3 #84h, IR B E ) UK P HeNPV
35 & (P<0.05) , RfZE IR E 0T 5,

Amount of HCNPV proliferation (1x10° OB/ind.)
(=)

O 2% 2nd instar @ 3% 3nd instar W 4§ 4th instar
121 O 542 Sthinstar [0 6§# 6th instar Aa
1
Ba
| Ca Ba Ca Ac Ab Be ABH Ab
Cb Ad Ac
Bd Cc Bd
2t Ce ﬂ Cc ﬂ
L [ | all
1x103 1x10* 1x10° 1x10°6

15 # W E (OB-mL™" ) Feeding concentration (OB-mL™)

B1 AEAEASFSRE-REHESIT HNPV IEEEH M
Fig. 1 Effectsof different virusfeeding concentration-larval instars combinations on the proliferation of HCNPV

HEEARAT AR/ SBR[ — ) 2 ok B AN ] ) 2 R X i 9 P i 22 5 B3 (P< 0,05, Tukey AR );

B AR AR RS RSR[5 0 AN [ () 2 ok BE (8 o T4 e 22 5 (B3 ( P< 0,05, Tukey 542565 ).
Histograms with different lowercase letters indicate significant differences among the virus proliferation amount of the same
virus feeding concentration and different virus feeding larval instars by Tukey test (P< 0.05), while with different uppercase

letters indicate significant differences among the virus proliferation amount of different virus feeding concentrations of the
same virus feeding larval instars by Tukey test (P< 0.05).



14 FAR A 56 B % B 2 A PR 7 3 B AR A7 A s i PR 2R < 63 -
~ =2 e 0.05) . Il N 400 Sk/F 5 500 Sk/46 (0.26
el
§>§ o Klem?) ZEZEFARE (P>0.05)
SE8
=28 6
SES 2 £ E sl
I g .§ c c g E 8
ﬁﬂg g 1F s RCR=) 4r
E E -%z 3
g, e
0 2 3 4 5 gﬂ §§ 2} b
Free/A#ATE] (d) Continuous feeding time (d) Ly g =Ry c d d
tllaa
E2 SEEEEER HNPY S S %N £ B B

Fig. 2 Effectsof continuous feeding time on the
proliferation of HCNPV

FE FARA AR FREFRIR 4 Tukey K605 25 5 35
(P<0.05), THIHE,
Histograms with different letters indicate significant

differences at the 0.05 level by Tukey’s test.
The same beolow.

6_
—~ ~ a
X Es|
A >/
0%04
éoaé i b
SR ¢
\/H\;
iH 5 8
SRR
RES
R
' 4
0 20 25 30

TRFEEE (°C) Rearing temperature (°C)

B3 AEMAFIEEST HCNPV 15 2 KRN
Fig. 3 Effectsof different rearing temperatures
on the proliferation of HCNPV

o R PG R A B R T R FE 200 25 A
30 CE&MF T MRS B 5 5.06%10°
3.40x10° #1 2.83x10° OB/3k, 5 AbFH[A] 22 57 i 3%
(P<0.05) .

214 HHESZEN HNPV EES MW Ff
4 U R R BB, 4l UK ) HeNPV 3 5E
HETRESE (B 4) o ghih®mER 100 KL/48
(0.05 3/cm?) WHpREEIGTE e, N 4.94x10°
OB/3k, HKH 200 k/46 (0.10 k/em?) . 300
/46 (0.16 J/em? ) 1 400 3k/44 (0.21 k/em? ) ,
5 B 45 AN BN 1.63x10° . 1.06x10° FiI
0.86x10° OB/3k, 4 AMAb¥RZ a2 5 0% (P<

100 200 300 400 500

LR (K/A8)
Larval density (individual per box)

4 AESHHZEST HCNPV 185 = H20
Fig. 4 Effectsof different larval densitieson the
proliferation of HCNPV

2.2 HcNPV RERIIEEHRR

221 ARMREFEFRX HNPV FHEMZE A
[ GRAF 7 R B A A B i gm (R 1) .
DL R A e B TE P e, X 3 R4
LTso M 4.87 d, ST HIKE (530 d) TRE
ZR (=009, df=1, P=0.762) , ¥
TIREWTE (6.41d) FIATIEEERL (5.89d)
(P<0.05) ; JRFIEIRERR R HERAL, 5
HTREREZERDE (=996, df=1, P=
0.002) .

222 ARMRTEREX HCNPV iEERIZMm
& 2 AIAL, AN R AF R ) X w0 LA B 5
Mel, B DRAERS Tl 3G 0, o o 6 PR R T B
TRAEBTEA 3 4 H B TG MR =, XF 3 4 i
) LTso A 5.31 d, HUCERAERITE N 12 A~ H
(535d), FIEZRIICREES (=100, df=
1, P=0.317) ; PRAFETEZH 24 4~ A 9 i Pk
B RFK (P<0.05) , LTsoh 6.41d.

223 ARMREFEEX HCNPV iEEREm A
[ PR A7 TR B X R TR IS e R e B 5 22 5% (P>
0.05) (& 3) . RAFARER 25 CHMAT%E
BRI TR AR, X 3 ¥4l ALY LTso R 5.15d, Hik
J&-20 °C (5.21d) #14 °C (5.71d) .

224 AEMRFEFII HONPV BRI NE 4
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ATLIE N, N [RRAE R 06 55 0% Pk 5 AT B 5 BEXER (F£=025, d=1, P=0619) , ¥E
Mo DAREREAL B A R BTG P e i, X 3 R4 EZRTHI(7.79 d) fERARFSALHE (7.80 d) ( P<
W LTso o~ 4.97 d, S5MLENALTE (497 d) & 0.05) .

F1 ARMEEHANE HNPV B EE AL HE LTS

Tablel LT of Hyphantria cunea larvae infected by HCNPV of different storage treatments

95% Ef5RE (d)

b FICTIH 950, confidence limit (d) e
Treatments (d) TR IR Regression equation R?
LTs (d) L L
Lower limit Upper limit
HH Insect pulp 4.87 a 3.65 5.63 y=0.468x - 2.278 0.986
P T HIE Freeze-dried insect pulp 530a 4.96 5.56 y=0.831x - 4.405 0.988
JHAEME Virus suspension 6.41 ¢ 6.11 6.67 y=0.574x - 3.678 0.988
\ e = o
AT 5.89 b 5.15 6.35 1=0.731x - 4303 0.954

Freeze-dried virus suspension

FPBESC P RN 5 A AR PR R 2R B3 (P<0.05, XPEBGERY). T&RF.
Data of LTsqin the table by difference letters indicate significant differences at the 0.05 level by Log-rank test. The same
below.

x2 ARREREIN HINPY BAEEABAHM LT
Table2 LT of Hyphantria cunea larvae infected by HCNPV of different storagetime

e (A ) ‘ 95% MR (d) e 2
Storge time LT (d) 95% confidence limit (d) CIEDEE PUE AL
LTs, (d) . . Regression equation R’
(month) TBR Lower limit PR Upper limit
24 6.41b 6.09 6.68 y=0.575x - 3.686 0.989
12 535a 4.50 5.92 y=0.686x - 3.669 0.963
3 531a 4.94 5.58 y=0.830x - 4.410 0.987

X3 FERGFEER HINPY BRAEERHEA RN LT
Table3 LT of Hyphantria cunea larvae infected by HCNPV of different storage temperatures

L Hp it () 95%EFRMR (d) 95% confidence limit (d) [ 977 i e ZR
Temperature (°C) LTs (d) T B Lower limit FFR Upper limit Regression equation R?
-20 52l a 435 5.77 y=0.535x - 2.784 0.997
4 571a 4.71 6.32 »=0.519x - 2.959 0.983
25 5.15a 4.65 5.52 »=0.630x - 3.240 0.994

R4 FERFEFEGFH HNPY B EE AL R LT

Table4 LTg,of Hyphantria cunea larvae infected by HCNPV of different storage preservatives

Iy FFEhEE (d)  95%EIEMR (d) 95% confidence limit (d) g e ZRL

Adjuvant LTs (d) FBE Lower limit ~ _FBR Upper limit ~ Regression equation R?
HEBE C,H,0y, 4.94a 3.50 5.79 y=0.462x - 2.283 0.983
BRIRES CaCOs 7.80b 7.46 8.09 y=0.453x - 3.531 0.988
il C3Hg0; 7.79b 713 8.28 y=0.315x - 2.096 0.972

FAbAN NaCl 497a 3.46 5.81 y=0.526x - 2.613 0.969
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B2 35 [ 1 0k 4 e\ T ARDRE) it &, K
HeNPV i 8 KA $E it T E 5 1m 32, Wk
HeNPV Y Tolk A =42 it T e (B RI424%,
2014; BXIEPESE, 2020) o TEJRBE TG AR5 AR 7=
T, BEE TR AR T A TR AR
P& A (Elviraetal., 2010) . ASHFFEHHTEH
AR B AU R 5 G, REE AR N
1x10°OB-mL "' ZEAHIA (Kalia et al., 2001;
AR, 2013) BFFTEE IR, LELLL AP R s 4 HufE
kT N Rl IS €S L ) L LY NG
RN E S AR R s, 5
WA T 15 FARN I E FEY B ( Chen et al., 2020 ),
UEAh, AL B, 95 ik 6 k4 ik iy
TR MR T 5 . BRIBFF R,
10 H R BY/ NI 18 Agrotis ipsilon 1K NAZ T % £
G EERE IR T 8-9 H#% (Behle, 2018) .
HLIF R B T 0T BB = R 4 BT R, IR
BT AET R, ] A A 1 X AN R ERBE b
T, YRR [ B A IS FUR I &R I B Ak
(R, 2022) , FEURTA D, R4S
s 4l A B R RN A , (AR Tl Ak S A
P A N 25 5 gl R 3R RS R B AR
FERT, BEEGE B AR R AR ST HNPV KEL
BB o ANBIFST S AT &yt Bt o5 ) B v 38 )
T, R e SRR AR (1)
AT RE SRR A U T 55 , Bl IR YL B R E 11
B, AFIEE ARG, R R R R A

Fropfm s mt ] . EE . 4 R
HcNPV HFE ) CHE N 7 (KR4, 2011) o
A GT A R, Bt 52 ) B A ) A 384 s 2
W g SRR R SEE AR ( 2012 ) # ] IrfaNPV
MRS 4 L, FREIAEE 3 d AT R A
B, SRR RA TR, WRERHR TARER
HOGHAZ R 22 A ARG BE B I 22 5 T B (R B
5, 2012) , T ARG B 5 AL TR R [R]
SRR R ARG A A R AN R R A K R
FE RN CRTINI ¥ & o e i) I [0 RERES - A g
TEME R M35 ( Monobrullah and Nagata,

2000; B, 2020) . KEWHIREN, HilR
SN FBURBE IS PR ( Shapiro and Bell,
1981; Subramanian et al., 2006; Kreitman et al.,
2021), FEJEHFAP A —AF TR ;
ORI ) R B R . ARG REH, 1E
— 7 30 P P i o R T v o e A L
TR R ER & B i A T 3 o kgl s
IEETTILER NG, s e S e i . ASHT
GELE KW, BEAE 4 2 B 3 e 1 i 3 5 e
FREAR, WFE R LB, EE AR RS E
TR SRR RENCA T, fF— PR LEm 1ok gl
AAras i), BAMFIE B, YA 2 A 1A 7
FET R gl A, A P E R A 4h LA A e
FH (Caballero eral., 1992) . fL¥#EE% (2012)
5T &)y B2 B X RESUR R Tv E 1 A5 R s,
Bl 45 4y HR9% B N, P A T 22 AR A S 4
HAENG SRR, AEIE I 48k L, fi HIG
PRI 5 5 X7 2 A %) B 5 v 14 B A% R 22 A7 A0
BRI, Wt S 42 P 3 5 1 4 MU S 3
TR, B RE R SRR T . ASHT
FEAUER R RE RS L MR . PR TE] L IR A4
B 5 B R T %) HoNPV B9 FE S 520 . 111
AR, AR (8] A% BAE X 25 4 4
FHREEm (FHES, 2015) , AFEFETFEE
YEXT HeNPV 3458 18 (1) 5% A5 o E— 20 5T
PRE HeNPV SRR S50, RB1E Jy Hos i
PRAE AN FH B2 LR AR o AT & B RS A 51
LAY HONPV PR B BT B R BP aiR o +H
K5 R, T NIRRT 5
TSR RS Es A, SR TR AR SE 45 F 1
T AR (BINNRARSSE, 2000 ) , MR E: EA
W ENE . W7E AnfaMNPV FR & B
PRAF R g 2 v 7 HOR BUiE P ( Tamez-Guerra
etal.,2002 ). #ME—( 2009 )N M4HEEXT HCNPV
HAWNEN, SARVREE AT . F %X
PRAFFVELARGS i 2 FL X HeNPV R385 1
A REE—P4R5E . FE LR HeNPV L7770
H, R TR R . BTl ik
W& A REMOKIEEY . BRI A (T4
REE, 2017 ), PRHCHEDN s v n] BEAAAE K1Y
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LA T S ORAE R, N SRR . Bk
Gh, LR EEIREARAE HoNPV IR F A T4k
AT I R S R A AR . Tamez-Guerra 55

(2002 ) K Cunningham ( 1970 ) 57 %%
T b AT DIAR PR B R R 2 A R R
PTG PR E , X HAMIRE R —FL,

(HAF RN, AIF5EIE L IAE HENPV (1)
B (3 ) e, ARRARERET
HeNPV TSR TC I 25 5 . HAIFR 45 R
&, 4 °CH - 20 CLRAF 6 I H 1) AIMNPV {if
PETC R EZS (Behle eral., 2003) . FHXT
S 3T PN A A FH HONPV g 389, 1 3 2442 i i
FEIREE, MR ORRL, SEURTERLTRIE | 5
JIFBE (BEME%%, 2018) . EAWE RN, B
IR TEORAF I ] B3, R TEIRTE PEs H BAS
FFEE M R ( Lewis and Rollinson, 1978) ,
HARIRORAE BRI A RUHE 2 BRI 2R 16 (Bl
2014 ) o ABFFRACEE T - 20 CALRAME,
5% HeNPV AR HUS PEAE K I AR A7 ok B v i A
PEo 2R BRI 12 S H S, HeNPV
(A HOTE P R R R, MR AR (11993 ) BF
5% 3% W I A R A% R 2 ff IR % ( Buzura
suppressaria nucleoplyhedrovirus, BsNPV ) {ffF
2-7 FJE, MEEMER 7%-22%; Kaupp Fl
Ebling ( 1993 ) 5% B FBERE A2 AL £ A (A0 7

( Hemerocampa leucostigma nucleoplyhedrovirus,
HINPV ) PRIFPAE)G, A B M B R AG, 255
IRBFREAE IR, LA A B R A% A 2 A R
RER IRUE A ZE S o I, XA R 7
Z AR TE , WA HAT RCORAF IR H) AT 38 A R i
)R R A B TG P T B o

ASCHE A LR 2R X HeNPV 3555 55 il
PRI 22 57, Tk T et ) 34 B T AR
5N TELHUEE N 0.05 Sk/em? )37 HUAE
i FVEBE 7 1 x 10°OB-mL ™' 1) HoNPV 47l W 35 ]
Fik 5 W2 d—k, 20 °CF I3 m = i 1)
R BN A T RS BLAT K, S N R

(50% ) BEAEN (5% ERHEIF, BT - 20 °C
B VKAR NARAT , 7T 12 4 H PIARIE HeNPV 15
FERGYE o Z BT T R A 7 i 8, 2%

@ R e IR R
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