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# OE [ B8] R Z MR EcobNPV J&—Fh i Y B AU FUMUE Y , TR Y45 R Ectropis
obliqua Fl K45 Ui Ectropis grisescens 2 FlfE 3£ - IA 4% RUBEAZ T8 2 ff (40995 25 11500 i) F () B AR, %o
FEMA B 3 A FWE T2 R A R R TR [ FiR ] SRR IC BRI T w2 Fhiiit =X,
FLB A - S TR (1x10° PIB-2 000 TU/UL ) BFIA K2 RO RCR s 38 75, 150 il 375 mL/667 m?
3FHIE, A - 5o BRI KA R E R B VA RCR s T BB RS RO 1% . 2 #8031 R[]
BB iAsR . [ SR ] FEARIFIE T, FRRIC LR TS 2 i 7570 X6 IR 4% RUBE R4 BB 35053 ) A
69.0%F1 67.6%, PiZ T ELET; 16 75, 150 F1 375 mL/667 m? 3 Fir |52 T 5 25 il 3 ] IR 2% R (4 )k 2%
S, Hd 375 mL/667 m? 8 T RIBRURE, 150 mL/667 m* HYK, 150 mL/667 m? Fl 375 mL/667 m?
FR R X R A% UM Py S B S8 FE 0% LA L 5 9 B Al 1 %t i 2 RUME 1 4% L 2 00 3 R 4l LA B8 43 R 93.3%
78.7%F1 67.8%, X 1 4 HABACREE T 3 #. [ G ] A8 - I BRIENIB IR KA RUE T %k FH A
PRI AMLBEIE, F)HE AT %M 150-375 mL/667 m*, VL 1 #4340 U me i Bzl h 4

XER BAZAMRRTE; KRN, N

The application of Ectropis obliqua nucleopolyhedroviruses
prepar ations as a biological control for Ectropis grisescensin thefield

TANG Mei-Jun"*"" GUO Hua-Wei"? LI Hong' ZHANG Xin-Xin"?> WANG Zhi-Bo'
YAO Hui-Ming' ZHOU Xiao-Gui' XIAO Qiang"*™"
(1. Tea Research Institute, Chinese Academy of Agricultural Sciences, Hangzhou 310008, China;
2. Key Laboratory of Tea Quality and Safety Control, Ministry of Agriculture and Rural Affairs, Hangzhou 310008, China;
3. Graduate School of the Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract [Objectives] To investigate techniques for using Ectropis obligua nucleopolyhedrovirus (EcobNPV) preparations,
a pathogen that can infect both Ectropis obliqua and Ectropis grisescens, to control these pests. [Methods] The effects of
different application methods (drone and sprayer) , larval instar (1¥, 2" and 3" instar larvae) and dosages (75, 150 and
375 mL/667 m*) on the effectiveness of EcobNPV preparations containing both 1x10* PIB/uL EcobNPV and 2 000 TU/uL
Bacillus thuringensis, were tested in field trials. [Results] There was no significant difference in the effectiveness of
EcobNPV preparations of the same dosage applied with either a drone (69.0%) or sprayer (67.6%). The optimal dose of
EcobNPV preparations was 375 mL/667 m?, followed by 150 mL/667 m?; the effectiveness of both doses exceeded 90%. The
effectiveness of EcobNPV preparations on 1%, 2" and 3™ instar larvae was 93.3%, 78.7% and 67.8%, respectively, and its

effectiveness on 1*' instar larvae was significantly higher than that on 3" instar larvae. [Conclusion] EcobNPV preparations
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can be applied by drones to control tea geometrids. First instar larvae are most susceptible to EcobNPV preparations and the

optimal dose is 150-375 mL/667 m>.

Key words nucleopolyhedrovirus; Ectropis grisescens; application technology

AP B REFI R B L, U MR
HATC A EA 120 &F (Idris etal., 2020;
MR, 2020), HREGESMA ™ ERHRZH
A NOME 1% B Z ff /K 9% % ( Ectropis obliqua
nucleopolyhedroviruses, fj#X EcobNPV ), EJ&
FEREFERF ( Baculoviridae ) A W4, J&—Fpxt
2% R Ectropis obliqua Prout .= B0 1 95 J5
WEEY) , e AR ROERE R 4 1 R I (X el
S, 1980 ), HIHEAHN & . HEE
PR, XA 2 A S0 A S 52 W98 2 G0 (B
AR, 1986; 5K 45 FROAE, 1989 ; MZS4R S, 1994;
Ma et al., 2006 ), ZZAEMFT, 12 8 il 55 2 3k
FRAPPEIC , IR e 3 2 6 B 4 1) T 2
(BRILAE, 20005 #R{d5, 2005; PRSIESE,
2020 ),

AR BRI, 25 RO R 2 MR B
MBI A R, AR E. grisescens
Warren ( JESEH %5, 2017 ). {H EcobNPV %fix 2
ol UM () 306 I AP AR IR 25 S ( FE 6 4%, 20175
ALIAE, 20205 TRAEAE, 2021), EcobNPV [i]—
BB IR R LCso fEA2XS 2 R 1 800
fis (FESEHAE, 2017), XKZE R MER) LDso &%
ASRUERY 28.9 18 (ZRLL55, 2020 ), X Bk Ui
PO SR T X5 R (TRMEAE, 2021 ), HR
W g A R 7 3 4% RO (7% o FH R A 3
ST, PAEE AR . S ORI g5 g A K
A4 RUBE SR B B IR 25 NOBERY 52 (B L
%, 2003 ). EcobNPV XA [ FIAS 7] e i
25 RUHE R % W BURRCR C A I e (4%,
2017 ), {HAZ4 M1k, 25 RS 3 i 7 B iG K2
JRUBEE () FH ] 1 FHEE R i Bk = RGEASE AR 2%
A, KA R A TR, PR R (Li
etal., 2019), HZHTHGE KA RIER R Z ff
4955 (EcgrNPV ) B UE S Ry A% RO I £ £ {&
WaE (B, 2010 ). Hit, DIRKA S

HUBRXTAR , T2 RO 25 i 70 P9 B AR BT 52
oA R A AR 2 S

NEPIN Sraa bRV N L i)
T ) 7 FH A, S s 4 ) 107 P 2 UM g 25 o
A, ABFFEEE SR TR B IR R A R
FHFAEX 3 TN 5~ P (e, B 20 2
FRURE 2 FE ) P i) Bl i R, I 9E 45 2R T o
LS 25 50 0T 2 RO F P ] 977 9 1o 4 13
W o

1 #R5AHE

11 RBHH

W - B RRTER (55 R 7 2 A A
F 1x10" PIB/uL- # = T 2 000 TU/uL ), %M
LRUFAL T AT B FY AR

12 AEBEARNTHEZ - HaBEBZHAME
TRk REgHY H i8]t 50

TS Hh SO WL AR AR o A A FRA
AL ASE 17 Sk, T8 1 ARIRAS Lk
KA AT s, X i 2 RUME iRy 2-3 4
WELLT 3403, kb3 1. FHRE AL (L
T EARRBT ) BRG] ALFE 2. AW
FREEMIR; AREE 3. ARWHiEZIFHIME NS A I
o B il 300 e FH R0 B B 2R A% - O s TR R TR 7
150 mL/667 m®, FRAbERE 3 kERE, HHEE
R 22.5 m*, KB AT R I A ML N
K MG-1P 8, /K 2.5 Lo A T Wit fir FH e
% v N MH-D16-3A BRI REHL B 55 2%, FH/KiE
15 L. 255%0mEE 1 d J5, RARID b /i A
R b, FEE 30 LD E, [FIEF, 5YHCH N
AR T 3 N, 7E% R T SR b 2
AR 2 i AR MR SR AR I S RO &)y ol ]
3 d J5 GG B AT e M A (e L5
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2003 ), SLHICSRE AL, FRYH BT, &
HiC 4 mptT- 40, H B, 7548 e ol I R 5
FEI & R R EOR SI6R . FRIEPILIS , Gt
BT, A R AL BRAY I BE T 5 A AT
2%, IS8 (xR A, TR R 1AL IE
ET-H,

13 F# - HFEHEBFAXNFERKKFRIE
#4 FH B B 2 3

U0 Hh s R VA AR A Sl A BR 2
AL BAASHE , T 1 AR IR RO e A ik AT
R, IR AR A O S 1-3 . 2GRN
B - B EIER 500 £% (150 mL/667 m?),
N T, KR 75 L/667 m®, [&]iF5E AT
T2 300 Ry s FOR R, 24700 A BRI X R A B ) 12 3
WHER, HEZRBHIEA 22.5 m*, BIZHRTL
PRic kR, FEEMREAE 2-3 SRR,
WA B IS, FRZGME T, MR e 43
RAE 1. 2 A 3 IR U A SR HUfR Y, AR
230 kDL Lo A RlE N RFEIES, FET R A
JrikA 1.2,

14 ARAFBTHFEZ - FEEBFAXNEFZR
i f H B 06

RIS WA 2% F RS , TR
3 AR RO A 93 &)y L A A v e 3 R S [) 5
BN W 8 R O 2 o N 1\ 2 LU S PP S
¥ - FmE R R 200 4% (HI 375 mL/667m”),
AEBE 2. Z5H% - SR BETER 500 % (B 150 mL/
667 m*), KbBH 3. ZKH% - S HEIFA 1000 £
(Bl 75 mL/667 m®), AbFH 4. DIRBHGEZGH N
XTI FANHLE 3 AN EE, BEE /N
22.5 m*, RAFME, HKE 75 L/667 m’,
FRGHEZSFE RIS 2 B, P [ Y 55 0
g8, FET-HRPA R F 1.2,

15 F# - FEEEEFNEFEXERERAY
RAE

TER TR R AL A - 95 2 BRI 0] 14 255 el
T8 A, A2 bl Jo i1 R e o 2 B 25 Ay

2EXTIR L 2020 4E 4 A 23 H, EEHTIE &1
JUEREMA RIS R, SEARXT G0 KA R, KB
W 2 77 53.3 hm?, JHIZ5H 150 mL/667 m?,
TR A R TC AMLHLE K MG-1P &, H
K 2.5L; 2020 4F 4 H 29 H, sEHHA BN
TARPL X AR A R 2R b, #EARXT g A R
W, HLSISRFEHLRR AR 20 hm®, 24
100 mL/667 m*; 2021 4E 4 J 9 H, EHHITA
BUN TR IX A SRR A5l B FR X A R
e HLEhRFEHLBRE R IR 20 hm®, 24
150 mL/667 m?; 2021 4E 5 J1 20 H, ¥EHHITH
LRI A FRA R 2R, FURRAT S R K
RO, KB WG R A 10 hm®, FH 2 A
150 mL/667 m*, K57 BT FHA AR TC AHLHLE Ky K
¥ MG-1P 8, FI/KE 2.5 L; 7EBOEASHK: - o
BRIFAT, BENLESE 3 B sSHh, HFRZY 75 m®,
TEAE RS H B LR AR N 4l 30-40 sk, 47 [0l 28
PIRFRIRES , FET R ik 1.2,

16 HEHZITERE

K DPS12.01 A% #e A 7 4035307
FIFE R 50 %t 2 At =0 4 AE T 3R
FETREE T 22 5 W E R I R R o
G BEML T AS [R] HL 4 AN [R) 55 o T 4l HBE T
FREFET AT I 22508, B 2 ) E 3%~ Oy
M4 (FFE X, 2001a, 2001b), 2250
K H] Dancan’s 1 & W 22 6 TR 50

2 GBRE59H

21 FAEABHEARXTHEZ - FEHEBFHAX K
FRIEMIBAIARR

SHBUN I ER O WG I K s N LA
AHE - Db R IT IR KA RO R B VAR, 25
RN, 2 FRmEE 2T 0 H R B IR AR A 2
(£ 1), HEICAMLFESGE N T8 7 2 AEmE
W EEFIFE 6-7 d IKZE R METF IR I IRFET, %))
HHABET R K551 59.9%F1 58.5% (P=0.8462),
BB 69.0%F 67.6% (P=0.863 3), 2
T ity =X B 1 B RO 1.3 25 5
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Tablel Control effect of ECObNPV preparation with different spraying methods against Ectropis grisescens

A A (k)

TFERFET-INE] (d)

AR ESE TR (%) BRIEET R (%)

Spr;igﬁgjjlittho ds Number of l.arvae Initial time of Larval .corrected Total cgrrected
observed (ind.) death (d) mortality ( %) mortality (%)
AR TE ML Drone 21.7+4.9 59.9+3.4 69.0+3.6
AT Sprayer 26.0+7.0 58.546.0 67.6+6.7
TR RV EEAREDR
Data in the table are mean + SE.
22 F¥ - HEHAERFHAXNAEARBRKERE 23 FEABEEFAETRZ - FzBI2ZHA K
BB IAR FRIEMBIBRR
AN T TR TR AT AS ] L i 5 R 1) AT+ I3 25 TR T AR AR [ ) 0 IR 25 RO )
BIARBCR WK 2, 4RRY], R - BEHEETTF M H PG RORAAE 22 7 o, HE IR ok,

F1 (150 mL/667 m? ) X 1-3 K45 R B VA 4%
WEREE (F=6.395, P=0.0419), FH AT
TR« 9 B ETRFD IIR RO 1 #8 . 2 i A
3 WA B BRLAT N 93.3% . 78.7%411 67.8%,
XF 14 B BRRCR b, XF 2 40 A B AL
Wz, XF 3 A HNBE U 2E 5 X 1 R U B
B =T 3 i (F=5.294, P=0.0483 ),

Bzl s (3R 3) A5H% - TR HETEA] 200 1%
(375 mL/667 m*) KPR, 2 HEIpRL
H94.3%, B E =T 500 £5 1 1 000 f5 1 BiRL( F=
30.442, P=0.000 7); 500 f% ( 150 mL/667 m*)
FIBFROR 2, BIET-FN 91.3%, W& =T 1000
fEi iRk (F=11.721, P=0.008 5); 1 000 f%
(75 mL/667 m*) HIBRLEAG, 4HRIIBET R M

R2 T AEAERZFFNAEE RS RER B

Table2 Control effect of EcCobNPV preparation on different larval instar of Ectropis grisescens

ol P (k) IFHRIECIE (d)
§ Number of larvae Initial time of

Larval instars

2 IR IESE TR (%)

Larval corrected

SFEFET R (%)

Total corrected

observed (ind.) death (d) mortality (%) mortality (%)
1 #% 1st instar 20.0+£5.0 3-5 93.3+6.7a 96.7+3.3a
2 % 2nd instar 23.3+6.9 3-4 78.7£3.1ab 88.8+7.0ab
3 #% 3rd instar 21.0+£3.6 3-9 67.8+£2.4b 68.6+0.2b

TR AP B ERERR . RISV IS A A NS PR IRAE 0.05 K225 B3

Data in the table are mean + SE, and followed by different small letters in the same column indicate significant differences at

0.05 levels.

®3 Fix - FEEREFFREFERE REBIR
Table3 Control effect of ECObDNPV preparation on different dose against Ectropis grisescens

P A (k)

2551 i (mL/667 m
255 HE (m m’) Number of larvae

Dose (mL/667 m?)

FFEABET-IE] (d)

Initial time of

IR IESE TR (%)

Larval corrected

BRIESET-R (%)

Total corrected

observed (ind.) death (d) mortality (%) mortality (%)
375 57.3+£6.4 6-7 94.3+1.1aA 96.7+1.8aA
150 29.7£7.1 6 65.1+£2.6bB 91.3+2.0aAB
75 27.746.6 6-7 55.1+£7.2bB 78.6+0.8bB

RPEAE PR R . RISV IS AT A R NS TR S 773 B2 7R AE 0.05 F10.01 /K28 57 8.3

Data in the table are mean + SE, and followed by different small and capital letters in the same column indicate significant
and extremely significant differences at 0.05 and 0.01 levels, respectively.
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BICT R0 55.1%F1 78.6% . L5 % FEBiRk
A, WEEER N5 667 m® Wit 150-
375 mL HE,

24 FREFZHFKXEREALE

2020-2021 SEFEWTTAE 4 DN AHIT T AR

WA 75 1) ) 1) R T R Y R, A A 24 R A

JRUBEAR SRR IS A 2% RO | At 2 AT 24 R 4%

RO, A S5 R, BUERAZ - I8 = BT 7

(150 mL/667m> ) Blj i 1K 2% NI 1) - 35 BBy 3l

65.7%-70.1%; 1% T [A1 0T 245 el 2% IR ) o34
Bk (194.0%-100% ) (& 1),

4 HIFET-Z Larval mortality SR

JFET 2 Total mortality E. obliqua
100 TR R i T .
= 90  E. grisescens
<z 70 ]
- 60
5
11 € 50+
R 40t
=3 30
BE 20
© 1ot
0 1 - 1 1 J
&4 =& KU1 RAL2
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E1 %% - HEERFFHEER
Fig. 1 Effect of the EcCobNPV preparation
against tea geometrid
A)
3 g

JRA RUEFN 2 ROME R 25 Bl 2 ANl , Wi
FEAARRL, AW 2T PR A AT ( 2255,
2014; HEELE, 2016 ), KENMEELE 6-7
&, FAES 3RS 4 REBL K ( e,
2017 )o 45 RUMENGRE B 1A 45 FUME T K A5 RUBERS L)
B AR 2RSS S AR B 6 AR (BRHILIAE,
2003; FEEFSE, 2017), Hrp, 5 1 R4HRR
MV BRI e, H R A RPN, ol e
FRAEIAE , BORREPIIALASE 1R, A58 - 95
AR CAAER ESICH TR REN P, #E
FEH RISl 100-150 mL/667 m>, K5 i@ it

FH (5] 328 45 43 B AN [m) e i =R ) 54 5 1) 2%
Wi « I R TE RIBI IR KA RO, TRl H R
HH% - T R R IR SRS R R B B TR R,
VORI IR TC AP Z5 4, LA 1 840 HUB it Sy
AR, B - s AR AT i
150-375 mL/ 667 m*, 74T XK 45 R E R 5%
TE 90% LA I, 33 Sy HH [R] 7 FH A% RUE S5 75 1l 77 B 76
IR ROBERRHE T 4R 3

AU I/ B BRI AT B 2,
WIS, B kB (BRI ILAE, 20035 FESEASE,
2017 ), FEEELE (2017) =N HFIT R H
TR R Y EcobNPV  If HU 4 B /N FE 17 % ik
151, EcobNPV HI[H] B i 2% ROBERT X 1-3 i4)) 2L
AR REAE 97.7%LA F, Xt 4 {4 B R AR
(R ILAE, 2003 ), AAFFTEEH /R EcobNPV
FH BRI B YA KA RO 1 &4 R () 2y B By 3k 7
90%LA I, X 2 W4 U A HUBI B RLEAR, N
78.7%, X 3 W4l AU SO A A . WOAE SRR
PRI TR R, ZEAR U S0l FH 2 DR TE A B 1 771 58
R CHE, REEBOLR HHRB UG, AR
SERAMESE T X —4518 . A58 - 9 o H R TR
a5 RUBERZ I Z2 FH ARG 15 T3 = AT B TR A,
T2k R 22 A AR BRI 2l 1107 PIB/mL,
1M ECObNPV X JK A5 RUERY LCso( 2 %, 255 9d)
9 2.32x10° PIB/mL ( JHE3EHE %, 2017), H=Z Al
I FHAE S RO |y fEzEdi & (750-1 000 1% ) B
TR RO R e 22 ARG 25 - o | 55 95
ZHRTERIB VA K2 R B LU g 667 m? fdifH
150 mL DL F i,

ARG H s 75 1 390 K RS Y R R, e R
150 mL/667 m* F4E X KA ERI BN 65.7%-
70.1%, X B AT HIHIRYE LR 150 mL/667 m”
W% it i () 97 R% (91.3% ), 43 B3k 5 I8 it i 25 7l 571
EF R 25 ROBE R i A G, 351 ks v e i L
3, HoRRIimeah e, s i s el mE it s 7
IR ZERERY B 1-3 1%, DL2-3 T, X
A F — 25 U I R FE G B2 ) 50 B v K 2% RO o 1
it 01 1 0400 .

FERHE + Th 2 TRV RI BIT IR KA ROEAS ]
W4 Ryt v, WS it 2 R 3 d e 4l R IR AR T,
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Eb AN [ i it =X RS [ 3700 i 6 v 14 4 BB T
B[R], 3K AT BB -5 HA G rh A A B HURE 22 R
I, X 2 3R T A U G

TEAML R4 e ek mi o5 )y =X, B
AR BT IRAKRE S (ESERSE, 2018 ),
HAT7E /KRS K VR L E A SRR, 76
AT G/ NMER R A (5584, 2019 ), AR
U aE R, To AL B 5 T shmt it 2 il 77 1Y)
RORTC 2251, UE B2 25 R R FHAE PR TCAPL K
I et L R A IR P 915 355 ) B M AN K, X ] R
93 75 IO A P AR i B AR 5 ROBE R I s RO = &
g, ZFEFWEER BTG sA G X%
il 7710 B A% 7 % [l A T AR S it R 3 B R AR
TRk

Bl % AV s Ay 245 301 H () STt S5 S
AT S A% RUIE S 75 1l 7] 1) 1 FH e AR D T (R
KA, 2021), HEARE], AR HA
ZBBOCHRE R, HIEPI Y 2 2R E 2
M), P IR ARG A L T SRyt — 2l
HEAEYIB IR H AR DI N K A4S RO 23 1 71 7
A SZE AR T RVER, A5 0 NN aE A5 R
-5 HALE AR F Bz AR, Inssie#
BRI IE , DL R B 5 A AR ) DR U [
55 T AT .
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