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Abstract: In order to clarify the field population dynamics of five common cotton pests in the cotton ar-
ea of the Hexi Corridor in Gansu Province, screen high-efficiency and low-toxicity botanical pesticides,
provide a reference for the green prevention and control of regional cotton pests and reduce the use of
chemical pesticides, the research was conducted in Dunhuang City and Guazhou County, Gansu Prov-
ince for three consecutive years in 2017—2019. The pest population dynamics of Aphis gossypii, cotton
spider mites, Thrips tabaci, Bemisia tabaci and Helicoverpa armigera were investigated by manual sur-
vey and sexual attractant entrapment in the field. Meanwhile, the field efficacy screening tests of differ-
ent insecticides (e.g., botanical pesticides) were carried out to establish a scientific insecticide control
technical process. The results showed that there were two peak periods for A. gossypii in a year, i.e.,
mid-June and mid-to-late July, respectively, and thus the suitble period for controlling 4. gossypii might
be early and mid-July. There were two peak periods for cotton spider mites in a year, i.e., early and late
July, and it was recommended to control cotton spider mites in late June and mid-July. B. tabaci and T.
tabaci had only one peak throughout the year, occurring from mid-August to mid-to-late September and
early-July to early-August, respectively, and it was recommended to control these two pests in early-
mid August and early July, respectively. Three generations of H. armigera occurred a year, and the lar-
vae have three peaks in late July, early September and middle September, respectively, while the adults
had three peaks in early and mid-July, mid-to-late August and middle September, respectively. It was
recommended to control H. armigera in early July, focusing on the second generation of larvae. Vera-
trine, matrine, soft soap, acetamiprid and imidacloprid could be used for the control of 4. gossypii with
a control effect from 76.93% to 91.25% on the 14th day after spraying; veratrine, matrine, mineral oil,
soft soap, pine oil, abamectin, abamectin-pyridaben, spirodiclofen, diatomite+silicone additives could
be used for the prevention of cotton spider mites with a control effect from 72.39% to 92.81% on the
10th day after spraying; soft soap, veratrine, azadirachtin, abamectin, thiamethoxam, diatomite+silicone
additives could be used for the prevention of B. fabaci with a control effect from 65.84% to 84.29% on
the 7th day after spraying, and pyrethrin, matrine, spinosyn, thiamethoxam and imidacloprid could be
used for the prevention of 7. tabaci with a control effect from 72.92% to 90.93% on the 14th day after
spraying. The results indicated that the technology of replacing traditional chemical agents with botani-
cal pesticides is applicable for the green control of cotton pests in the Hexi Corridor of China.

Key words: cotton areas in the Hexi Corridor; cotton pest; occurrence dynamics; botanical pesticides;

green control
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Fig. 1 The occurrence dynamics of Aphis gossypii populations in cotton fields of Dunhuang, Gansu Province during 2017—2019
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Fig. 2 The occurrence dynamics of cotton spider mites populations in cotton fields of Dunhuang, Gansu Province during 2017—2019
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Fig. 3 The occurrence dynamics of Bemisia tabaci populations in cotton fields of Dunhuang, Gansu Province during 2018—2019
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Fig. 4 The occurrence dynamics of Thrips tabaci populations in cotton fields of Dunhuang, Gansu Province during 2017—2019
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Fig. 5 The occurrence dynamics of Helicoverpa armigera larva populations in cotton fields of Dunhuang,
Gansu Province during 2017—2018

2017—2019 PR AL U L id UL T 5 A v
THL, T 10 AWEaiEk. M e 244 34
KA ], 2017 A1 2019 47 & A sh A AR —3L,
S3fE 7 A By (8 A R aIRN9 H Hha), 2017 4F
3 R A A R M R S R S A R 8
10 F116 3k, 2019 4E 3051 43 .26 163k (K 6) , ks
7 2018 47 5 f6 2 T 3 S0 B8 HUR R &% A e DA 1 32
2017 4F J¢ 2019 4F R, 34> my e 43 i B tE 6 T
1.7 AR RIATS A R A], A RS SR AR
AR 7. 25 F163% o 2019 4FAR 44 B L & A
B BT 2 A5 I S R BRSS A A A
He ik 43 3k o MRS SO T AR AL Hopl e Y R AR I
AU T A E A 3 s W S I AT, B4 5]

T7H A 8 A LaIF9 H FRIHATHIA .
2.2 HEZAFIFGRIREIFIELE R
2.2.1  RIF) 25 ) X AR 6 B Ak

25)5 1 d, AR 25 0.5% 22 1 B, SL X i 0o iy
B 35 H5e 155, A 51.29% , 1k 2% 2557 20% W HL bk WP ¥k
Z Bisi R 37.58%  FEYIIEAR 25 0.5% 5 S B AS Fl
9 5 25 59 49% R AS B 3L 4 ) R 36.74% Fi
32.92%; 255 3 d, 0.5% F 7 s SL 1 B 3 =, M
76.47% ,49% K ' AS 1 Bl 50t LA AT, 3K 48.99%
2555 d,49% 2 AS F10.5% 32 518 SL #Y B 450
23N 78.65% F161.66% , k2748 25 20% W Ht bk
WP il 10% Nt HL sk WP 1) Bl 2% 43 51 b 51.35% Al
50.72%; 25 J5 10 d, 49% %K B2 AS ) B 3 e i, N
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8%

84.83% , HICZ: 209% WE HL Ik WP HI 109% it Lk WP,
B3k 73.34% F172.29%, 0.5% 15 20 AS HI B RUAH
X AEUS | 3K 70.51%, 0.5% 2 7 1d SL N 5% [ AL 35 %
EC LRI H A BB 35, 4 61.69% F162.79% 5 2 J
14 d,20% I HUbk WP 1 10% I U WP B350
551 91.25% F188.03% , 49% 5 e: AS F10.5% ZE 1 i
SL B RAE -, 4351 R 87.38% F1183.02%,0.5% 75 %

Bl AS F1 5% i HUA R EC BIBHACH 76.93% F175.10%,
6% 11 JHE I ME A9 57 S50F XA, o 65.74% (% 1) .
LR RT R IR IR 2550 HAT 3k, A A i
B AL S IR 245577) 49% B8 AS AHY)
JRZ53 0.5% 22 15 B8 SL F1 0.5% 7 258 AS YEAT B
1, TEARISE R & A B Wil £ 274k 24 209% WE HLUK WP
1 109% M L pk WP R AR I e A5
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Fig. 6 The occurrence dynamics of Helicoverpa armigera adult populations in cotton fields of Dunhuang,
Gansu Province during 2017—2019

R 1 9FHAREIFEBIZGFXHAREF 6 H BB 3%

Table 1 Control effects of nine pesticides against Aphis gossypii in the field %
s 25 1d Z§j53d 2fE5d ZifE10d Zif514d
2551 Jiti 24
Pesticide Dosage 1st day .after 3rd day. after Sth day‘ after 10th da}f after 14th da}./ after
spraying spraying spraying spraying spraying

6% R 7L 1) 600 mL/hm>  18.69+1.20 d 35.13£7.07bc  31.77+3.81c¢  48.19+2.30de  65.74+1.80 ¢
6% rotenone ME
0.5% ZEFHH ARG 4 000 mL/hm®  51.29+2.81 a 76.47+2.18 a 61.66+3.84ab  61.69+5.62 bcd  83.0242.30 ab
0.5% veratrine SL
0.3% ERBRER FLih 800 mL/hm?  25.58+3.22cd  38.23+0.53bc  31.99+5.17¢  40.30£6.94 ¢ 47.92+4.18 d
0.3% azadirachtin EC
0.5% 1 ZH8 K 5 1 500 mL/hm*> 36.74+5.20 b 32.74+5.97bc  43.26+£5.21bc  70.51+£5.53 abc  76.93+3.51b
0.5% matrine AS
49% 3K EIKH 6000 mL/hm> 32.9242.91bc  48.99+3.97b  78.65t1.92a  84.83+2.36a 87.38+0.70 a
49% soft soap AS
5% B 45 R FLI 750 mL/hm®  25.69+0.20cd  33.6749.61 bc  46.13+11.88bc 62.79+3.86 bed  75.10+3.72 b
5% pyrethrins EC
20% WE HK TR 600 g/hm? 37.58+1.78 b 36.95+4.53bc  51.35£9.55bc  73.34+5.59ab  91.25+2.42a
20% acetamiprid WP
10% Nt ALk PERS 5] 600 g/hm? 24.84+6.68 cd  28.04+6.63 ¢ 50.72¢1.05bc  72.2943.35ab  88.03+3.04 a
10% imidacloprid WP
1.8% BT 4k b 22 Ll 600 mL/hm?>  16.8441.03d  27.75+2.61 ¢ 31.9243.71 ¢ 55.5245.35cd  60.60+2.41 ¢

1.8% abamectin EC

T B AR R . WP R NG FEE R824 LSD 46 1 7 P<0.05 7K F-25 5 i3 . Data in the table are mean+

SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.
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2.2.2 R 25 R X AR e 5 64 By Ak

25 1 d, fb2# A% 2 8% B 4t - ki R EC X i i
056 R B R R G, 35 56.91% , VRG24 W TR 25 7] 49%
B AS, BN 51.96% 5 25 3 d, AT )2 8% B 4k - Ik
U6 22 BC WY Bl 8t i, M 79.16% , WA 25 1.8%
By 4 TR 28 EC AR IR AR 245 0.5% ZE 7 B, SL 1Y Bl 34
AH RS, 43 300 h 71.25% F1 70.25% , #5400 15 4% 24
0.5% % 20k AS P I5 2555 k3 AT HLAE B RN
49% %K ¥, AS I B UL AT, 53301 66.58% . 66.40%
F165.91%;25)5 7 d, 1.8% P 4E T % EC B Rtk
H91.21% , 8% T4 - ki R BC FIAEBE -+ HLEE D)
FI B R L 53 9 86.64% F1182.13% ,0.5% L
fisk SL 1 49% $x ' AS 1Y Bi RCAH XF 84T, 43 i R
75.56% F175.25% , .27 4% 24 24% 20T SC )il
4 25 99% )ik EC AE W5 24 71 78% 44 i EC
0.5% w7 208 AS WIBH 804135 63.81% L I, I —

FE RS 2505 10 d, 1.8% Pl 2 B % BEC Ak ++F
BLAE BRI Bl 3R s , 43901 R 92.8 1% #1190.39% , 8%
B 24 - 154 155 R EC 1 99% 4 3t EC 114 Bl 50AH X6t 4%
W, 43590 85.00% F1181.21% ,49% %5 32 AS . 0.5% 32
P SL . 78% FATH EC . 0.5% 15 218, AS H1 24% 12
1 SC BB R H15 5] 72.39% LA |, HAT —5E S22k 1k 5
25 14 d, K> 2570 B R T B, v 1.8% Bl 2k v
Z EC . 8% Bl 4fi: - ki R EC FIRESE ++A HLEEIFI Y
B7 AT B 4, S A 83.96% LA L, 249% 12 i Tig SC .
0.5% 75 208 AS . 49% K 2 AS F1 0.5% F2 1 i SL 1)
Bis7E 70.41% LA 1 (F62) . L% 0%, A
R o 5 A0 S (5 R A 0 D8 A 24 0.5% ZE 7 i SL . 0.5%
T AS . 78% FATH EC W 24577 49% X 2 AS |
99% 1 Pyit EC k5 1= +A MLAE B, BAASEER fii
FAWIRA 245 1.8% BT 4t 1 252 EC Ak 2% A< 24 8% o]
2 - mikigh 2 EC F1 24% 1215 SC.,

R 2 11 FhR[E)ZEBYZG X AR - Y B 18] B 3

Table 2 Control effects of 11 pesticides against cotton spider mites in the field %
5 Mz 25 1d 2f53d 2f57d ZifE10d 514 d
Pesticide Dosage Ist day. after 3rd day. after  7th day.after 10th da}{ after  14th da}‘/ after
spraying spraying spraying spraying spraying
6% £ B L 741 400 mL/hm®>  40.28+8.59 abed 42.51+4.52 cd  44.60+8.08 de  35.99+1.12¢ 41.61+4.29d
6% rotenone ME
0.5% F 7 g AT 5 77 1500 mL/hm*> 44.91+4.07 abc  70.25+5.87 ab  75.56+6.43 abc 77.45+4.60 ab 70.41+8.13 be
0.5% veratrine SL
0.5% 52K 5 1500 mL/hm® 31.33+7.82cd  66.58+8.21 ab 63.81+8.88cd 74.51£5.71b 78.48+5.51 abc
0.5% matrine AS
249 VBT 150 mL/hm®>  23.08+5.69 d 58.43+4.77bc  67.23£7.10bc  72.39+3.46b  79.22+5.68 abc
249 spirodiclofen SC
99% i FL i 3000 mL/hm® 26.84+1.48d  52.59+4.48 bed 65.41+4.81 ¢ 81.2146.73 ab 62.68+8.25¢
99% mineral oil EC
8% BT 24k - kg 52 7L i1l 300 mL/hm®  56.91+6.17 a 79.16+4.66a  86.64+4.61 ab  85.00+5.76 ab 86.00:4.26 ab
8% abamectin-pyridaben EC
1.8% B4k & 22 2Ll 600 mL/hm®  22.55+3.68d  71.254525ab 91.21+2.31a  92.81+1.51a 93.62+2.13a
1.8% abamectin EC
49% FR R IKF 6000 mL/hm® 51.96£3.94ab  65.91+7.17 ab 75.25+7.67 abc 78.92+2.55 ab 76.23+7.96 abc
49% soft soap AS
78% FixithFLh 600 mL/hm®  36.57+6.67 bcd  59.78+7.57bc 64.34£9.22cd  77.39+7.91 ab 60.53+2.34 ¢
78% pine oil EC
20% WE H KT IR ) 600 g/hm? 4521+4.10 abc  39.79+3.95d 37.49+4.86¢  45.60+534c 23.18+6.52 ¢
20% acetamiprid WP
fik i A ML B 12 000 g/hm>+ 47.51£2.44 abc  66.40+4.55ab  82.13+1.51 abc 90.39£0.85a  83.96+3.07 ab

Diatomite+silicone additives 200 mL/hm?

F P BHE B bR R . RIS RING TR R4 LSD IR 6 7E P<0.05 7K 2253 % . Data in the table are mean+

SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.

2.2.3 R 2 A aE s 2 e B R

2551 d, YRR 2 0.5% 22218 SLFE 5
2 7 Rk AT AL Bl 0 B AR e s L 49l ok 43.22%
M41.19%, BA — @& #8255 3 d,0.5% 227 i

SL A Y 2577 49% 51 5 AS BB RLEEGT, 53500 R
62.17% 1 58.12%, #if: i = +45 HLAE Bl 351 19 B 2500
54.80%; 25 5 d, fb2# AR 25 30% WE HUGE SC L 49% #X
T AS FIRESE A+ HLAE B R B AT, 430
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LI 7/ VT S 4

8%

72.88% .70.60% F169.30% , 0.5% %2 1§ SL . ki 4 I
425 0.3% ENBR R EC A YR A 245 1.8% P 4E T 2
EC (1) B 3 4 7E 60.02% LA L5 255 7 d, 1.8% Bl 4k 1
ZF EC.49% %1 AS . 30% WE % SC Alf i -+ HL

ik B 3 69 7 8% 3 1) 84.29% . 81.95% . 80.79% Fil
78.24% , Bl SR, HL W) IR AR 25 0.5% 2 75 Bid SL AN
0.3% EIRZ EC YB3 310 65.84% F1170.58% , FL

A —E BRI (£ 3) . B2 MPEZ2570.5%
i SL.0.3% ENIRZE EC FE Wi 24571 49% % g
AS B EE A+ ALRE B R BT RS, FRRicrE
gty R AT AR R B B IR  AEIR 2 1.8%
B 4 B 25 EC FAL22 4K 2 30% g Hie SC ¥ B A
FE AR, BEAA R A FE A B 3G , AT A A
YR 2455700 BSOS I A5 245511

R3 SFNAREIZEBIZG xR MY R B9 H BB

Table 3 Control effects of eight pesticides against Bemisia tabaci in the field %
255 iz e 25 1d 25 3d 25 s5d 2J57d
Pesticide Dosage Ist day .after 3rd day. after Sth day. after 7th day.after
spraying spraying spraying spraying

6% 8 R L 771) 600 mL/hm? 24.76+3.82 ¢ 35.51+4.50 d 43.30£5.29 b 53.90+4.82 ¢
6% rotenone ME
0.5% 2T AT 8T 1 500 mL/hm? 43224322 a 62.17+5.87 a 60.48+1.36 ab 65.84+3.63 be
0.5% veratrine SL
0.3% ENAE FLI 800 mL/hm? 27.46+1.25 be 38.60+0.60 d 60.92+7.21 ab 70.58+0.69 ab
0.3% azadirachtin EC
99% 4 4 FL it 6 000 mL/hm’ 23.95+1.91 ¢ 40.54+4.02 cd 4921+3.16 b 53.43+4.16 ¢
99% mineral oil EC
49% 4K 27K 12000 mL/hm>  34.87+5.81 abc 58.12+5.78 ab 70.60£5.75 a 81.95+1.73 a
49% soft soap AS
309% 15 H W B 7 600 mL/hm? 24.60+4.98 ¢ 48.52+4.63 abcd  72.88+7.08 a 80.79+6.25 ab
30% Thiamethoxam SC
1.8% BT 4k B R L 600 mL/hm? 23.9948.23 ¢ 44.66+4.85 bed 60.02+4.14 ab 84.29+4.29 a
1.8% abamectin EC
Tk AT LR B3 12000 g/hm™+  41.19+5.11 ab 54.80+5.52 abc 69.30+7.55 a 78.24+8.72 ab
Diatomite+silicone additives 200 mL/hm?

F PRGN B bR ER . RS RNG TR R4 LSD EE R 6 7E P<0.05 7K 2253 8 % . Data in the table are mean+

SE. Diftferent lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.

2.2.4 )25 R x4 &) Iy 64 By 2

)5 1 d, AR 24 5% 42 785 2% SC XA
(IR =, R 42.51%, 38 = T HAWZ ] 25)5 3 d,
5% % 385 % SC M P&l & , } 51.01% , fh2¥Ae 2l
10% Nk HLmk WP 4 B 30h 48.47%; 25 )5 5 d, K IR
£ 25 1.5% i 35 % EW AL 244K 25 309% WE HL %z SC
B GRGE T, 435 5] 67.529% F164.29% , 5% %
AT SC 1 10% N HBk WP (1) 55 504 7E 56.16% LA
L B RE 5 25 )5 10 d, 309% WE H118E SC T 1.5% 4
W3 EW B8 =, 5390 74.47% F1173.03%,
5% % 785 2 SC 1 10% g, HL bk WP 4 55 %% 23 531
62.82% F161.90%; 24 )5 14 d, 1.5% [%: 4135 % EW FlI
30% WE HUIZE SC 1Y B 88 43 51 24 90.93% F11 88.73%,
10% N AL 06k WP FIAE YR AR 245 0.5% 75 S0 AS 1 B
B3 H 84.96% F181.24% , 5% % 575 2% SC IR
K 72.92%, WLk, 0.3% 7 2 08 AS FAE Y I A% 24
0.3% EN B2 BC XA i) Zh g — a2 YRR L Bk
¥13K67.35% LA L (FR4) . B2, 25 JE S SO AR

HRR 8] ) A e HERA R AR 24700 1.5% PR UAG &R
EW F10.5% 7 S 08 ASVE R B 255 . YR 2
5% % 3B 7 SC ML= 255 30% WE HU%E SC & 10%
L R BRR WP FEAT A 05 24 701 B AN (o

3 iTig

A 53 38 3o O BORRE T A A R AR S AR A R A R
L, 2017—2019 407 PG 5 AT DR AF e A R AC
FEALL, F 5 AL, 349 2 AR , 43 A
6 A aufn 7 A v ], 55kHEn s (2002) T 1994 4F
T HUE T XA 0 & A BhZS ORI 9T 45 R — 20, Ui IH T
A OfC O T AR IX AR I & AR I TR) R A B AR Ak,
2017 AR R R S i 5 T 20 18 4F T 20194F,
Al AR ETA 2 5, — 2 2018 4E 1 i & AR I N IR
FERAR, 0 R T R DN, R g
JE2018 4F 6 J i) SO T H I LR T, R T
1 25.8 mm, M BOE T AR TR AR R K 5T
39 mm, fIGIR FIRA AR IEAH TR A K AT,
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SRR B IREIR | R RIS Rh AR, DRI i A
HOURFEHE D, 2019 4F RR kAR B RN, 1RIES
(2004) %2 BRAE i s 90 22 BL 57 b A i e e 366 PRI e
i GK-19 .SGK-321 LA K HAE ARG 3 5 Fl 41328 321
5B H 45 k3 R AR 23 576.67
22 058.34.5 325.70 F1126 133.30 3k ; VLI %5 (2017)
fF 5% & B 2016 4F 37 55 2 7K 8 T A bR i A
13 058 3k , FRLAR 1 WA B A e 18 283 Sk o AHFSE IR A4
SRR, AR M U s o 8 713 3k T 1995 4
A A A R KA PR 3 I AU a9 398 Sk (KR A
2002) , A IR F PR 3 1 AU 15 000~20 000 =k 19 B
IBTEFR (P44, 2016) , BEHHYAT PG JRRA DX I 4R R A

W R A . PRI, SRS T AR TR R Ak 2k 245 B
I6 B RS A R, R [ SRk [R] B
YR 9 FE AR AR BB AR, DUAE RS A 2R 4%
AT 42 T E 22 B P 3 ARV K LA (SR 9 5,
2007) o AHFFE 255 e IR 45 SR R, 0.5% F
Bl SL 3K, 49% s AS FRRL R, SETA
PTG R BEA — 3 (VT4 , 20145 70075 == 55,2015
TKRESE,2020) o [RIIL, IR BT 1A R T BT 46
TR P B A A () S0 AR 4k AR F 7 2 1L B T
], 2535 B BV HE bn B SEmE AT PR A 25 HEA T
B RN ) I8 ST BV 3 P i R B2 19 fh 2 A 2 i
TFBIG , e R BELR S K, i R TR

R4 9TARREIKBZFIXTIRET S 89 H BB

Table 4 Control efficacy of nine pesticides against Thrips tabaci in the field %
255 Wiz B 25 1d 2J53d 2J55d ZijE10d 25 14d
e g Ist day after 3rd day after ~ Sthday after ~ 10th day after 14th day after
Pesticide Dosage . . . . .
spraying spraying spraying spraying spraying
309% WE HL I B 77 5] 300 mL/hm®  20.58+5.90d  38.16+1.01 abc 64.29+320a 74.47+3.36a 88.73+3.65 a
30% thiamethoxam SC
0.3% 17 ZHlK 5 1500 mL/hm? 23.20+1.56 cd  24.85+6.74 cd  27.44+034f 51.96+3.84 ¢ 67.52+3.10 cd
0.3% matrine AS
7.5% 0 JE i L i 6 000 mL/hm> 24.55+1.89 bed 29.84+6.25bed 40.31+2.08d  45.96+3.32 ¢ 54.8243.35 ¢
7.5% rotenone EC
0.3% EVRZE FLi 800 mL/hm>  33.68£4.98 abc 42.25+1.03ab  48.77£0.50 ¢ 52.65+2.55 ¢ 67.35+4.73 cd
0.3% azadirachtin EC
0.5% 1 Z K 5 800 mL/hm?  20.88+0.88d  23.72+6.80d  33.64+2.81e 47.56+3.33 ¢ 81.24+0.59 ab
0.5% matrine AS
5% Z A RETEH 300 mL/hm?  42.5142.03a  51.0122.38a  56.74£1.14b  62.82+1.10b 72.9247.21 be
5% spinosyn SC
20% WE R KA IEER R 300 g/hm? 33.59+549 abc 47.97+337a  51.29+2.56bc 46.28+2.62 ¢ 58.77+3.41 de

20% acetamiprid WP

1.5% W42 KAFK 6000 mL/hm?  35.63+2.55ab  45.2142.95a  67.524091a  73.03£2.52a 90.93+2.44 a
1.5% pyrethrin EW
10% ML R AT IR 600 g/hm? 39.7442.40a  48.47+473a  56.16+2.63b  61.90+3.08 b 84.96+3.13 ab

10% imidacloprid WP

FEE R R . [RIBREING PR IR 28 LSD A 30 7E P<0.05 /K F-22 5+ [ 3% . Data in the table are mean=

SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.

AHFFE A K IR, 2017—2019 4F S0 A - i
24K T AT, 2018 A A - i K g i
2L 2017 4E 1 2019 4R4I%, J PRI AT E 2 2018 4F il Ji
A, FLREW K, AN TR R kAo hoh
AEFEAR K AR AN 24 2 S 200 H (R R i oK e A
(F227,2019) o PLIAMT - S 0745 (2019) 58 A 3R,
B 5 3 b, DX AR 96 55 1 Okt RAE 7 H 29 H LR
QIREWEHBIEY A 2 B, ARG S RATAE2E T,
AT REE R P SR A AN o AREAAIF TR 45 5 K
A 7% T (2010) Hi 38 , IO T AR DA 6 A A2 By
TR AE 2 A m R I AT, B 200 6 A T A

7 H vk A IR AR 25 04T B i, A0l K kA AR
7, W45 A AU TR B A 2 S EA Tl . AR
TF5 245 390 5 151X 0 4 SR 2R I, T2 245 741) 8% BT 4 - 16k
i R BC FNA: W54 25 1.8% B 4 1 25 BC XA -l
RIS, X 5 B AR R v JUA - RAE/R A (2014) By
VA A el A H T 0 Tetranychus turkestani W45
WHIEL; 1M 0.5% 77 208 AS 52% % 445 (2020) X —
BRI %) FE () 285000 52 25 SR B AR — 30, PRl R iU,
KA T A TT G A8 H A5 W, 7 7 B A R R 3k
3%~5% It , WSt AT ) U5 A% 24 0.5% 22 3% SL . 0.5%
TS AS \49% R AS . 78% FATH EC .99% 1 Wi
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EC otk i £+ HLRE B HEA T 55 R D6, J5 10 16
PRIFCIR 159%~20% Bt (P34, 2016) , AL 22 AR 2
8% B 4k - ik i 3% EC 1 24% W2 i Fig SC 554 Hy I A
24 1.8% P4 TR 2 EC AT B G o [RIEAR ik 3=
SR H BB A B A A P b A N AR R R K
i V7 84 FH 0 2% R R -, o/ i A 7 R 1T 64K
(P %:5%,2010) o BEAM, 767 H bR A, A i A
W TR ) W, A A PR DR I P, BRI S BT IR
7 ARG oA 2

AT AT e IR T KRRy B R R B A S 5
HEnE RS ka7 B BRI TER B, B
1A KA R ], 5 X4 (2015) FE LTI AR IX . T
PEAF (2018) FEME S 2 A X I BF ST 45 2R AR DL . A
£5(2007 ) 14 2 B0 0KE T Al EE R Ry s A s A
1A St i U] (R A AR T 9 45 S 3 Ak 2 A sk ]
30 d et . ARWFIE IR A K W 2018 4F SOk T A H
R B 2% 2 2 DR R RS T BT 40308 2 8 S A3 e 1
A AT R B AL R, S0 % TR AL AL B AR HE R N
51T 2019 AR T IR 2 AR A LAY A B S G
i FEAR R B B 805 6 . 53 8h , SO0 T Ay s
A1) B I Rl A M, PR I AL & R AR
AOBTA TAE T2, b i A R R
BN A BUAR RS LV EY) |, R ATOR AR AR B A
R T A B (AR ,2007) o MR AR B % A 3)
A, EICBUETE A BTG S I 8 A LAl 7R
WA B SO SR S Y B B IR O VA A T
RN, K 3 1.9 3k 75 B /em? Y BT 14 48 b (2
55,2019) S8 SR THI SRR 25 E AT BTG L
W35 AR F 5 Ui 355 4 42 19 A P U AR 245 0.5% B2 7 i
SL.0.3% EIfR K EC F149% 32 AS JEATBI G , Bk
B FH A 274 25 1.8% B4k 6 2 EC 12 30% WE it
W SC BIREA 2D il A FAR Ry EURPRESE 1 . [RIR, TR
— i DX [T it 245 , 45 AR O T AL G Bt 25
WA M XN G Bl e i (T oohkas, 2017 Yo
Iilr,2019)

2017—2019 4F UK T AR S 55 Fhofie e 2E Bl 25 0
AL, N S A NAFFR B, 9 AR RIE T 7 A
FAESH FAA AR R . T AR D
FHE R TG, T LA i) I e A B P e AR
AEACH AR e FORP R TR D . R, 3R
i8] b e A B A iU S e FEAE w30, B0 7 A B, 24
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