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Evaluation of efficacy and safety of seven pesticides against Cinara bungeanae on Pinus bungeana
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Abstract: Cinara bungeanae Zhang et Zhang is the primary piercing-sucking pest affecting Pinus bungeana Zucc. ex Endl,
significantly compromising tree health and ornamental value. To facilitate rational pest management, this study evaluated the
control efficacy of seven pesticides against Cinara bungeanae and assessed the safety of the three most effective compounds
against five common natural enemy insects of piercing-sucking pests. Results indicated that 22% sulfoxaflor SC (30 000x dilution),
17% flupyradifurone SL (3 000x dilution), and 2% thiacloprid CS (1 500x dilution) exhibited high efficacy and rapid knockdown
against Cinara bungeanae. However, these agents also exert measurable impacts on natural enemies; therefore, their application
should be timed to avoid peak activity periods of beneficial insects such as lady beetles and lacewings. Afidopyropen DC (50 gL,
12 000x dilution) and 25% pymetrozine SC (6 000x dilution) demonstrated lower immediate efficacy but are suitable for
integration with biological control strategies under low pest population densities. Matrine SL (1%, 600x dilution) and 22.4%
spirotetramat SC (6 000x dilution) demonstrated suboptimal efficacy against the target pest and are not recommended for
standalone use.
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I 5 Pinus bungeana Zucc. ex Endl.J& B 2 (1)
MRERALA B, Q2 db mt it s i FEAA R, ACAA
I3 5 SR S, i LA L 0 A A ()i A A,
20055 X4, 2024) F1 28 54 B (EAE IR, 2025) . H KL
WA K S KWF Cinara bungeanae Zhang et Zhang 2 & & [
B b 8 3 S0 W vy, A DL R A Y B
SRR Sy 3, 1R EF M & AT 22, ™ 5 I S BURE3
FEEHE BT (VI BESE, 2020); 47 Wb I 45 #5255 &
IS I, S ) AR A it R R S 00 AR (5 A 4 2025) .
BT, B0 R pA S R R I Y B YA 1 it 3 S kA
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= B v A FH 8 R R 245 790 A 9B NE T L bk R A (S
2R, 2020), H A OC 24 700 (4 280 VA I 5T UL e
AL 2B I FE AR e IR BT L Rt REUAEY) DL Sl &
P A P2 A (B 5, 2004) o DI, A 20
TE BB i RO K AR R R B R A 4 1 2
F o o R HE 1 1B R PR A BRI AL AT DA R i B
b 35 00 Rh O BCEE L BB A8 9D X R AR W) ) fe
PR R 45 A W R 0 45 2 O 4 4 1R T O 42
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(1 Fr ARAE Sy HE TR B 36 I g AR s R R S R W Sy
AR X H R R AR R

KR e 5 50 i Harmonia axyridis Pallas., 8,
oL H Propylea japonica Thunberg., -t £ Bl H Coccinella
septempunctata L., "1 1E38 ¥ W Chrysoperla sinica Tjeder
AW /NAERE Orius sauteri Poppius 5 S Fp25, ¥y H
W EMKFEARARAA . EENHATEFTN
7% .9 Megoura crassicauda Mordvilko 17 3%, B T & ¥
(25+1) . AH XS B (65+5) % >t J&8 1 14L = 10D (1
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Tab.1 Types and recommended concentration levels of pesticides used for test

75 Ptk 245 51 AT R i B A% L
No. Test pesticides Pesticide manufacturer Dilution ratio
1 1% 2 58 7T %5 57 (SL) P 52ty T AR AR RL B B4 A PR A 600
2 50g-L X PN 2 HL i 0] 43 B ) (DC) £ H e W 2 &) 12 000
3 229% 5 WE B i % 7% 551 (SC) Al A el BE B A B BT AR A 10 000
4 22.4%8% 1 2, i 22 % 7] (SC) FEH B Ay 2w 6 000
5 17% 35 Wik VWK Wi 786 7T 35 9 370 (SL) FEH B Ay 2 H 1500
6 25%E Wf i 2 3 57 (SC) H 5 A IR AR AL T & A BRA H 6 000
7 2% Ht Wk A 9 L VF R (CS) T8 F IR 24901 46 A1 0y A BR A &) 1500
1.3 SRR RGFIFES B iE R SEm W
131 TR %A 5Gikxn - 1K — 77 th 1%
Z_n\’lu}\)ﬂ?&f& _L, ED/}&JB:% (%) :Hi'. Lﬁ EEE ﬁXIOO
PAFE HRIARIC Y . A3 R PR 2 RWF 75 79 20 em R (1)
< IR 1 S b B G S, 24 R 4 T 45 A PR AR 4 K . .
KRS AE T4, LRI ST A% % ] \ o AR — %R
BRIk R R RN g PORIITRIRAR (%) == %100
(7 R, HUHS 100 mL) k4719625 4k B, 5 5 3450 % % (2)

ELNIAE W T e BRI 1S ab B, g b 3
Wit 5 A~ WO AR SR 5 R A, TR it T K AL B D Xof
Mo b3S 1.3, 5. 7d Rl Gt Bk E A E R
B, T R 0GR R, IR AR A X B AL % bl E A
R = L T B S 12 SO /e
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b 22 (] 3 AT R AR S B B A, A el 24 0] Ak 3
3AEEHIAVE S 3 R E A, [N I5 T K it X A B
Jiti 25 1% £ >4 BR-2.2B 25 215 55 HL (b 50 A i 8 FH BR R
BHE R RABRA R ) o 764 A BRE b Py BEDLIEFE 10 #
AR, BAREREAR . M. . L4 AR IE
20 em K 1A RS T2 Ge it R R, 2 ) 3.
7 d 43 SR A AR E A A% B AETE L R 130 ik
02 I R S S B e S )
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SR WS 55 ik AT AL B, AR 1.3.1 A1 1.3.2 1050 45
J, B PETE M FEWR T X A R R B AL 90%
K LA B3], DLHAE AL FE 7 d NIk F] 90% K L) b By
BT e A R B 7K P A SRy R R 2 4 P ) A B R R, DA
TR IR . B R /NS — ELAEBRE Y 3 i Kl (#5)
d 103k, 0 E T E AR 9 em B % ML op, 4 LR A
Potter M55 3% ( Burkard /A 7] 2E 7 ) % Wi 1 mL 245771,
AP RIS S AN ILAE ) SIRE R . Frds gl g2
W TR, A GE 1R T AT R

SIS, E UL | 1 55 B 0L PN A 0 A R
B M A8 AR 15 O, O B i B 4 S AR b £ R BT
B, ROIA, Ao B i E 1, 3,5, 7d430m
1, Fp A 0 R ZR I /N AR IR AR RS 1, 20 3 .d 5 WL
W1 2 1.3.0 JrE A AL R E R Ry i r sE T
R EFE T R IF HEAT 4347 o
1.5 HBEKESSH

& Fl Microsoft Office Excel 2019 4t 1 %4 #% - il 1
s, SAS 9.2 XA S B HE AT T 22 93 M, O7 2200 A
J5 1 e /N b 3 PE 22 53k (Least significant difference,
LSD), &3 7K ¥ P=0.05,

2 HERGHr

21 AEAFFERIRGLER

7 A2 0 R, 22% FUNE HUBERE SC 10 000 7759
17% F ML WK g il SL 1 500 1% % A1 2% & HUBk CS 1 500
VBN 1T B A R A2 TR F B A% e v EL B ARKCPE B 4, Ak
1 d 5 R OE B H R R B 5K B 90% L L R
50 g-L™' WA B HL R DC 12 000 13 & F1 25% ik 5f Bl SC
6 000 5, A3 7 d J 112 A WA I A% IE A 1 9k
1B R N 72.55% F1 74.91%, {H 2 Flr 245 5] 330 %P 3%
25, 7 3~5 d A BE 3R B B AL 22.4% B2 R 2 i SC
6 000 135 W A1 1% 52T, SL 600 135 38 % (B2 A8 K ALK
U 7 5k R AR, A B 7 d R R A R DE H T UEGR H)
WK 63.51% F142.72%. TEWL K 2.
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Tab.2 The results of the efficacy test of seven kinds of pesticides against Cinara bungeanae

e IE H 1 9# iR %R /% Corrected pest population reduction rate

255 i T A B
Pesticides Dilution ratio B2 1d W53 d W25 5 5 d W25 /5 7 d
2% Itk CS 1500 97.10+1.75 a 97.55+1.59 a 100.00+0.00 a 100.00+0.00 a
1% Z: % SL 600 40.82+5.54 b 47.15+5.28 ¢ 42.74+225 ¢ 42.72+6.54 d
50g-L' XL PN 3 H i DC 12 000 10.79+6.84 ¢ 64.87+3.00 b 65.97£1.96 b 72.55+3.22 be
22% 3 WE HUE JiE SC 10 000 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a
22.4%4% L . TiE SC 6 000 20.3542.07 ¢ 35.99+5.34d 43.33+3.48 ¢ 63.51+4.58 ¢
17%5 ML VW& W 7 SL 1500 100.00:£0.00 a 100.00:£0.00 a 100.00:£0.00 a 100.00:£0.00 a
25%itt, i5f fil§ SC 6 000 8.30+6.08 ¢ 39.33+1.62 cd 68.98+4.65 b 74.91+3.05 b

T 2 T B P 2 s v R, TR — 9 B SR R [N T B 3 R AN (R 2 500 A B ) 22 5t 3 (P<0.05) .

Notes: The values in the table are mean+SE (standard error). Different lowercase letters after the data in the same column indicate significant differences

between different drug treatments(P < 0.05).
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MR 2.1 IR 25 R, PR R R LA PR 7 d S5 A
1E U GR RGA H 90% LA b Y 22% FiNE HL I SC.
17% 45, Wk 19 e i SL 1 2% g du ik CS, 3k — 25 IF B R
[F] ¥ 2 By VA SICR AT A i, IR A R AR 3 TR .

17% %8t ok 1 i SL 1 500~3 000 175 W . 22% % e
H N SC 10 000~20 000 59 . 2% WE HUBtk CS 1 500 £
W5 AV B2 A 3 SR ACPE RS, 2 1 d R A R
R Y 1 R AR I v T A AL B 2 5~7 d S,
17% F M WK IR i SL 4 500 5 ¥ . 22% 80 HRE i SC
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30 000 135 ¥ . 2% BE bk CS 4 500 1% W& % A B # K
JE R R IE T R R 4 B 353 89.55%. 96.43%.,
78.55%, SRR E KA E i R, BHBE

- F B IR SR 17% e R B SL 6 000~7 500 1% 4 .
22% % WE G SC 40 000~50 000 1% % . 2% ME H Mk
CS 6 000~7 500 57 6 /e BEAL PRBE R R A, FEILFE 3.
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Tab.3 Pesticide concentration gradient test results

257 6 5 25 5 1E 1  AB %8 /% Corrected pest population reduction rate
Pesticides Dilution ratio MzE1d Mz5)53d Mizh)55d Mizh)57d
17 % 58 M Wk 1R il SL 7 500 37.79+4.22 ef 57.63£2.25 fgh 63.43+2.78 de 66.23+2.04 de
6 000 49.91+3.51 def 65.59+6.57 defg 72.18+7.11 cde 77.04+5.71 bed
4500 60.28+4.97 cde 76.99+3.99 cde 87.09+3.70 abc 89.55+1.54 abc
3000 76.86+6.65 abc 97.454+0.51 ab 99.30+0.38 a 99.63+0.37 a
1500 99.68+0.32 a 99.784+0.22 a 100.00+0.00 a 100.00+0.00 a
22% 9 WE i I SC 50 000 29.234+2.56 47.21£3.35h 51.86+6.20 ¢ 58.7443.12 de
40 000 46.96+7.15 def 66.50+0.49 defg 71.1142.84 cde 72.79+2.22 cde
30 000 50.46+6.41 def 80.06+3.14 bed 94.70+0.44 ab 96.43+1.81 ab
20 000 89.04+1.09 ab 98.22+0.48 a 99.28+0.36 a 99.85+0.15 a
10 000 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a
2%WE 1 I CS 7500 59.68+1.61 cde 60.84+5.82 efgh 61.22+10.03 de 54.23+17.78 ¢
6 000 45.46+21.47 def 56.79+17.81 gh 60.96+20.26 de 61.47+20.14 de
4500 66.83+11.10 bed 74.77+9.08 cdef 75.99+13.07 bed 78.5549.80 abed
3000 49.88+17.34 def 78.3145.81 cde 86.90+7.61 abc 89.78+5.54 abc
1500 76.24+2.33 abe 89.50+0.29 abc 92.25+2.83 abc 96.43+0.85 ab

T 3R U P B b o B2, (R — B B SR A /NS 5 RE 2R R AN (6] 2 550 4b B 6] 22 5 W 2 (P<0.05) .

Notes: The values in the table are mean+SE ( standard error) . Different lowercase letters after the data in the same column indicate significant differences

between different drug treatments(P < 0.05).
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VEPEAE AL 7 d N 3k B 90% L B Y 22%
WE HL B SC 30 000 % & . 17% Fi Nk 1k IR i SL 3 000
¥R 2% g LMk CS 1500 £5% 2k 47 1R B 3R, B 2%
k4 fimn.

7 16 R4 J B 47 B9 M 17% F i ok g R SL 3 000 1%
WA 22% F0E B I SC 30 000 175 3, i 25 3 d & By
43 M 100.00% F11 98.18%, 7 d J 43 5 K 100.00% F1
99.85%; H: YN 2% WE HLMk CS 1 500 153, i 2y 7 d J& B
3k 87.36%, BT 17% T WEIEER SL 3 000 13

x4 HFHERKEER

Tab. 4 Field trial results of pesticide control

Eskll i B AT 8L 7 ¥4 %4 # /% Control efficacy

Pesticides Dilution ratio Mz a3 d M5 G 7d
22%98 WE 4L i SC 30 000 98.18+1.35 ab 99.85+0.15 ab
17% 35 Wik VWK Wi T SL 3000 100.0040.00 a 100.00+0.00 a
2%WE M CS 1500 87.39+6.51 b 87.36+5.02 b

TE: R P BUE T S bR e B, [ — 80 8O IR A TRl /N 5 B 3% 78 O [7] 24550 4k B ) 22 5 J 35 (P<0.05) o

Notes: The values in the table are mean+SE (standard error). Different lowercase letters after the data in the same column indicate significant differences

between different drug treatments(P < 0.05).

24 XHMERREMTINER

HRHE 2.1 F1 2.2 150 25 2, SE B AE AL 38 7 d 9 Bl 3K
IKE] 90% LA | 1Y 22% FWE W% i SC 30 000 5 W
17% I WK 1 7 SL 3 000 £ ¥ F1l 2% WE HL Bk CS 1 500
TR, TE ST X S ol ofil Wi e 3 R B B ) 22 A PR T
Wik, @RWES, L6, £,

WA 5 AR, 3 Fh 2 X 3 R K S A 34 R B

AN TR R B A wE A,

AbFE 1 d 5, 2% BE HLBK CS 1500 £ % -£ AL B0
3 WA & B B R 3 = T 22% FRONE HUERS SC 30 000
W, I R R R AR b 3~T A, 17% R
Mt Wk AR i SL 3 000 % % . 22% . 0E B E i SC 30 000
RN 2% WE UK CS 1 500 1% i % b A2 30 A 3 4 4l
MESE R TR % 2 57, WRIA BB #EtE.
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Tab.S5 Safety assessment results of three pesticides against Lady beetle

PN 255 T B 8 B IE BE T~ 3 /% Corrected mortality
Natural enemy Pesticides Dilution ratio MiziE1d Wiz 53 d MiZGEs5d Wiz )57 d

TLRMR 22%3, WE B JiE SC 30 000 19.61+8.43 b 70.83£15.24 a 76.09£15.52 a 84.78+10.65 a

Coccinella septempunctata 17, 57 it uf: i ] SL 3000 333343.67ab  54.17+531a 5435:634a 56.5244.86 a
29 1 Mk CS 1500 52.94£9.51 a 60.42+12.50 a 65.22+14.74 a 69.57+11.08 a

50 5 H 22% 3, WE B i SC 30 000 50.00£10.54 b 69.77+9.45 b 73.17£7.11b 75.00£6.85 b

Harmonia axyridis 17% 98, THE 1 1 B SL 3000 81.8245.79 a 81.40+593ab  82.93+4.88b 82.50+5.00 b
2% 11 Wk CS 1500 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a

o 80 H 22%3H, WE B JiE SC 30 000 32.65+6.92 ¢ 42.55+5.42 b 50.00£11.13 b 64.10£6.28 b

Propylea japonica 17% 98, TH 1k 1 B SL 3000 85.71£5.20 a 8723398 a 95.45:2.78 a 97.44+2.56 a
2% 11 Wk CS 1500 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a

TR P BUE S B bR e B, [ — 3B R AN TR /N B 52 RE 3R R O (7] 24 5700 Ak 2] 22 5 2 3 (P<0.05) .
Notes: The values in the table are mean+SE (standard error). Different lowercase letters after the data in the same column indicate significant differences
between different drug treatments(P < 0.05).
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Tab. 6 Safety assessment results of three pesticides against Chrysoperla sinica

253 e B At # 1 1E 36 T- % /% Corrected mortality
Pesticides Dilution ratio WMizfE1d WMizi)g2d WMizhE3d
22% 3 WE UL i SC 30 000 15.2249.35 b 17.07+13.58 b 27.50+12.12 b
17% 38 Wk 1K i i SL 3000 93.48+2.66 a 92.68+2.99 a 92.50+3.06 a
2%WE 1 I CS 1 500 97.83+2.17 a 97.56+2.44 a 97.50+2.50 a

T R EUE N P B E AR R, [/ — 58 5 A RN 56 R 8 [/ 25 570 4k 21 ) 2% 57 8 % (P<0.05) .
Notes: The values in the table are mean+SE (standard error). Different lowercase letters after the data in the same column indicate significant differences
between different drug treatments(P < 0.05).
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Tab.7 Safety assessment results of three pesticides against Orius sauteri

25 7 T B A B B IE BE T % /% Corrected mortality
Pesticides Dilution ratio MZGE1d MZhE2d M2 E3d
22% 98 WE HL ik Ji§ SC 30 000 63.33+12.53 a 75.86+6.90 b 80.36+7.14 b
17% 3 I 19 e 7 SL 3000 70.00+8.98 a 89.66+6.90 ab 92.86+5.21 ab
29%WE I CS 1500 75.00+6.45 a 98.28+1.72 a 98.21+1.79 a

TE R P RUE D B bR e 3R, [/ — 510 8O 5 AR Rl /NG 5 8 37 O (7] 2450 4k B ) 22 5 2 3 (P<0.05) .

Notes: The values in the table are mean+SE (standard error). Different lowercase letters after the data in the same column indicate significant differences

between different drug treatments(P < 0.05).

2% 1BE HUIE CS 1 500 A5 0% 5 €0 B0 3 % &) HL i
AR e, AL B 1 dJE R R OE B T R Bk R
100.00%; Ab 3 7d J&, 17% A Wk 5 B SL 3 000 1% W
22% S WE HUKE G SC 30 000 £i5 16T S £ B0 AL 3 44 4y i
B BB % 5 35 I8 T 2% WE HUBR CS 1500 57, {23
FIREIESET- R A5 £ 70.00% LI, AR A B it

2% WE Lk CS 1500 15 W F1 17% 0 0K FRg /i) SL
3000 f5 0T L SCER L 3 I 4l U BOE R, Ab B 7 d
Je iR B IE FE T 2R 3435 51 95.00% LA L5 22% e
JHe I SC 30 000 15 i % o SCHK AR 3 5 4y LAY SOE 3
FART R 2R 2550, kb B 7 d 5 A S IESE TS h
64.10%, M AHXF B

MF 6 AT AN, 3 Fh 24 5 rh, 2% WE BBk CS 1500 %
TN 17% SO0 Wk W R SL 3 000 155 8 %) H A58 55 04 3 4%
4y U BT A, Ab B 3 d R IR AR TE AR TS SR B 0k
£ 90.00% LA I+ ; 22% € 2z JiE SC 30 000 1% ¥ X
A5 B 3 % 4y I B R B IR TR 2 AP 2 A Ak
3 d Je il B R ESE T AL 27.50%, & VR -

N T TR, 3 F 2 0 AR SN A6 W 3 B 7
P o 2% WE Uk CS 1 500 % W F1 17% 580N Wk i i SL
3000 1% Wk Ab BE 3 d 5 it RS E BB T R 2 3K B 90.00%
PL k5 22% FR0E B HE SC 30 000 1% 3% 4T 7R 0. /N 78 i
(25 BRI IR T 2% WE Bk CS 1500 £5 ¥k, {H L3 3 d
J i U R IEBE T R 3k 80.36%
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3 e

3.1 BB ERKEXFEF G E

A EEY LA IR MR — T BB R e, fh
Bij 6 o A W By 6 R A 2 R AR R S Z5 S B TR BOR K
) H B B Ay (R ALWTAE, 2009) . SR AE AL B
B o5 KRBT Y . R 2R T R DL R E R R
o245 M 45 ) BB (3 A5 2%, 2010), {HATS & H e Mol B F
EYBENEEREZ — (B o B4, 2018) . K
RPN, BRI R A ROCR, R et
BT

WE Hu bk VR SR B A e 2SR R TR 2 R AR B Az 1A
(nAChR) 3% 4+ PEIH AT /1, Xt £ Fhig 396 B4 B iR
ROR (R A5, 20215 5K 4245, 2020; R @ HESF, 2022) .
1 T 28 25 00 AR AR 7 b R T, T 2 1 ) R
B (R ENS, 2023) . AL R KW, 2% vE
Humk CS FE 477 7 & B XA AR 2 R B A R4F
1) B 36 RO, (ELH 8] By %006 AIK T 22% #0BE i SC
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