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Development of an efficient attractant of Ectropis grisescens ( Lepidoptera:.

Geometridae) and evaluation on its control effect in tea plantations
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Abstract: In order to develop a sex pheromone/plant-derived volatile complex sexual attractant for efficaciously trapping
Ectropis grisescens female and male adults, thirty major volatile compounds from tea shoots and tea flowers were chosen and
prepared as odor sources at the dosages of 107° ¢/mL, 10™* ¢/mL, and 107* g/mL in liquid paraffin. Each dosage treatment
was applied for electroantennogram ( EAG) determination on 1 day-old male and female adults of E. grisescens. EAG
responses showed that; (D Every dosage could elicit obvious EAG responses, and EAG value significantly increased with the
rise of the dosage; @ The female and male adults showed similiar EAG response values. @) Each dosage treatment of

linalool , trans-2-hexenal, cis-3-hexen-1-ol, hexanol, phenethyl alcohol, and 6-methyl-5-hepten-2-one caused intense EAG
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responses. The six EAG-active components blended with two main sex pheromones, Z, 7Z, Z-3, 6, 9- octadecatriene, and
Z, 7Z-3, 9-6, 7T-epoxy-octadecadiene, to make up the various candidates of the complex sexual attractant. Every candidate
was uploaded onto a little strip of wool felt, which was sealed by PVC film to compose a trap for field trials. After a series of
trials, a candidate, i. e. complex seaxual attractant, gave the optimal control effect. Its composition on one lure was that 2 ¢
of each of the six EAG-active compounds was blended with 0.4 mg Z, Z, Z-3, 6, 9-octadecatriene, 0.6 mg Z, Z-3, 9-6,
7-epoxy-octadecadiene, 1 mg butylated hydroxytoluene, and 100 pL hexane. In addition, the attracting effect of thirteen
colored types of sticky boards, including earth yellow, fluorescent yellow, beige yellow, jasmine yellow, orange, clay
brown, dark green, bud green, grass green, fluorescent green, sky blue, bright red and pure white, on the geometrid
adults was tested in tea plantations, and the adults preferred dark yellow to other colors with the earth yellow appeared
optimum. One lure attached on one earth yellow sticky board to form one complex sexual attractant trap. The most serious
damaging generation of the geometrid was the 3rd generation. During the 2nd generation eclosion peak beginning stage, the
traps were applied for mass trapping its adults, so as to reduce mating opportunity and lower the individual number of the
third generation larvae. Both 2.5% bifenthrin, and Ectropis obliqua nucleopolyhedrovirus ( Ecob NPV ) Bacillus thuringiensts
preparations ( containing both 1x10* PIB/pL Ecob NPV and 2000 1U/pL Bacillus thuringiensis) were respectively spayed
on the larvae of the 3rd generation. In turn, the control effect of each of three treatments was investigated at an interval, and
that of complex sexual attractant exceled the latter two. The present study provide the applicable technology and product for

green control on the geometrid.

Key Words: Ectropis grisescens; complex sexual attractant; electroantennogram active components ; sex pheromones ; attract
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7 R Ectropis obliqua Prout %&lﬂkﬁﬂ?‘%\iEﬁ%E%E@ﬂfEZ# 20 el 70 A RO & T e 5 =
BT, 2 90 AEREY R EAE FEEKIX j‘%iﬂ’]ﬂﬁ“ﬁi BRSNS N Ectropis grisescens
Warren 5 2 PRl & & TAAMIX Y BTS2 EZXD S L2EBE & BRI BT, A 25 XA AR
WERZ R 22 F ARG B (NPV) #5011 #3405 1l A 85 v JUME SRR % Protapanteles immunis (Haliday) (JR# 2%
UL 1% Apanteles sp. ) FIEL 4R B 985 Parapanteles hyposidrae (Wilkinson) ( J54% P 24 908514 Apanteles
sp. ) Xt 2% FUME 4y dUR e /s o 7 2B SRR B Y, A e B A R R RO &y ol A X A A A e e
W9, SR AT S AR A s AT i s A A T 20 t2g 80 ARAR LISk, 7R W i 7 A8 S IX S A% bl Bk = HLA 5
R 6 ACFhBE A MR HUE A Zoophthora radicans TR BN 26 () F AT 9 , 107 — 8 F2 B b i 29 5 25 R
FiRES

R B it 245475 A2 B 133X PR e 2% el RO 8 T B, AN sl SR T RO PR 5 i e S Fﬁﬁﬂi%f%tﬂﬁﬁ
JITAA B4R o BRI A5 Ry R T A RO R 1 7 R S R A MR R LAY, X 5 R
Z, Z-3,9-6, T-FR4-18 B I 25 DR HEMOR T 0 09 20y, 51k 30%—47 % 1MEMOR 18,2, 7, Z-3, 6, 9-
/B TR TERIAR , AR 3 FRI 3, 6, 9- Bk =M 3, 6, 9-HIUBR =M Z, Z-9, 12-+/\Bk —J
W3 | AR A B SR AR AR TR KRR RS R A TR B R R Z, Z-3, 9-6, T-H/R-18
W—dwmz, z, 2-3, 6, 9-+Aﬁf}%—&m,3, 6, 9-—F TER=A 3, 6, 9- T MUK = AEX TR A —E 51
TEE,3, 6, 9-T TR = WX A iR B PRI VE T . Luo S4B 25 RIS B E e Z, 7, Z-3, 6, 9-1
SR =IE,Z, Z-3, 9-6, T-HA-T/\BR_IsH Z, Z-3, 9-6, T-HA -+ Jubk 4%, el 2 4.4.2'"%) . Yang &
OB RENEE R RN Z, Z, 2-3, 6, 9-1/\Bk =45 ,Z, Z-3, 9-6, T-FR4 -+ /\Bk — 4, LLIoh 2.8 5L
4.6/ BERFEED CIYCHIKFNEMERERZ, Z, 2-3, 6, 9-T/\Bk =065 .2, Z-3, 9-6, T-H%- 18 T
I ﬂﬁtlﬂ'ﬂﬁ4 6 o fE 1 mg B, ROR A, Ma SSHGE K RIEVEFE R R R Z, Z, Z-3, 6, 9- 1T /\k =
W Z, Z-3, 9-6, T-F4E- 18 B 03, — & Ll 1. 4 4504 1000 pg BFRCRAF S AHOCHF & HLF R ZE R
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1 #R57HE
11 RS RUBEE S T o o fi £ v, 2 38R 6
111 BRIE S H &
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Table 1 Purity and sources of thirty synthetic odorant compounds

F%5 No. FE 2 FK Compound 4l Purity KR Source
1 F5FEEE Linalool =99% Sigma-Aldrich
2 JL-2-CVTE trans-2-Hexenal =99% Sigma-Aldrich
3 J5i-3- % 45 -1-B cis- 3-Hexen- 1-ol =99% Sigma-Aldrich
4 A HIEE Benzaldehyde =99% Sigma-Aldrich
5 K%L B Methyl salicylate =99% Sigma-Aldrich
6 F B Geraniol =99% Sigma-Aldrich
7 5[ Indole =99% Sigma-Aldrich
8 Jii-3-CL 4 ZBRIER cis-Hexenyl acetate =99% Sigma-Aldrich
9 2 R P Y g Methyl Jasmonate =99% Sigma-Aldrich

10 JL-2- )3 trans-2-Pentenal =99% Sigma-Aldrich
11 M- 2- I 475 - 1-BE cis-2-Penten- 1-ol =99% Sigma-Aldrich
12 TR S SRR T Allyl isothiocyanate =99% Sigma-Aldrich
13 &AL Nerol =99% Sigma-Aldrich
14 B Ocimene =99% Sigma-Aldrich
15 X T Acetophenone =99% Sigma-Aldrich
16 1EJ%. /5 Pentanol =99% Sigma-Aldrich
17 IECLE 1-Hexanol =99% Sigma-Aldrich
18 1-J%%- 3-F% 1-Penten-3-ol =99% Sigma-Aldrich
19 -SRI cis-Jasmone =99% Sigma-Aldrich
20 B-L X B-Tonone =99% Sigma-Aldrich
21 a-PA Il @-Terpinene =99% Sigma-Aldrich
22 # L, Phenethyl alcohol =99% Sigma-Aldrich
23 a-FATHEE a-Terpineol =99% Sigma-Aldrich
24 FIE (+) -Cedrol =99% Sigma-Aldrich
25 3-EEME (+)-3-Caren =99% Sigma-Aldrich
26 a- A7) o-Humulen =99% Sigma-Aldrich
27 % FH st Benzyl alcohol =99% Sigma-Aldrich
28 6 3~ 5-#)d5-2-B 6-Methyl- 5-hepten-2-one =99% Sigma-Aldrich
29 KW R-(-) -a-Phellandrene =99% Sigma-Aldrich
30 LR Hexanoic acid =99% Sigma-Aldrich
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4 F 5y R TTA8 B BB 55 Bl SR AR A RSy ot | T rp [ H i K2R s N A 37 3 AR 2 FHIIRIE RS 1 H
WA ol R R L
1.1.3  EAG 57 s gt pr

E2 M ik A FRL 4SO [ o 2% Syntech 23] il ff B IR BG AR P AL T OGRS L IR BT R 35 T IR A
R e e A IS B 55, M Sl Ay R A FE T e AR BRER K O S Al il i 5 A0 B A D S
B, T sr AR AR TR L AR AR K, SE PR M IR, A EAG RVEAE R O, i FHBRIE A

W2 M A 50 PR VR A AT 20 L BT 5 mmx60 mm JE4ESE b, iEARIHE & 30 70, BRI IEATE A 15 em
KA PR S A Th SR — LR IR IR /N R IR F FRVR B T = )P AR 25 09, A 107° ¢/mL 107" g/mL
£ 107% g/mL, EUIHESEA I B AN M2 1.5 em, BEZS 1 R, A0 1 Wk kAR, A AR 1 VR,
S5 2min , LR BN AY 2SS0 E fl A L AG AR, LAGE ol A B A O B2 32 B DK 2 JRUIR

BEFRRE A AN T A 15 AR Ml A . BRI S B il e A LA AR AR AR (ALY Syntech
CS-05) i, B # A4 ( Syntech , Hilversum, fuf 22 ) {7~ T H i B s [, A7 FH ideli 4% [
1.2 EIAG 4 Fltzs 750 FvR 4 8 5 1375 500 X6 I 2% RO ()75 5%
1.2.1 PRI R IR 5 1375750 e i

M 2 KA SCER[ 141 F[15] % 2, Z, Z-3, 6, -1 /\ =J&M Z, Z-3, 9-6, 7T-FF5-18 ik —Jiti 4 :6
Fef, B IE & %8 FIPT A6 ( Butylated hydroxytoluene , BHT) Fi il B Ei55) 1, 4Kk P8 SCk[ 161 ¥ 2, Z, Z-
3,6, 9- T /\Bk=IGMZ, Z-3, 9-6, T-F4-18 fix Mt iR 2.8 LM, i A TE C G At S8 4k 57) BHT Bl stk 75
FI, ¥ 7, 7, 2-3,6, 9-F/\BR=IGHM Z, Z-3, 9-6, T-F%- 18 Bk MR 4:6 L], InAFE 1 6 Fhfilifa
TEPERE YA L) D7 R - 2- ORI - 3-CU M- 1-B5 | IE CBE R CBEAT 6- P 5L 5-Bedds- 2-1 , B Ak 9
&2 mg, BCHIBLPE (S B R/ WG B E & MIERN, &5, KX 6 FififiGEi &Y ERIRE, MR
5 mg, FCH AR S 757

Tl A o AR B, 20 5K 415 B S 1 mg BHT IMAEC k(32 2) H B4, 8T 1 4 1.5 emx
4.5 emx1.0 em BYEEH [, IR A B BRI (RS 100 pm) B, 81 ANES . &6 S T-20°C #Y
UKFIN A

R2 AMBIFEANENMET LENEEURRESE

Table 2 Pheromone composition on each of lures respectively baited four types of sex attractants and plant-derived attractant

Z,7-3,9-6, 7- .
Ve ) B % 4 2,2, 23, 6,9 e R AL
Sex attractant or Plant- Plant-derived ; [ /\@%:dﬁ Z,7-3,9-6, 7- EC A Butylated
R . Z,7,72-3,6,9- Hexane/uL hydroxytoluene
derived attractant volatiles/mg Octadecatriene /1ig €epoxy- BHT /mg
®  Octadecadiene/pg

PEIFEF T Sex attractant T 0 0 400 600 100 1
PEiEF) 11 Sex attractant 11 0 0 200 800 100 1
AR I3 A 2 400 600 200 1
Complex seaxual attractant J2-2-C KT 2

i 3- 2 4 - 1- 2

IEC 2

KO 2

6-FH Bk~ 5- Bl - 2Tl 2
TR 75 pry i 5 0 0 200 1
Plant-derived attractant S -2-CL AT 5

- 3- 2 4 - 1 5

IEC 5

LT 5

6-H1 - 5- Pt - 2- 5
X CK 0 0 0 0 100 1
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1.2.2  PEFEF s IR 5 00 I A RO A AR H B

AL st h Uy A R A BR A B B A = AR AR, 1K 20 em, BEAIAASNEE 1NED, AD
PRI A MR 1 em, JIEAS AR o0 TCWR L U, 2020 4E 6  18—20 H .6 [ 25 H—27 H 7 H 19—21 H .
7 H 26 H—28 H 43 BIAEHT VLA AP B8 X 4 Bem A 1 hm® 2247 A HLAS B, 43 0 F 4 O EE
UOFAIAI I 6 N, R AR 2 19 5 P, TER AN 5 A = MIB A R4 AHES BEES 30 m, 4H1H]
FEES 30 m, BAMALES 6 Ik, BUGRIRIIET 3 H, & H Ge iR A5 i 4R iy R ROEA 55, IR AR, L
O 5 FFE S Z B A 2E 5

IR TRIRE % ,2021 4E6 H 18—20 H .6 A 25 H—27 H .7 A 19—21 H .7 A 26 H—28 HIEMHELKX
AL bl A AR i i

¥k, F 2021 4£6 H 16—18 H .6 H 23 H—25 H.7 H 17—19 H .7 H 24 H—26 HEZHE TR %
B s 1L 1 — F Jo s A B ST [ AR A i e
1.3 R RO Rl e €5, PG D)
1.3.1 FRamR

KRR 40 emx0.20 em FHIARAR, B ADEO0HE KB KRB TR M8 T Seit 2Rk Fgk Ut
G KHE RELFIZE S5 13 M6, BTN 2R s R IR W AR 7 I JE R SEREIA A v A2 7 By (0 % £ 2
TSR CM-3600A ) , (Ao A A XTI 5 (L s+ as b (G2ERE) KM AF OHREE L @R AR
a AR b, X T REF AR FENLERLE 5 Pk, BOFE (£ 3) o M Z 5, BUE 351 A6 o 6, J0 0 B i
e, 2 BN AR, =R NI AER

®3 BHEENEENEE

Table 3 Brightness and chroma of thirteen types of color boards

AR R SEHE 0 )3 A R o AR
Color type Lightness Chroma coordinate Chroma coordinate
PEIEHE Fluorescent yellow 91.50 -18.22 +71.40
K# Beige 87.37 +0.21 +21.54
T Jasmine yellow 82.82 +2.83 +72.57
+ ¥ Farth yellow 75.95 +14.77 +61.34
1 # Orange 64.30 +37.51 +46.56
+# Clay brown 57.52 +8.34 +22.12
ALk Dark green 52.99 -41.89 +7.30
2£4% Bud green 71.36 -35.25 +52.28
F4E Grass green 67.89 -33.55 +41.30
Y5k Fluorescent Green 66.32 -68.48 +46.20
KiE Sky blue 53.48 -11.84 -41.44
KEL Bright red 43.15 +49.67 +23.71
4li9 Pure white 89.31 +2.55 -14.42

CREAAR a W47 FORLLMIY , =7 FR e B AAR b P+ FORBURY , < =7 FORE T

1.3.2 ik

FHANER 2244 A B HETEPTS: b AT 840 T A5 A b ) 25 R 6 e bR BB, A L] PR 7—8 m, (RIS
ST T4 . 2021 4F 7 ) 23 HAELBUE s IR k7540, 24 b Z )5, 84 (ko i B ARSI K%
RO RSB R, BERR AR 10 Yk, 2021 47 A 28 HAEWHVTA A BH-B- 2% bl [R)3: dEA 7
1.4 AT RI AL 2 s RO 22 M 99 55 05 25 TR RSB TR R 6 R4S RO P 17 3 LAt
1.4.1 4 FpabH R &

2022 4 6 H BEWIVIA P PH B — R R IS RO e ™ S Al , 430 4 AL AR AL HRAL 5 4 AS/NIX,
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16 A/NX L NX LI E BN R 667 m* Bl 1 .

(D) EZERHFERIE AL 6 A 25 H N 2 KA R L 0G0 K A 1 45 A RS T
1 H20 emx40 em +#(35 dl b4 ROEHAE , YU T 1 % b TSR AT 1 ORI
PR 1 em, BA/NXGCE 4 FAFHES M E R 15 m,

7 1 12 HAHE 3 ARKA R 1—3 184 BB 7RI AL 38 4 AS/NIX, 4350 LS ORI R A g /N X 4y
BT BRSO 2 m BT KA A4 = I HAF TR BRVE S, USRI R | TRl AN

(2) ZE RUERL T Z f RN 5 5 o BRI RIBERAR 3 .7 12 B, 56D RS HORE 1 8 A /N X &)y i 11 3
B, WA, P A IR 2 B R TR, RS O A% RO A R £ A KR EE 1 x 10* PIB/pL - 5 & & FF
2000 U/ pL, 7 M il TA B2 7 2440572 0 24 8 25 4% 95 = BB T2 1 500 1% (150 mL/667 m*) , 7E 4
INIX BT ATEi

(3) B AL ALHE 4 A/NX 7 12 H P8 DA S BURE 16 8 2 /N X 4y o 1 R0, P4 ST mE 2.5% 1k
AT (7 S 2SR R A A RN F AR ) 1200 5

(4)CK ZbH . WALFE 4 /X, 7 712 B AERh RS IBORE L PR A 4 B e 01 5080, a2 2 i CKOIEs,
B/NXHE 4 HCK gy, AHEL A 15 m,
1.42 4 FAbHEABIRGTHE

FE7 H 14 H .7 A 19 H A8 5 BORE 2 0 2 R A B %) A /N IX 4y FRB8, T 34918

RKEIE R 3 (%) = (i X H R 8 X BE DX H FER R ) / (1009% X B8 X HL T 8ER 22 ) x100%

7 H 27 HIEHS 3 AR RUME Rl US| 76 A A A B /N X PN e BE R i i S B 9 i Ol 5414
FRUBE R AL
1.5 Gitodr

AR 3T 30 FRORIES Y EAG A 225 (1.1) 3 FHEERIFN 1 kIR S 775 Bkt Bas 4
IR RORE R 40022 57 (1.2) 13 P AR I KA RO B A 8025 57 (1.3) VBB M5 70 IR R 44 TR =
4 Fh A3 F K2 R4y i T B SRR 25 57 (1.4) |, Je FH 7 22 0 A ke ) 2 5 1) 0 25 1k, P Tukey 1546 T 45 Fof
b B2 R 1 25 52K

2 HRESH

2.1 FSHSRIASACTE R T 5| e I RO M Afi b SR B R 7 EAG S

HEIR Y 30 R K Wy I A — ) e B T o R K 4 RO A A (TR 1) L R (TR 2) i A 0 Bl R S A Y
EAG N, Bl RN HIEMN 10°g/mL 10" g/mL T+ 2 107%g/mlL, M ol 5l M B EAG b {H . 35 1
T, AR, (B MR ) 3 AN FIR AL BB LAY EAG S (B =22 18] Y 22 5338 i 25 7KSF- (P <0.05) , 7 B bt 25 I U
WEERIINK fil 1 i EAG BB i 238 K, 2 3 dnb Ay 500 o B

B 1 R EERRRIE R 3 AR TSI B A EAG SN, B R AR B A R0 | A FE, %
FEFPRIR Y 3 AN FIE A EAG SEBMEAHINFRER LA 3, WA 2] — AP, 5 R M EAG SFHIERT 8 (LA
H).22 5 0.4361mV ;28 5 .0.3633 mV;1 5 0.3283 mV;3 & .0.2720 mV;27 5 .0.2455 mV;2 5 0.2437 mV;
17 %5-.0.2386 mV;16 5 .0.1994 mV, [F3, i & 2 15 5] L #E L & EAG “FY{ERT 8 itk & 4.3 %,
0.3247 mV;1 5 0.3195 mV;22 5 0.3161 mV;2 5 .0.3112 mV;17 5 .0.2625 mV;28 5 .0.2553 mV;16 5.
0.2419 mV;27 5 .0.2201 mV, FRED, 5 MER R i K EAG (HAYRT 8 Fb-& 4 DL K 51 M it i K EAG {H
AT 8 ik G R AR Y . AWFS A 6 Mk &9, B 15 25 35 175 22 5/ 28 5, MK 1,
&2 il DIB R A 7 30 RBRIEAL S Wb, 1 5 OF RS ) 2 5 (-2-C M) 3 & (-3-C00- 1-8%) (17
S(IECEE) 22 5 (RHEE) 1 28 5 (6-H F- 5-Pe k- 2-fi ) B R 5 1R Ak (&1 1) ok ik ( 1] 2) 32U/ EAG
TN o HeH - 2-C A - 3-C 05 - 1-BEFN I O BB 2 4t iSO A1, D7 R BE AR H B2 25 R 25 Siar,
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1 RFREHER BT 30 MBEFIELY 3 MFEH EAG KL
Fig.1 EAG responses of Ectropis grisescens male adults to 3 dosages of 30 tea plant volatiles

EAG ; B H filh £ A7

6-FH - 5- B0 - 2 J2 AW 6 I LU ACRR IR I SO0 . 3X 6 AL & e i fif 2 it B HE R MRS B AL B,
IR RO SR A T AR M A A 3 L LR A X sk S A0 A W UK, JE s T fll A W AR B D BB SR
R 107 g/mL B, 30 FPbJEAL LS [ A 5 S HE R AL MR EAG SE-YIE 538 0.0773 mV
0.0788 mV, HEM L EAG W {E 5 MR EAG SO AH =22 8] 22 57 A 35 3 7K F- (Student's t-test) o 45154
107" g/mL B, Bk AE R A MR EAG 3410 0.1114 mV F10.1181 mV , HEALH EAG J5 1o {EL-5 M 1l
EAG JNAE 22 8] 22 S AW AIA W 7K F- (Student’s t-test) o 5754 107 g/mL I, 5 MERC R MERHL EAG F
¥IE S50 0.3377 mV F10.3004 mV, MR EAG [V {5 MERL R EAG R B2 7] 22 5 340 02 R 3k i 35 K7
(Student’s t-test) , R, WE RS HL S5 B O F 250 BB LY EAG OV AER/INEALL,
2.2 H[E] 3 PSR P05 5 175 05 s RO Rl d g 1 22 5
2020 4% 6 HAERAPHELA MLAS Y 4 U H [ AR S5 3R I R0 TR 70 11, 2 6 B M5 300 LA KA 4 R
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Fig.2 EAG responses of Ectropis grisescens female adults to 3 dosages of 30 tea plant volatiles

SR AT IR 2 IR RO e AR, 7 220 M2 5 AhAR B W) 22 57 0 2 (P <0.05) , LA 45 7k
VA RN RUR 2 (R 4) .
F4 2020 ERRFRMEFFIED R FABRORFZRER AN BRER

Table 4 Difference in catches of adults of Ectropis grisescens by three types of sex attractants and plant—derived attractant in Songyang tea

region in 2020

P T 55 6 H18—20 H 6 H25—27H 7H 19—21 H 7 H26—28 H SR bR
Sex attractant or botanical attractant June 18—20 June 25—27 July 19—21 July 26—28 Average=SD
PR I Sex attractant 1 11 15 18 24 17+5.5b
PEIFEH] 11 Sex attractant 11 11 15 17 25 17+5.9b
A RIPETEF Complex sexual attractant 19 30 28 46 31+11.2a
YIRS 157 Plant-derived attractant 10 14 16 22 16+5.0b
CK 0 1 1 1 1+0.5¢

RIS IR (] 7E 2020 4F ; s BTVLAT AR BH B 5 1] — B AN R/ NG R O B =2 18] 22 57 38 88 25 K F- (P <0.05)
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[FvE |, 7R M PH B 25 X [RIRE i 3 25 el 2021 4E 6 H 18—20 H .6 H 25 H—27 H .7 J 19—21 H .7 I 26
H—28 H i s R 45 R AN 3R 5. i ARCRERIIE & BB ISR Ar

A RIRE 12,2021 466 H 16—18 H 6 H23 H—25 H .7 A 17—19 H .7 H 24 H—26 H{ELHA S
LI IO 35 45 P54l AR5 RO ok il 45 2R 3k 6, S5 BRI RN RSCR B A

RS 2021 FMAFXEFHFEDFESIFFFROREREL BB ERES

Table 5 Difference in catches of adults Ectropis grisescens by three types of sex attractants and plant—derived attractant in Songyang tea region

in 2021

P T 55 6 H 18—20 H 6 H25—27H 7H 19—21 H 7 A 26—28 H SR bR 22
Sex attractant or botanical attractant June 18—20 June 25—27 July 19—21 July 26—28 Average+SD
PR 1 Sex attractant 1 13 16 20 27 19.0+6.1b
PEFEH T Sex attractant 11 13 17 20 28 19.5+6.4b
A AIPEFEF] Complex sexual attractant 21 33 30 51 33.8+12.6a
FEIIRT 1777 Plant-derived attractant 13 16 19 28 19.0£6.5b
CK 0 2 2 2 1.5+1.0c

RGN E] LR 2021 4F | Ml . A 55 4

#6 2021 FRHHWSLFFEFHAEWESIFFIFRNRKERERN BB MR ESR
Table 6 Difference in catches of adults Ectropis grisescens by three types of sex attractants and plant—derived attractant in Jingtingshan tea

farm Anhui Province in 2021

PR 0T | 55 6 H16—18 A 6 H23 H—25H 7H17—19 H TH2aH—26H  F¥H=brifEz
Sex attractant or botanical attractant June 16—18 June 23—25 July 17—19 July 24—26 Average+SD
PEIEF 1 Sex attractant 1 14 18 22 28 20.5+6.0b
PEIFEH 11 Sex attractant 11 15 19 21 30 21.3+6.3b
24 TIHEEF] Complex sexual attractant 23 38 35 55 37.8+13.2a
U517 Plant-derived attractant 14 19 22 29 21.0+6.3b
CK 1 3 3 2 2.3+1.0c

RIS RILE 2021 48 Hi k. ZeRE s I 2537

2.3 13 PR b X TR A U A i AN

2021 47 H 23—24 H , FELREHE LY — R O A EZR R 13 Pkt o 55 3 AR AT RO |
BLHSE S, AT 24 h IR P T SRR R RO Al N, S E SRR L, R
RS FERE B EASHEE B WEHR(F2 7). 2021 4E7 H 28—29 H  ZEWTTAMA I B— A To /N 45 [H]
DA TR, RS Ik RS e AR S RO o 23 AT, 7 24 h Z N IR 2 ¥ (0 i 8 R+ APt
AR RO R NI (R 7)o TR, IACAZ R B A R g s 6, - B (il

R7 13HERFHOKEREHERREE
Table 7 Difference in catches of adult Ectropris grisescens traped by 13 types of sticky color boards

s TR TR | GRS HICHEEK

BRRY L | R S .
Anhui Jingtingshan ~ Songyang tea region Anhui Jingtingshan Songyang tea region
Color type > . Color type h .
tea farm in Zhejiang tea farm in Zhejiang

9T Fluorescent yellow 0.4+0.5abe 0.2+0.4a ZEZ% Bud green 0.4+0.7abc 0.1+0.3a
K Beige yellow 0.3+0.5be 0.1+0.3a B4 Grass green 0.4+0.5abc 0.0+0.0a
FIEH Jasmine yellow 0.9+0.7abe 0.2+0.4a P4k Fluorescent Green 0.3+0.7be 0.1+0.3a
+# Earth yellow 1.2+0.6ab 0.3+0.5a K% Sky blue 0.2+0.4¢ 0.1+0.3a
& # Orange 1.3+£0.9a 0.2+0.4a KL Bright red 0.4+0.7abe 0.1+0.3a
+15 Clay brown 0.6+0.7abe 0.2+0.4a Zli [ Pure white 0.1+£0.3¢ 0.2+0.6a
2% Dark green 0.5+0.7abe 0.1+0.3a
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2.4 BEABIEGER G A2 K2k ROMERZ A 22 F R0 5 I 2 DA T T B AR IR 2% RO ) B 8 2 S5

TES AR R 4 A/INX 58 2 AR R P= B RGT (6 A 25 H ) sl 46 5% el 15 & 48 s & A 5 71
VS 8 A BBOA R 7 A 12 B X 4 FhAbBEAG AR /INXES 3 AR K AS R )y e 11 8 A G R R
W, A BIPES R B /NP U (5.321.0) B B BN T E 3 MR FEIX (3% 8) , Ui E G BRI 6
H 25 HEKEIBER T RERBER R, SEEER FIZRES 3 EWRIR/D, WI5Z KRR DLk
FW,7 A 12—19 HEZ A RIPEE RIS PEIX P 4 dUs E — BRI, Bl (£ 8) .

£ CK X 4 AKX, 7 A Ry s RO I & 2l BURA &4 DR FREemefb, 2 7 A 19 H 9
&% (K 8),

FEARZGALFEIX 7 A 12 Hitizh)s,7 A 14 H AR IE R O R FFER (PR ) N 89.5% 8 R, H2E5d 2
&, B0 7 A 19 HEFZHCR FRE 2 60.0% (% 8) .

PR B b 2= A TERIBTA X, 7 H 12 B s wWa R 2 05,7 A 14 HBAK 14.1% 57 H 19 HBj
R 86.4% ,BTRE R {5 4 A/NXCFH T (6.320.5) 5 T2 -GBS AL B 4 /X (5.5+1.3)

7 H 27 HESEASS 3 AR RO A B | 76 RS BRI /N X N RS S B B 6375 ROl K 2% IR
B, B BRALEE 4 AN PR A RIS R AL B G B 5 2 B R TR AR B 2.5% BX AR A TR AL LR CK Ak
RS E 4 AS/NXPY 24 /NBF 7575 0 B HOEEOT R 10 3k 20 Sk 48 Sk 48 Sk, iF— 2B Uil & BRI )
DX 35 P Bl R e A

£8 SAEMFHNIUERARFE HEERFANKREYRNHRARESR

Table 8 Difference in control effect of complex seaxual attractant, pesticide and Ecob NPV preparations on larvae of Ectropis grisescens in 2022

e T o ELyE
K50 H 1 g n| %%ﬂﬁ%m ﬁjﬂifgﬁf 2.5% A A g
Test date Population Complex sexual thuringiensis 2.5% Bifenthrin K
attractant preparations
7HI2H VEYINES A n| 4 50 49 51
July 12 6 46 48 43
6 40 43 45
5 32 33 31
Y AR 22 5.3+1.0a 42.0+7.8b 43.3+7.3b 42.5+8.4b
7H14H /N AH 5 44 5 52
July 14 5 41 5 45
6 37 4 46
6 30 5 36
S E AR 22 5.5+0.6b 38.06.1a 4.8+0.5b 44.8+6.6a
LRy =3 9.5% 88.9% -5.4%
I HL O R R 14.1% 89.5%
7H19H BN AH 7 7 20 53
July 19 4 6 22 47
6 6 17 48
5 6 14 39
Y AR 22 5.5+1.3c¢ 6.3+0.5¢ 18.2+3.5b 46.8+5.8a
B RER 85.0% 56.0% -10.1%
I H E R R 86.4% 60.0%

[ —A7 A AR RING BB =2 7] 25 55k /K7 (P <0.05)

3 itig
BRI NIKKNIEE B ENY 7, Z, Z2-3, 6, O- /R =W . Z, Z-3, 9-6, T-H%-18 ik Wi
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ZIE W 4. 6, 3LINS R FH AR IR RENAGER Z, 2, 2-3, 6, 9-1/\ik =45 .Z, Z-3, 9-6, T-}F%-
18 Bk B Z A L BilAy 3.7 BRI | mg B ROR R, ABIROME RN Z, Z, Z-3, 6, 9- T\ =& . Z,
Z-3, 9-6, T-FR5- 18 Bk Ml 4. 6 LLOIBCH AT 145 2.8 HGIBCH]METE R 10, BRI AT SRR, —
TR 2 AR RO g ELA W S AN RCR RO 2 . PR R IR 4 6 LB LSS & 1 mg PEVE
R IARS T2 RO AT 8 255 S A D IR R W) D5 R - 2- CUAR TR - 3- - 1-15 | I LI R ST
6-FH BL- 5- B0 - 2- il , R A4 R 000 B2 2 mg, AR A MRS, B H R ISR

PR B R VRO S 7 AR O R IR AR BB, 4 BEA Y E L B B AR L
AW EVERL, T E A R K YR B R A R R AR T, R W R 1 R R SR M Spodoptera
litura (F.) VEF B FXTFHER RS EBON ™ . AWFSERY 6 FRYIHER Y5 KA RO (5 B A B

LIRS -2- ORI -3-CUM- 1-B  IE OB AR S 6- k- 5- Bd - 2- IR 70 i) 4% 5 mg 77 145 LU 491
BC AR IR 5 1750, s 0 B B 8, B S i) 1 AR50 1 RS8R 2 . IR 22— - 2-C AT |
- 3- 4 05 - 1-I5 1 L B A AU 0 T — B3 AR LA ZU 5 1 3800 5 5 R Bt M1 2 e A % i o4 2 )
TS B R 6-H k- 5- B - 2- MR 7E AR it v B AR R (HR 2R 1Y — b LU L A Y O35 31X 2L 1) T
TP U AL B3, R TAR b O E L AR IK 2 RO B s A% . R T AL R R S PR I M o
SO AR B X /N R T B S IARCR Y . B, B R A A P R W A Y
W, ATECH AL R A5 IG5, TR 2 = AR | 5550 T LA R] I 5 | I 2% RO g e ol e R e g

R JEAR RS R a0 R e AU T2 BRI SRR 0 ARG e B2 RO B kT
B AT VB AP, B0 U SRR LR B R 5 | DR 2 RUME ol ol o 5 7 R 5 | 2% RO g ke 7 L2
& B ] Ak SRRy B\ Aleurocanthus spiniferus ( Quaintance ) IOFERER AR AR R S RIMEER S A
R MRS A I ERCE A . Luo SN IR REME 570 S5 A PE M IR 4 & DB AR A SE APk . Ao
13 P b i A 7= ) SR e o O BT FH AR G 2B 7 T ASIRD 3 677 0 L a A b {BFEAR 120, ZRap I R 2R v
RN Loa F1 b (HEEA 25

R 25 IR 2 3 [ e B i R 2 — 3 P B T 2R 2 RUBEFE s Pl i &2k . 1 AR 6—T X, DASKS
3 FEFM, ARZ NPV S Be il 7% w0 T Biva Hgh il ABFFEseiivt th B A 3R 5L EAG 16 LR A
RV EY) , B I8 RUME 2 > T2 EAR R R 25, IO il Hh 7 FH TA) A 6 2 078 AR RRONE 1 52 PR
F, B TR T B AR b TR 2 AROBRES U A rh B T 30 2 R ) 155 2% M 3 R 4 E Bl
A AR 3 R4 JUR B
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