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HRREF &

Pesticides and manufacture

2430 1 A7 4

Pesticides and dilution ratio

AR

Manufacture

70 % Wit HUBk K 43 BORLFR) 10 000 %
70% Imidacloprid WG 10 000 times

HLAR K 2 000 fi
Electrode powder 2 000 times

25 Y4 W HUBR K 43 HORL ) 8 000 %
25% Thiamethoxam WG 8 000 times

0. 3% 27K 5 800 £%
0. 3% Matrine AS 800 times

1. 8 %6 BT 4k T R S 3L 300 £
1. 8% Abamectin ME 300 times

22. 4 VR L LR TR 3 000 £
22. 4% Spirotetramat SC 3 000 times

306 B I A T 2 R R R M FL AN 2 000 £
3% Emamectin benzoate ME 2 000 times

94 e ACAE RS TR K FL AR 4 000 £
% Lambda-cyhalothrin EW 4 000 times

2.
2.

6 26 iR R s L3 1 000 %
6% Rotenone ME 1 000 times

g% 15K 20 fi
Bacteriopheophytin I AS 20 times

0. 3% ENARZR FLIM 400 £%
0.3% Azadirachtin EC 400 times

0.5 %0 3P4 il T W5 800 i
0.5% Veratridine SL 800 times

5
5

FEHAEW AL (P ED A BRA F
Bayer Cropscience(China) Co. ,Ltd.

Ul =34l B A R A
Hangzhou Sande Agricultural Technology Co. , Ltd.

TR M AR AL A BRA F

Jiangsu Luye Agrochemicals Co. ,Ltd.

W ALFERR A WA IR )
Hebei Fuji Biological Technology Co. ,Ltd.

DEHE PRk ak (0 ) TRV BRA

Jinan Zhongke Green Biological Engineering Co. , Ltd.

FFEHAEWALE P ED A RAF
Bayer Cropscience(China) Co. ,Ltd.

AU 5T = Ak (R R A R A

Beijing Sanpu Baicao Green Galenical Co. ,Ltd.

1 B 1 A s B A A BR A ]
Hainan Zhengye Zhongnong High-tech Co. , Ltd.

AU 5T =0 Ak (R R AT PR

Beijing Sanpu Baicao Green Galenical Co. ,Ltd.

KGR E i B RO & A FR S A
Wuhan Lusu High-tech Agricultural Development Co. ,Ltd.

AR £ 4 A= IR A PR TEAE A A
Chengdu Lujin Biological Technology Co.

Tl R A R R AT PR R
Hebei Fuji Biological Technology Co. ,Ltd.

s Ltd.
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Table 2 Pesticides and manufacture
24500 FRR R A 4 AT
Pesticides and dilution ratio Manufacture

0. 3% ENBEE 2L 600 £
0.3% Azadirachtin EC 600 times

2. 2% Wk o FAAIKFLIH 60 mL/667m?

2. 2% Emamectin benzoate * hexaflumuron EC 60 mL/667m?

8V BT AR R FLN 3 000 £
. 8% Abamectin EC 3 000 times

—_

60 g/L ZHZAHEBIER 40 mL/667m?
60 g/LSpinetoram SC 40 mL/667m?

0. 5% # M i3 300 £
0.5% Veratridine 300 times

20 %6 KGR EIF 5 2 000 £
20% Chlorbenzuron SC 2 000 times

5% Fr m 4 Z 3L 800 f%
5% Pyrethrin EC 800 times

0. 3% ¥ S K 400 fif
0. 3% Matrine AS 400 times

AL RSB A R R R
Hebei Fuji Biological Technology Co. ,Ltd.

AR AR K IEA Y TRA R A
Fujian Xinnong Dazheng Bio-Engineering Co. ,Ltd.

T JE B A W A T BR 2 ]

Hebei Weiyuan Biochemical Co. ,Ltd.

JURAER YA R
Guangdong Deli Biotechnology Co. ,Ltd.

AL EE R A R BT R F
Hebei Fuji Biological Technology Co. ,Ltd.

38 Ak AR 2546 T B Ay A R 2
Tonghua Agrochemical & Chemicals Co. . Ltd.

= AR Sl A R F

Yunnan Chuangsen Industry Co. , Ltd.

TR AR R i) A R 2
Fuji Biotechnology Development (Shanghai) Co. ,Ltd.

8 A A, HF s m %A (TR
3WBD-16) Jiti 25, 16 KAz B A IR, B A H 5 1
DNR L BB E L 3 WK, B /NX A 3 B,
R HE AR R P G P S AT A R 2 A
HUBT RS A 25 R BRI, i 2 A A I SR A B A e
O R A A s gk R BER IR RG2S S 5 .
10 d. 15 d &A1 W, 8 T 5587 3G 1 BE B0
Bl 16 AR SR AN 2555, A IR

TR OB = 2 5 BRI — 2 i B

5 33 355 SR = [ O R DX 348 1 B 5 — A B X
B HUBRERIO /% B DXOB $ HRBEE] <100 %

1.5 HiEgE

K SPSS Xt it 56 £ 4 #E 47 GE 1 4y B, R H

Duncan’s 57 & % 22 M 56 617 75 22 5087

2 HEREHRM

2.1 EREHEEHES
2.1.1 ¥R EFAMEAAZGLS FREWL

IFAE 3 AR A 2 R A B AS LA 1
1ﬂﬂ&ﬂ?ﬁi%ﬁ%%i%ﬁ%ﬁi
AR A R R BT AR 5 T 15 H Ik EIS

m%

AR M, B4R & AR B I, T ORY R RO
Y1552k MiFAkALE BT M. MﬂmHL

B 2 A v I R A R AR T AR

AU, H A BT 776 3k, %F%L%%ﬁ
ERFEERAMOK-,8 A FAA & ET,9 HH T
2T B B A R R A O ER T, S AR
U5 TG AR BR PG HLIX 1 a A9 R R AR g 5 A
6 H.

2.1.2 ¥FREGAMFAADS FREYAH
FAE 3 AR T R A ALK 2, hE
2 AL RIREAE 4 TR A SR U WE A 3T IR S
FLAES A 15 HINFH 1A & A g3, B kG
Hob B R R 20 kGBS KRR EWT R
W, 786 J1 24 HIKBH 2 D kAR g, &%
AR TEE 1 0, SR AR g A o L i T 8
133k, 7 A N E 8 H L) 0 i 50 2 75
HERAMKE.8 A FAE 9 A LA L EET,9 A
TN R T BRI L R R . T g, SR B0
AR AEBE VG HIIX 1 a IR R AR 5 A A
6 H.



+ 932 -

wode &k

L
2

i 30 %

g2 18001
21600
wv
31400'
5 1200F
=l
WEIOOO'
;‘E‘é;; 800 |
ZE o
o5 600 [
@ 400
2 200 M
S 0 ° N
[ O NN AN =N - O T AN ANO SO>S = < 0
2 aegrggdeey9g9ryraeegd 99T T aA
— N T T T T TVLV VWV OO O 0 NXNDNRNDS O S —
S S S SO0 SO OCOOSSSOO0OCSOSSSS ==~
& H# Investigation date
-+ ] =
B1 ¥REGLTBFFEHREDS
Fig. 1 Average occurrence dynamic of wingless Aphis citricola
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Fig.2 Average occurrence dynamic of winged Aphis citricola
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Fig.3 Average occurrence dynamic of Lithocolletis ringoniella larva



6 39 X 54 P AR R R S 35 A Y IRAR 25 PR R BT SE .+ 933 -

Hs],

2.2.2 ABHmB R ERRAEDE LU0k
(-3 & sh 25 DL 4. i &l 4 BT, 4 8040 ik
BORIG W T 3 A N A4 H 22 HISELEE 1 A &4
R A K A A, 5 A R AR R B T B
BTt 6 A 24 HIKBIEE 2 A KA s g, i
AR AR R 1002 3k, 8 A 12 HikF
93RRI R RO A R S

600
400
200
000
800
600 -
400
200

—_ e

BAFHEFHEME

ARG R R 1344 %, SHAFHEI A I
A H B AR RROKF . B 9 A 24 B BLER
A AR HE I, 22 JE T JR) R R A e A D
10 H 28 HUERIFBERI N R, RILATA, &4
AR BCRAEBEVE B IX 1 a W R AH 4 A4 g
W.anh e 4 A Fa e A FaT ATAE
SHLEMMI A TH,HP7HTHESH LA
PR o B [ 8 S s NS LN N

0

Average traping capacity of a trap

03-26
04-02
04-09
04-15
04-22
04-27
05-01
05-07 |

o
N\
el
=
&

s 05-21

~
—
)
©
S
I

7-23 1

<+ O a
N 7
O oo %

08-20
08-27
09-10 |
09-24 1
10-01 |
10-14

10-28 9
11-13 ¢

09-17

oS © ©o o ©

nvestigation date

B4 SHMEAREENS

Fig. 4 Occurrence dynamic of Lithocolletis ringoniella adults
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2 3 L2 )5 1 d, kB 2 000 £
WM B BRIk 81, 12% . 70 %6 Mk HL bk 7K 43
K77 10 000 5B RAL 35. 18 % » Hi 4% 24 71 B 1A 34
a2z, 25)5 3 d.70 % mk AL pkoK 43Ok 5] 10 000
R 22, 4 Yo B8R HL R TE ] 3 000 475 W B Ak 44
AR Ih 64, 43 % Fll 46. 90 % . W TE L 1 2
5o 306 F A B B A B 2 OR R AR AL ) 2 000
Ik fe R B AR 42,56 %, fL2E R 2l 25 U6 E g
JK AP BRI 8 000 3% F1 2. 5 %% 5 &% 58 5 A 3 ik /K
FLA 4 000 A BT AR . 25)5 5 d.70 Y0 Mk
Wk 7K 43 BORZ R 10 000 55V AT 22. 4 %0 48 L 2 Tig
T 3 000 A5 W Bl #5036 80 %6 LA . 1. 8% Bl 4k
PR LA 3 000 A% W 6 0 7 B G FL R 1 000
VAT 0. 3 %0 BN ZLIM 400 £ 8 By s% 4k 22 32
Bt B T A2 AR 2 2. 5 %6 8 20 A 4 T
IKFLF 4 000 5. Z5)5 7 d.70 %00k HLpbk K 43 1
K F) 10 000 f5 WA 22. 4 9548 th 2, Tig BLIF ) 3 000
TR B RATS 7 80 %0 LA by 3 B KL 4 A R Rtk
1. 8 Yo BT 4 14 Z M FL A 3 000 4% Wk . 6 %o o 7 T L
T 1 000 f5¥ 0. 3% ERMEE FLIM 400 %3k 3] 5
FBA. 0. 3% ¥ S K 800 5k & E | 5
20 R IEA TR .

SR T A2 AR 2 70 U6 Mt LUk K 43 BIORE 7]

10 000 fi5 ¥ Bl 80 B8 4f A= W R A 24 1. 8 %6 Bl 4k 7
EALF 3 000 F5 . 22, 4% 18 Z R BT 5
3000 59 .6 %6 fa e R L 7L 7 1 000 F59.0. 3%
EIBRZE LT 400 £5 9 245 J5 1) Bl 508D 2 35 25 2 5 1Y
A FHor 22, 4 Vo R R L BEEE R 3 000 5 G
Kot B e R B RERIOE SR, O 4 Fh A M R A
2B R %
2.4 EHMBATIHEBER AR

224 AT, 2505 5 d,0. 3% ENBEZE S 600
A 2. 20 W 4E « JER IR 60 mL/667m”
SR R R 88. 23 %, 1. 8 % BT 4k &K
LM 3 000 5K .60 g/L ZHLRH KX EIFH 40
mL/667m” Fl 0. 5% BP0 FLH 300 £5 & B 3L #E
0% B, H=F KB EEZER. 0. 3% HSHUK
F 400 f5 R B 8K R 25, A 47. 04 %, 25 10 d,
0. 3% ENPRZ FL M 600 A% 1 1. 8 %0 Bl £ 14 % 3L
M 3 000 F5 W B SR 22 48 =, il Hofth 6 24 55 B
BOFHE T, 2505 15 d,0. 3% ENBR R FLim 600 1%
Wi S5 1. 8% g E£E LR EME2ER,
Bk 1E 75 % LA b, 2. 2% 4k « AR IR 60
mL/667m” B S W AF 53k 70% ., 0. 3% WS
B 7K 351 400 A% A1 5 V0 bk L 4 2 L0 800 % ¥ B
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Table 3 Field control efficacy of twelve pesticides on Aphis citricola
X T Z5J51d After1d ZjJa 3d After 3d
il itia e s e N
i ndial MDURGBE/Y BAKCR/% METRGBE/% BiAECR/ %
: h pop b Reduction Control Reduction Control
number rate of insect efficacy rate of insect efficacy
70 6 W LBt OK 3 BORE ] 10 000 £% a0] 2 . ot
70% Imidacloprid WG 10 000 times 301. 33 26.75 35.18£2.14 b 60. 87 64.43£6.05 a
HLR R 2 000 £% . .
Electrode powder 2 000 times 113.73 72.72 81.12£2.10 a 59.27 62.83+£1.44 a
25 Y W HUBR 7K 43 HORL ) 8 000 £% - S
259 Thiamethoxam WG 8 000 times 96. 53 23.87 32.31£3.36 b 31.33 34.90=%4.72 be
0. 3% wr 208K 5] 800 £%
0.3% Matrine AS 800 times 88. 33 19. 26 27.7045.78 be 17.06 20.64=41.06 cd
1. 8% BT 4 18 & A FL 7 300 % =
1.8% Abamectin ME 300 times 181.13 15. 66 24.1145. 64 bed 32.49 36.06=+5. 18 be
22,4 YWl BB 3 000 1%
22. 4% Spirotetramat SC 3 000 times 235. 87 12.90 21.3548.16 bed 43. 33 46.90+3. 88 ab
396 H A T A4 T 2 R R R S L) 2 000 A%
3% Emamectin benzoate ME 2 000 times 112. 27 10. 23 18. 6847. 85 bede 38.99 42.56+3.11 b
2.5 % m RIS IR K FLA 4 000 £ . .
2.5% Lambda-cyhalothrin EW 4 000 times 96. 27 2.88 11.33+7.05 cde 15.76 19.34+7.74 cd
6 9 fA JHE R BCFL 3R 1 000 7% . . "
6% Rotenone ME 1 000 times 137. 20 1. 90 10. 36+8. 01 cde 19. 27 22.85+8. 44 cd
#1550k 20 f5 : S :
Bacteriopheophytin [ AS 20 times 142.93 0.59 9.05%+2.00 de 7.43 11.01+1.00 d
0. 3% ENAR 2 FLI 400 £% . . .
0.3% Azadirachtin EC 400 times 171.67 14.98 23.4242.99 bed 33.91 37.48=413.49 be
0. 5 Y6 FL 7 g AT 5 W 7 800 % _
0. 5% Veratridine SL 800 times 218.47 6. 36 2.11£0.28 e 10. 67 14.26+0.82d
X B CK 200. 00 —8.50 —4.00
PSS, 255 5d After5d 255 7d  After 7 d
Eil itia e s e N
pi Jnitial g% BRAROR/% ROBE/%  BIRACR/ %
: ; pop (} R Reduction Control Reduction Control
number rate of insect efficacy rate of insect efficacy
70 %6 Mt Bk K 43 BORE ) 10 000 £% . .
70% Imidacloprid WG 10 000 times 301. 33 64. 28 81.86+4.03 a 28. 64 86.11%7.53 a
HLB K 2 000 fi% - _
Electrode powder 2 000 times 113.73 16. 86 34.53£2.43 bed 42. 40 15.47+£1.97 de
25 %6 WE HUBEIK 43 HORE I 8 000 1% - _ =
250 Thiamethoxam WG 8 000 times 96. 53 23. 37 41,0245, 40 be 4. 80 52.86+18.07 be
0. 3% 20K 7 800 £% _ _
0. 3% Matrine AS 800 times 88.33 2.40 15.30+2. 22 de 48.48 9.434+0.87 e
1. 8 %0 By 4 14 R 13 LA 300 £
1.8% Abamectin ME 300 times 181.13 24,94 42.6040. 14 be 6.53 64.12+1.50 ab
22, 4 YU LR B VR 3 000 1%
29,4 Spirotetramat SC 3 000 times 235. 87 63. 30 80.89+4.53 a 27. 46 84.9348.90 a
396 FF e T A4 T 2 R R S LT 2 000 A% . . _
3% Emamectin benzoate ME 2 000 times 112. 27 18. 37 36.03+17.07 be 25.13 32.6547.32 cde
2.5 %0 B IR A B K FLA 4 000 £ _ fn ag =
2.5% Lambda-cyhalothrin EW 4 000 times 96. 27 12.19 29.86+8. 27 bede 4. 27 53.39%5.62 be
6 %6 fi R R A L 1 000 fi% . _ 54 .
6% Rotenone ME 1 000 times 137. 20 22.13 39.794£3. 80 be 3.26 54.39%8. 89 be
g% 15K 20 £ - _
Bacteriopheophytin I AS 20 times 142,93 5.27 12.44+4.35 ¢ 43.93 13.96+£1.75 de
0. 3% ENAR 2R LM 400 £% 5
0. 3% Azadirachtin EC 400 times 171. 67 27.89 45.5444.82 b 4,17 61.784+3.57 b
0. 5% B 7 5 Al %5 W 7 800 % = _
0. 5% Veratridine SL 800 times 218.47 5.56 23.247+0.95 cde 23.32 34,4541.78 cd
X8 CK 200. 00 —18.00 —58.50

T B A O AR R W BUR [NG F R R FE P<<0. 05 /KT 22 5 i 3 (Duncan’s B Z W 214G %) . T,

Note:Data in the table are “mean®=SE”; different lowercase letters within the same columns indicate significant differences at P<C0. 05

level by Duncan’s new multiple range test. The same below.
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Table 4 Field control efficacy of eight pesticides on Lithocolletis ringoniella

255 5d After5d

ZjJ5 10 d  After 10 d ZiJ5 15 d  After 15 d

BESE B . o . . . .
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Occurrence Dynamics and Biogenic Pesticide Control
Technology of Two Pests in Apple Orchards

LLIU Xueying' s WANG Xin®,GAO Qiqin®*, WU Jiangbo', HOU Wei’,
ZHANG Bohu®,ZOU Peihua' , HOU Meng', YUAN Tao” and LI Yiping'

(1. Key Laboratory of Integrated Pest Management on Crops in Northwestern Loess Plateau, Ministry of Agriculture, Northwest
A&.F University, Yangling Shaanxi 712100, China; 2. Qianxian County Center for Agricultural Technology.Qianxian
Shaanxi 713300,China; 3. Xunyang Agricultural Brigade for Comprehensive Law Enforcement, Xunyang Shaanxi
725700, China; 4. Yichuan County Center for Agricultural Technology, Yichuan Shaanxi 716200,China;

5. Baoji Service Center for Agricultural Technology Extension,Baoji Shaanxi 721001, China;

6. Weinan Academy of Agricultural Sciences, Weinan Shaanxi 714000, China)

Abstract Aphis citricola van der Goot and Lithocolletis ringoniella Matsumura are very serious
pests in apple orchards,the 3R problem caused by chemical control is becoming more and more promi-
nent. In order to explore the safe and effective green control technology of biogenic pesticides,the dy-
namic monitoring and biogenic pesticides screening for the two pests were carried out in apple orchards
in countries of Baishui and Qianxian in Shaanxi province through field investigation and control experi-
ments. The results showed that the highest occurrence period of Aphis citricola in every year was
May and June,and the number of insects per 100 shoots peaked at 1 552 heads every week. It was sug-
gested that the best control period for Aphis citricola was early and mid-May. There were three peak
periods of Lithocolletis ringoniella larval occurrence: early July,late August and mid-November re-
spectively,with a maximum per 17 insect spots of 100 leaves every week. There were four peak peri-
ods for adult occurrence:;late April, mid-late June, late July to early August,and late September re-
spectively ,among which the period from late July to early August was the period of highest occurrence
for the whole year when a single trap could trap up to 1 345 heads per week. Late April was the peak
period of the adult overwintering generation, which was the key period for prevention and control with
sex attractant. And the peak period of mid to late June was the best period for pesticide control for the
whole year. The results of the pesticide screening test showed that 22. 4% spirotetramat SC had bet-
ter control efficacy on Aphis citricola ,with a control efficacy above 80% after 7 days of spraying. In
addition, 1. 8% avermectin ME,0. 3% azadirachtin EC and 6% rotenone EC also showed good control
efficacy. After 15 days,0. 3% azadirachtin EC had the best efficacy on Lithocolletis ringoniella ,with a
control efficacy of 81.25%; the control efficacy of 1. 8% avermectin EC and 2. 2% emamectin benzo-
ate * hexaflumuron EC were both above 70%. The results provide some theoretical basises and practi-
cal guidance value for clarifying the optimal control periods and scientific use of biogenic pesticides
based on the occurrence dynamics of the two pests in the apple orchards.

Key words Aphis citricola van der Goot; Lithocolletis ringoniella Matsumura; Occurrence dynam-
ic; Biogenic pesticides; Pesticide screening
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