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Abstract: To identify pesticides with higher effectiveness and lower toxicity, the indoor virulence and
field efficacy of five pesticides 1.5% pyrethrin, 0.3% azadirachtin, 4% abamectin-acetamiprid, 2.5% cy-
halothrin, and 70% imidacloprid were assessed on the major pests of alfalfa seed fields, specifically
Odontothrips loti and pea aphid Acyrthosiphon pisum. The effects of these five insecticides on the abun-
dance and diversity indices of major pollinators were also analyzed. The results showed that the toxicity
of 0.3% azadirachtin was relatively high for O. loti and A. pisum with LC,, values of 1.093 mg/L and
2.864 mg/L, respectively. Both 70% imidacloprid and 4% abamectin-acetamiprid showed high efficacy
against both O. loti and 4. pisum, with the highest efficacy exceeding 85.00%. However these two pesti-
cides posed a greater threat to pollinators, while 0.3% azadirachtin was less threatening to them. It was
recommended to use 0.3% azadirachtin (diluted 1 000 times) for pest control in alfalfa during the flow-
ering stage.Meanwhile, 70% imidacloprid (diluted 1 000 times) and 4% abamectin-acetamiprid (diluted
1 000 times) can be used alternatively during the non-flowering stage for pest control.

FEGIH - T EIE A A X A BT H (2022BBF02028 )
* W {5VEH (Authors for correspondence) , E-mail: mn1979108@163.com, shi_j@nxu.edu.cn
Wi F: 2023-09-07



1642 iR/ B A= S 1 504

Key words: insecticide; indoor virulence; efficacy; Acyrthosiphon pisum; Odontothrips loti; pollinator

HE 2 A F SR GRMC 2 —, RHAE
WEPETT, PR S R R A AR R )
BRIV BHE R “BOREZ E7 (KRR, 1995) . B e
Ff—F S 2B P (0 DR A, AR 7 2ok A A A 1
SR B A B AR AR R B s DR O
X HEHATHNG . B S EE A, A H
BATRRIRNE RIS PIA I BR T 2% 8% U B
TARCR 1075 275 AL by B HU i s i) (SRR 2246
2009) . F [E E HIE 09 F A F HL AT 297 Fh (5K
45,2016) , F= 2 I shURTET B (PRAGS5,2022) o 7
FEAE T B 7 250 B L i =X 01 8 I IO A T, S
BOEAE M4, AERE Bvk |, TS RS AR KR
B, Ho o W i % 88 o n] 51 R AR (He & Zhang,
2006) . 7EFAE B0 LB , i O LU = g
PRI ) ARG B, TR SR AR O AT
TR AR BRI G 4 4s B/ NRT AR
BRI RO JE (PRI A5, 2022) o HATT,
T DR AE b B A 2 LAk 2550 O £
B RS A LS A PLRE A R
e HLBR BB TR 28 M £ X W & 55 (Mouden et al.,
2017) o HIRALA 250 BRI BRI, AB K B A
it AL 2= 2550 — 5 T 2 R BOE 3 JU™ AR Be 2k
I3 — 7 TN AT 3k e R B0 R Bk B i S A oy B PR 55
(o OB, 20215 BSCIIAE, 2021) o RITEAR A=
7 b A — R A KRR AR AR U] R
ORI R RE B IA 6 25 45 3 1, SRE R R AR X
&4 B 52 (Gao et al.,2012)

g, TP LR F R FR 2, 1
2519 45 (2022) M 52 T 70% M HUBHK | 5% W bk A
25 /L IR U T 55 24550 Ak B 2 13 A6 14 i) 5 Odon-
tothrips loti V- R BRIT 25 i) I Sericothrips melilotus .
TN A6 %] & Frankliniella intonsa A1 V4 468 & F occi-
dentalis VRPN &R R 25 ACITRERG 1, R 0TS a1
L 20 T MRS | 4PAIG3R E 35 T 28 R A Y g fre A 4% 1
P LE TSR I QR R E R 2
ATE R MR HL TR U T AT B 4 A
(2023) Fed 1 2 F CORBUECT 9 Tl o4 B0k vl
A8 EL RN AL T (Y8 ) 22 57, A I 9 2% HUF XS 2 A
] L A RE ) /N Ay G0 H N > B > B 24 ) 2% >
RS TT L B B> e R SR AR TR >R R A TR >
FA R R F kR, B CO, W B Tt i T 2 =i Ak
i) PG A B0 5 XoF 9 A s HUFRI 9 SRR | 46 i

SN EDR TP A0 B 5 X ERAE(2022) W78 T 7 FhA= 915
2 HURI AR 1 A R d AR IR 6 75 i 5 Hy-
pera postica W% NFE ], G55 B85 S0 E 45 1
W m, ZRER ER AR SRR
Z L BR R EX A R A R AR, IR s 4
ZEMUFT 8 Bacillus thuringiensis GO33A F1 B HL A4 K
AR R A G 4 R BE ) YR BEAR
FERBRAE(2017) R LC,, Al A B Uk 2 A%
1o RN SR E A TR N K 22 S A B PG A ) o R
R I LC ) K 2 A 385 1 %)) s B R e F28
e R AR RS AR R B . AR 25 0%
& _EAR A B RS2 i A [R] 4 2017 4F 22 [ B R
TPAR T W H e g HOGE Rk H e 3 R AR A I A
FIXTAE A B B, 25 5 S /R AT e AR rhask 3
A& HURIHAZ # B 1) 2 R KPR, A AN B B A
JRUISS: P v 7K (HLJR: TT B AR 24 5% B X B 34 i )
B WA 52 5 iSO (2021) BHF 5T I 7w ot il o] 24 P
£ 5 dNTE T E Y Apis mellifera BUE 23080 , %255
S PHEUE I 2VEIE T A R G INPY Uy A A
TR I ; TR (2020) 43591 51 FH 1R IRk Rz
i T R A PR E DK T O
JHe VK HR e Wi ER AR R SEUNME Ik g ) 8 o i AR i 25 2% H
X} b RE W Bombus terrestris W AF- T W ) M 45 ik
B, A IIE VR WO U M bk e R vk U
X5 b B XL Ky L HE b BE 0 AT T ) B 1 A
Fo ANEA A FIVE LA, B2z Rk,
PRI M 5 B e %o A b T2 5 Mo i) B A A A%
SRR AL A B A AR A
Sy i 1 B e 4 o A A R L, g

PR FRME Ry B U 2% R A e A e S R
B 25 R RIS 2457 4% Bl 4 - WE Bk L 70% it
W AU 25 1.5% BR A ER | 0.3% ENBRER FIS
FE2A50) 2.5% 1o SCEHE S TR e 31X 5 Ao B0
A A B 3 A A A A RN S A Y 3 N
BRI [E B, IF BT I 5 2 500 32 AR R
W e ZREvERR B g, LU R 38 & E A R
i

1 #R57E

1.1 ##l
MR B A A 8 - 2022 4F T B [l i B X
(AR T B A2 g fEfrHRELERKE



614 L7 SR R I T N Ee i DO K U R M e s i R S L A 1643

B AR — B0 A A A 8 RN R, TR
(25+1) C AHXHEE (65+5)% J'G)EH 16 L:8 D 1)
B AR g AR R EE i 45 5
PEA TN, ) S at R v R A ] 245791, 426 Al e £t
Ko TEH45FF, th T E PP BT Lol RBHE
K BABRA FHRAE, T 2020 4EH B, S A4
9100 em, 24474 50 em, BRHEH 30 em, FF & fE 4
TFREAEI (7 A 22 H ) BHECE T8 MK

& HUGR AN - 1.5% [ U3 2 (pyrethrin) , 5
M EAEYR A R ITEA T 5 0.3% BN (azadi-
rachtin) , i AR &% 4 51 0 £ A A A BR A 7 5 4% B
i - i 1 (abamectin-acetamiprid) | 2.5% = % 54 91
F 2 g (cyhalothrin) , i It AR S R AE W R A B
N 5 70% N B bk (imidacloprid) , [V P 556 A= 9 24
W (B ) B A BRA R . SRX BIAE AL 3746, 77k
VLR s WS-16 BUEF A Ui 25 4%, LR D A-AR R
MUATBR A
1.2 Ak
121 SHFRAMNEZERGEAF AN

202246 7 17 H R AR Mk (R 25 -5, 1996)
M5E 1.5% B A2 .0.3% EPIREE 4% Bl 2 - i e
2.5% 7o 5 G TR A TR AT T0% itk Lok S b 3 % o
ST A b= e S5 A A 6 A ] R
M E NEE ST o HITCTR KR B A 2 S0 O Sl 7 B 22
1 000 1% .2 000 1% .4 000 1% F1 6 00015, LAICTH 7K Hy
XTRE R 21 AN PR AR AT 3 YK, BERP 2y A
AN B 45 B 25 mL KR A A AR BT 6 1 7 iR
WS s, BAERES it i BURE TRt LT )5
FRASEFR ML BRI/ N— 808 Uk 19 4 6 0 i) )
R, 20 S AT 0 B A 10 Sk EE B S L
R LS TR (25+1) °C AXHRE (65+5)% 6
JEII 16 L: 8 D AYRG FE4E 15 5% 24 b, FH P AT 54 ikt
ARSI E IR IET, iE SR IE T HiaE i SPSS 24.0
AU B 0 1A D7 A, AR B 0 [ E R A
A8 BT 2 s A 2 BB IR LC,c
1.2.2  5FF3 k7 of | i) 25 gom] 2

T20224E7 H 22 HAE T B AWM LT E2 B
JE £ 2 KA B 78 Fh 7 I A2 1.5% BRI L0.3%
ENBE 4% BT 4t - g UK L 2.5% o 30 3 R 24 TR AN
70% N HUPBRIX S Ff 3% HURI G FH IR 2455800 SR Ik
R FHZEIRKOKE 5 PR AR 22 1 0005, %5 4%
AN AT AL B, LA K AL B A SR A Ab B
AN /NX B /NX K 6 m, 586 m, /DX [E B 2 m R
A7, DX BENLHES] . A/ NX BT 45, 58

ATA7H100 em, 22474715 50 em, #R 15 30 ecm, HH[E] 5
W, B/ XA ZGH 0 10 Lo MEZGHT 1 d FtE2h 5
1.3.5.7 Fl 14 d i /N DX A4 ff A8 14 6 | 0
MFLALK R RS . B/ X BEPLERL 5 4H
B RASRE S REALIE RS 100 08 B 45 E TR A, SR A0
FIEL R A B Lo G AR A U & R I ie
sk T T R SR ABH AL, B R R = (2R
1 R~ 24 J5 1 HR80) /24T He 1 BER0<100% , B 38=
(Kb 3 2H H 1T Pl 23— %k MR 2 o 1T U 2R ) /(100X
HRZH s F 980 #8) x100% 5 [7] Iof SR FH 7R A by i
Bl AR W& Apis cerana FI E 1& Y %% Megachile
rotundata 55 FEAL Ky B 0L, BAFE R 10 5219, B H:
7 RIS A A TS, T .
1.2.3 SHAF R A0 KBRS ARG Hh

KR A AR E W 8L Margalef 3= 5 B 15
% . Shannon-Wiener Z FE 148 4 . Pielou Y4 51 V48 4L
F1 Simpson 4 HPEFE BOVHL M B R A TR I8 261
7M1 . Margalef = & J&F 45 %= (S5-1)/InN, Shannon-
Wiener Z FEPEF8 §i=-3 (PInP,) , Pielou £ =) P 45
#=-3 (PInP,)/InS, Simpson % H1 5 #=> P}, 2
W, S IFNEL s NS i DR ARE N O RETR A
EBPR AR EL PONEE i RSB N, A
eI/ e OB S @\l 3 ) = 1 P = FOm K e A
IRAEREI Th By A i O, e SRR R 28 AR A2 4k
F o\ IR e R s ) Z e BRI F i B TR 2
R R R 22 N AR RO
1.3 BRSO

K] SPSS 24.0 FR A X i B B #EA T GE 3404
)5 JH Duncan [T 5 M 22120364 7 25 7 b B PR 40 .

2 BZRE55M

2.1 SHRXHFINEEERWERNSTN
211 *FAREH LG E AL

7 5 FHZGFIH, 0.3% EIEE XA i A6 0 i 25 1)
BN R, LC,  1.093 mg/L; 1.5% 35 % |
2.5% 12 R I E S TS N A% BT 4 - g e Bk 2F £ AE
Wi ] T 3 INEE HIRZ , LC, 5051 K 3.065.6.185 Al
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212 SBIFHEARNED

FESFRZG5 M, 0.3% EPAR 25 X Wi 5.0 1) 25 1 B
JiHenR , LC,, M 2.864 mg/L; 1.5% [ 3 2% . 2.5% 5
355G U A TR R 4% AT 24 - W S PR 5 0 1) =
B SIRZ , LC, 4391 A 2.896 . 8.642 F19.589 mg/L;



1644 7/ A 504
70% M H1kkook B L0F i N FE B8 L LGy, N 291.376 mg/L(582).
R SHMAHFMFRIESHINENSN
Table 1 Indoor toxicity of five insecticides to Odontothrips loti
‘é’ﬁﬂl REREARIE R LC,/ 95% H{ % BE 7 dr
Insecticide Slope+SE (mg/L) 95% confidence limit/(mg/L)
1.5% B 45 1.5% pyrethrin 1.541+0.304 3.065 1.946-4.018 4.260 10
0.3% EfR % 0.3% azadirachtin 1.419+0.288 1.093 0.814-1.453 2.584 10
4% Pl 2 - 0 A1 Bk 49% abamectin-acetamiprid — 2.512+0.328 12.013 10.045-14.117 4.364 10
2.5% 1= R A A G 2.5% cyhalothrin 1.278+0.289 6.185 3.811-8.335 7.231 10
70% M H ik 70% imidacloprid 1.724+0.305 190.931 109.631-271.904 18.799 10
R2 SHMAHRFIMNBEWNERNE S
Table 2 Indoor toxicity of five insecticides to Acyrthosiphon pisum
‘z”iiﬂ] BERIARER LC,/ 95% ﬁ{%lﬁ 7 d
Insecticide Slope+SE (mg/L) 95% confidence limit/(mg/L)

1.5% B 135 1.5% pyrethrin 0.978+0.405 2.896 0.148-5.008 2.243 10
0.3% EIfZ 0.3% azadirachtin 1.202+0.411 2.864 1.720-19.075 1.222 10
4% P4 - E 1Pk 4% abamectin-acetamiprid — 1.113+0.404 9.589 2.511-15.479 4.261 10
2.5% f RCH IR B 1 2.5% cyhalothrin 2.190+0.440 8.642 6.504-11.319 3.502 10
70% Itk LWk 709% imidacloprid 1.065+0.396 291.376 155.056-675.153 1.477 10
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22, BT A 2 AR R (P<0.05) . 245 3 d Al
5.d, SRR HORIXT A A A6 A 8 D 1) BTSSR RE n
3 AT 64.07%~78.90% F1 67.30%~85.62% 2 [d] ,
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J&i 7 d, 5T HORG AR R A 1 B A T
I, A F 70.419%~86.36% 2 1], Horp 49 BT 4 - W 1,
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4% BT 2fE - WE HUPK L 70% Nt HURR 2.5% 12 0 A R T A
it T 858 2 £1%) 17 AR, 4078 T 80.00% , = Z [
ZE ORI P i 2 T LA 2 R R BRI (P<0.05)
0.3% EPBRZE B A 25 , 38 AIK T Hoth 4 Fb 2% a3
(P<0.05). #jJ57d,5Fh 250 B i SR A Frkg i,
B A T 78.77%~96.04%% 2 17 , Fe v 49 Bl 4 - I
HuPK AT 70% Btk bk i B 0T, I 94.00% , 2
B T H A 3 Fh A% U (P<0.05) ,0.3% ENRE 210 Bl 4%
2, WELF AL 4 Fh R U (P<0.05) . Z)5 14 d,
B 2.5% v A0 R R S TR A1 0.3% ENBR R 1Y B 54 24
J& 7 dBEINA, Hofth 3 FpR AGRI B A FTREAIG, S
ZHFII BT T 79.709%~94.52% 2 i), Hod 2.5%
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ENBRE T 1.59% 3 B SR A Bl 22, 38 I T A

3FhAHF(P<0.05,%4).

R3 STRBEFI 4 AIEEE DRI BB
Table 3 Control effects of five insecticides to Odontothrips loti in the field

ZijE1d Zjf53d
1 d after application 3 d after application
%;)‘[(‘J pp Vs oy 27 pp R 3
Insecticide I EGE R Bk HER % B%4
Insect decline rate/% Control effect/% Insect Control
decline rate/% effect/%
1.5% B HU 35 % 1.5% pyrethrin 56.36 57.59+1.69 d 65.29 66.02+1.17 ¢
0.3% EIF £ 0.3% azadirachtin 62.21 63.28+1.45 ¢ 63.36 64.07+1.79 ¢
4% BT 24 - I H bk 70.43 71.28+1.05 b 71.07 71.61£1.57 b
4% abamectin-acetamiprid
2.5% fe BRI A TR 58.29 59.51£0.97 d 64.36 65.05+1.70 ¢
2.5% cyhalothrin
70% Nk HL Bk 70% imidacloprid 75.93 76.65+0.42 a 78.50 78.90+1.39 a
15 KX i Water (CK) -4.00 - 0.86 -
ZiJ55d Zif57d i 14d
257 5 d after application 7 d after application 14 d after application
i [EPRIEES Bk o CE % Bk oy FE % Bk
Insecticide
Insect Control Insect Control Insect Control
decline rate/% effect/% decline rate/% effect/% decline rate/% effect/%
1.5% bR 41552 1.5% pyrethrin 71.43 72.24+1.27 ¢ 77.36 76.44+1.24 b 72.79 73.35+2.08 b
0.3% EIfi 2% 0.3% azadirachtin 66.29 67.30+1.12d 71.64 70.41£1.29 ¢ 73.86 74.40+2.32 b
4% BT 2 - IE H bk 79.43 80.01+0.98 b 87.07 86.36+1.77 a 85.00 85.32+1.12a
4% abamectin-acetamiprid
2.5% fe R G SRR A TG 69.93 70.75€1.67 ¢ 78.36 77.46+0.67 b 83.43 83.89+0.64 a
2.5% cyhalothrin
70% M K 70% imidacloprid 85.14 85.62+0.61 a 85.64 85.02+1.76 a 85.43 85.79+0.85 a
7K %) i Water (CK) -1.43 - -2.86 - -4.29 -

TR EE Y B RR R . RPN RING TR R 28 Duncan G N 25 4G 56 25 5 1 3% (P<0.05) . Data are mean+

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).

2.3 SR ARFIXT H EfE 9 R R0
231 sEHRILEEKEHF R
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ate SENYME Pieris rapae 1 & V) - 1 Fl vp 46 558 1 540
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70% N HUIRF 2.5% e SR R A TE it FH 3 d J5 48
BT RS T SR A DI e rp A
B R i I T R (P<0.05) 5 117 1.5% Bk L 2
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X B 22 R S 2B A, HoAth 4 Rl Lok R A B 38 B 2
T XTI (P<0.05), SHFPARHFIEH 5 dJfF, 3%
PO SRR SRR T 7 U e e 1 B S R (P<
0.05)3;0.3% ENBEE . 1.5% BR HU 2 A1 2.5% E A
TR S dJ5 , B B TR R RN AR B e R 0t
R 22 S 2, Ot 2 Fp R ORI 5 d )5, 3X 2 Fif

Hi B OB B I R (P<0.05) o 4% BTk - i
AR 7 dJ BRSO WA e i 3 I T R (P<
0.05) #h, Fofth 4 Ff i 49 B HOBICE 34 55 %00 25 SR i
% 570% N HOME T 7 d ), BR BT R A i 5 )
HR 22 SN A, oA 4 i A% by B H B30 4 251K
TXF IR (P<0.05) 52.5% = 3 AR S A BR R 7 d s s
I SRy W R T A ) e e 5 A ) i s/ (<
0.05) &k, oAt 3 i A% 43 B ¥ 5% 22 e ANl 3
0.3% ENBRZE i 7 d 5 , 5 FiEHs B SR B0 34 5 00 iR
LR 1L5% B 7 dJF , bR h e g
BRI IR 5 2E 0 (P<0.05) 41, Hifth 4 FhviE s R e
Bt S5x LR R EE . SFARARFIA 14 dJF,
TSk SO SRR A v A S M R ) 5 0 R 2
ANWE 5 BR2.5% U@ R E SR 14 dJ5 8B
YRR A HER A B 25 (P<0.05) , Hofih 4 F
ARG 14 d 518 8 2R R 2 5 X 2R AN
25 B 4% BT 4 - WE 1K 70% Nk e kit FH 14 d
Jr B A DI e i A BELE e (P<0.05) A1, He
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Table 4 Control effects of five insecticides to Acyrthosiphon pisum in the field
Zyfa1d Zjf53d
257 1 d after application 3 d after application
257 R & 1 7%
Insecticide oG % Bk Liyn| /)%Ez Bl
. Insect decline Control
Insect decline rate/% Control effect/%
rate/% effect/%
1.5% B HL 45 % 1.5% pyrethrin 66.31 66.02+2.72 b 67.38 71.2242.04 b
0.3% EIf % 0.3% azadirachtin 58.08 57.96+2.18 ¢ 59.30 64.19+1.65 ¢
4% P4 - e Lk 76.98 76.87£1.38 a 79.27 81.78+3.32 a
4% abamectin-acetamiprid
2.5% i WA IR B T 70.88 70.54+1.31 ab 79.27 81.88+1.84a
2.5% cyhalothrin
70% Nt ALk 70% imidacloprid 70.43 70.07+0.53 ab 78.51 81.19+0.46 a
TE7KXTHE Water (CK) -5.49 - -20.12 -
245 5d 245 7d 25 14d
257 5 d after application 7 d after application 14 d after application
Insecticide [IRFTEES Bk [IRFTEES Bk EIRITFEER Bk
Insect decline Control Insect decline Control Insect decline Control
rate/% effect/% rate/% effect/% rate/% effect/%
1.5% B 145 % 1.5% pyrethrin 77.90 80.96+1.55b 82.01 84.1242.81 ¢ 76.22 79.7043.23 ¢
0.3% ENBE 2 0.3% azadirachtin 66.46 70.83+0.73 ¢ 76.07 78.77£0.93 d 77.29 80.62+0.38 ¢
49 B 2 - E bk 82.16 84.46+1.72 ab 95.58 96.04+0.39 a 90.70 91.98+0.57 b
4% abamectin-acetamiprid
2.5% Fe B H T A TR 86.43 88.35+0.61 a 88.72 90.70+0.39 b 93.60 94.52+0.62 a
2.5% cyhalothrin
70% M LBk 70% imidacloprid 86.59 88.54+1.07 a 93.45 94.22+0.39 a 91.62 92.81+0.71 ab
TE 7K HE Water (CK) -11.59 - -14.63 - -14.63 -

F B B AR R . [RIBA [N G TR 7R 48 Duncan [ 2 W 22 46 560 22 55 L 2% (P<0.05) . Data are mean+

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).

B L R B S AR AR
245 1 d, 70% Ntk H B AL B A2 493 B A A 3
FEERAR, o 0.450 , AL B =F 5 BE 4R B AR ]
174 0.900; 4% BT 4k « e HL KT 2.5% 12 R0 R 2E
i A B B ARESCE D T LA S MRS BOR A ik
Fe B e L 4394 1.000 #10.800. 245)5 3 d, 15K
By R EOH ], 7 DL B R Bt M [, 35
0.845;1.5% [ HL 44 R AL BR S (3 5] P o4
FER B L 439k 0.990 F10.794., 245 5 d, & H)
By R BOR ), BT DL 3 6 B HR Bt M I 38
0.789; 1.5% [ H1 45 25 H10.3% ENAR 2 b 35 i 2 4
PEFERAE T A R 2.316 F12.318, By A  PEFe %
5,23 B0 0.998 F10.999., 245 7 d, fE ks R i b
FOATR], BT L R R B A ], 3424 0.762 5 70% itk
HUmRAb R () 2 BEMER RO AR, 1 2.285, )5 14 d,
1.5% 53 Hi 45 22 71 0.3% EIAR R Ab B A5 0 L HL A~
TRBCERE R , 200 43 7139 s MR ECHTR] , BT A= & 1
FRECBAAE , #4°4 0.737 5 70% Ntk BBk AL BRI (1) £k

2.3.2

PEFREL IS A8 BOR AR 48 B B, 4 il
2.318.0.998 F10.799(F£5) .

3 i

AT I % N 1RG0 R B S Rl HUR AR
A6 D 8 B T W Y N R TR, o 0.3% ED
TR 2R X A0 A6 D7 6] 2 10 S ) = N B D e,
FH & Ha 70tk s ) 22 LA 25, 4D AT 2 ik s bk ey
il P B0E AP gt . ThB oS (2020)
FE T 4 R IR A RN 5 Thrips tabaci Y%
PBE ST, 45 S I BB 2 AR i) 25 19 2 F1 d5c v, S AR
W R —2, REIISE(2018) i 1 % N 75 1k 5k
2 BH FH % SR ROk ) SR B 25, SR B Y 45
R—B, ARWFIEE L H IR R0 & B, 5 R
F X Ay A 1A ] T 5 S YA — RE A B R, e
70% Ntk HL WA 49 BT 24k - e SRR 14 Bl 34048 785, 0.3% Ef
PR Bk 22 . B S5 (2020 ) 38 3t FH ] B i
2 BRI H PR A £ A D 86 (4 B R s, it 25 )5 7 d
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B 5% 9 80%~95% , 5 AW FE 45 R — 2. FHEF
(2021 )38 13 [ ] 77 203050 A B, 20% W UK F 20%
M o BOG A2 k R SXE 5 Chromaphis juglandicola B b5
TR 90% VA L, SABFFR A R—B. #esb, AuT
FELE R IR 0.3% E[VBR 2 0 A= Ff1 46 147 6] - 1185 07

_31A
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S a
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S 9
B b, o :
$8 4 a3 7ab ab
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&3 E}/b
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SRS E
Abundance of Pieris rapea
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Abundance of Apis cerana

15
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25 J5 K%L Days post-application/d
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BiE VIR
Abundance of

Eutricharaea rotundata

428 NEE ) e, (EE R A PSR AT A FIAR, 3
ARESEIN A 0.3% EVBRER 1A S50 BE AR AR, 5200 1 24
R, AR BRI 5 38 RG22 S 0K, X AT
AU 2 NG4S SR 5 MRS 45 R 22 R B £

3_
®
S
i S
HI 2-
£ 3N
RS
o g
NI
ﬁﬂ:
E
=
0

-= X CK

-o- 1.5% BRHZHEK 1.5% pyrethrin

- 0.3% EIfRZE 0.3% azadirachtin

v 4% B4 BBk 4% abamectin-acetamiprid
- 2.5% EREIRFIGE 2.5% cyhalothrin
— 70% M Ik 70% imidacloprid

sEA)

Fig. 1 Effects of five insecticides on key pollinator populations in the field
P PR A - b iR . AN TR /INE B3R5 AH [7) s [ AN ] A 3 22 [1] 28 Duncan [T &M% 28 1046 590 25 57 b 2 (P<0.05)

Data are mean+SD. Different lowercase letters indicate significant difference among different treatments at the same time by Duncan’s

new multiple range test (P<0.05).

RS BHES TR BRFSENRE RN o« ZEESH

Table 5 a-diversity analysis of pollinators after spraying five insecticides

#jJ5 1 .d 1 d after application

Ak A% YEhg  FEERES ZHEE AR A hde

Treatment No. of No. of Richness Diversity  Uniformity Concentration
individuals species index index index index
1 KX B Water (CK) 43 5 0.900 2.304 0.992 0.795
1.5% ¥ 45 % 1.5% pyrethrin 16 5 0.900 2.281 0.982 0.789
0.3% EfZ 0.3% azadirachtin 12 5 0.900 2.293 0.987 0.792
4% P4 - E LBk 4% abamectin-acetamiprid 5 5 0.900 2322 1.000 0.800
2.5% ESCE A AT 2.5% cyhalothrin 5 0.900 2322 1.000 0.800
709% M H1 ik 70% imidacloprid 3 0.450 1.500 0.946 0.625
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£ZF3R 5 Continued

Z4jJ5 3 d 3 d after application

L AREC PR RS SRR AR Seh iR

No. of No. of Richness Diversity  Uniformity Concentration
individuals species index index index index
TH7K % Water (CK) 41 5 0.845 2.282 0.983 0.789
1.5% B Hi 452 1.5% pyrethrin 21 5 0.845 2.298 0.990 0.794
0.3% ERFRZ 0.3% azadirachtin 17 5 0.845 2.257 0.972 0.782
49 [T 4k - IE HUPK 4% abamectin-acetamiprid 11 5 0.845 2.187 0.942 0.760
2.5% AR AGE 2.5% cyhalothrin 13 5 0.845 2.258 0.972 0.781
70% Nt 4Lkt 70% imidacloprid 11 5 0.845 2.231 0.961 0.777

#jJ5 5 d 5 d after application

L AREC PR R SRR AR Seh b

No. of No. of Richness Diversity  Uniformity Concentration
individuals species index index index index
TH7K % Water (CK) 46 5 0.789 2.295 0.988 0.793
1.5% B Hi 45 % 1.5% pyrethrin 27 5 0.789 2316 0.998 0.798
0.3% ER#RZ 0.3% azadirachtin 29 5 0.789 2318 0.999 0.799
49 [T 4k - WE HUPK 4% abamectin-acetamiprid 20 5 0.789 2.186 0.941 0.765
2.5% A TR AGE 2.5% cyhalothrin 20 5 0.789 2.271 0.978 0.785
70% it HLIbk 70% imidacloprid 17 5 0.789 2.278 0.981 0.789

#jJ5 7 d 7 d after application

L AREC R R SRR AR Seh iR

No. of No. of Richness Diversity  Uniformity Concentration
individuals species index index index index
TH7K % Water (CK) 42 5 0.762 2.320 0.999 0.799
1.5% B HL 45 % 1.5% pyrethrin 34 5 0.762 2.306 0.993 0.796
0.3% E#Z 0.3% azadirachtin 36 5 0.762 2.308 0.994 0.796
49 [T 4k - WE UK 4% abamectin-acetamiprid 29 5 0.762 2.310 0.995 0.797
2.5% AR AGHE 2.5% cyhalothrin 26 5 0.762 2318 0.998 0.799
70% Nt HLbk 70% imidacloprid 23 5 0.762 2.285 0.984 0.790

ZijJ5 14 d 14 d after application

L AREC R EREHE SRR AR SR

No. of No. of Richness Diversity  Uniformity Concentration
individuals species index index index index
TH7K % Water (CK) 46 5 0.737 2.303 0.992 0.795
1.5% B HL 45 % 1.5% pyrethrin 43 5 0.737 2.297 0.989 0.795
0.3% EIfKZ 0.3% azadirachtin 39 5 0.737 2.301 0.991 0.794
49 [T 4k - WE UK 4% abamectin-acetamiprid 34 5 0.737 2.295 0.988 0.792
2.5% A TR AGR 2.5% cyhalothrin 33 5 0.737 2.279 0.982 0.788
70% Nt ALk 70% imidacloprid 32 5 0.737 2318 0.998 0.799

BOCIHAEF (202 1) RIS K IRl By 24 B 25 1 5340
W AVERET . TIRSE(2020) K F00E d e e e |
N BBk s i ER R RO H e S i AR S 2R L 7
Hby AE W BV AE M Y BE AR o Cloyd & Bethke

(2001 ) 1 Desneux et al.(2007 ) 5% &% F % B B 78
RTINS A UR BRI 25 704 % A A B AT 7 THT 5
DAL IR IR 255 1 | 7 28 N it ke H bk 5257 . AR5
A 3 P 18] 97 3850 96 & PR 709% Wt R 49% e 24 -
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HPKRIRXT E A R E A BB R, (EX R
3 B U s e K, it FH S A A B B
A BRIHTEA: 7 B AEAT . [R)—Fh 2470, gt 24 s
[EARTR], 258 . AnskR 445 (2009) &2, 545
ST 2 AH LY, PRS0 24 e 0 25 4 v T A
I, A AR T HOR R Y AT R D L 2o
AR 225590 it FH B 3, T A RRARORI AR i I 24 50 % 4%
Wy L HUAAS B R (T RN A, 2014) o

CRAORE A R 4% BTt - WE bk
1709 NHk HLUE 1 000 35 BT 36 2F A1 46 D i) 25 0
B F (K 2 PG X AL B R S AR s A
R RNEAE AR I o T AE 1 T 28 B it it
1.5% 5 HU 45 2 F1 0.3% ERAR 25 19 1 000 5% 5 B ¥ o
RIR R B AG LY 2 SRR EE M AE A 2, T LR
REEE ik B A B AR e B S A W (CF
APLEE,2008) o XINY 5 (2015) 38 28 FH [B] 2538005
IR H e B RN R X 8 N 2T Semiaphis
heraclei SAREAT, N —2 0] LA E & Ah -+ H b E A
Y. AR A R A2 HUE S I A
25 OGRHUMURN G 15 45 7 B/KT- R A
S PP R AR 5 KA K R R, N —
A A1 e o Z T A TR
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