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WE:. [B0) AR 8 AR LR SGHEKEMA E A4 3 ERRZR Bradysia odoriphaga p, & 3%
RAEZFGEM, [ 7 E) A ESGREEAR T BE AR & 22 et | o8 5 5 & 4 B F A
EFRBPESR E TR0, H LB TRAAE ST L83 Z 0B ELT BRI
H#47 T RBRIE, [4 %‘%liu&%%%& EX- &5 \#J’T%&}] 4 E]%X‘]‘éi%iﬁﬂil F) ARG
ey KN HEFVIG A A A F > B > AR E > LN, B E oL E K S Eri,
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Optimization of fumigation conditions of dichlorvos smoke agent in

controlling Bradysia odoriphaga ( Diptera. Sciaridae)

XU Lei, ZHAO Tong-Hua, LIU Pei-Bin, XU Guo-Qing” , WANG Zhe, ZHONG Tao (Institute of Plant
Protection, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract: [ Aim] This study aims to explore the conditions for improving the fumigation effect and
efficiency of dichlorvos smoke agent in controlling Bradysia odoriphaga adults. [ Methods] Four factors
including temperature, relative humidity, period and dosage were optimized by the orthogonal
experiment, and the fitted model was established by multiple regression analysis and verified by a set of
experiments. [ Results] The main effect analysis of the orthogonal experiment results showed that the
influence order on the efficacy of dichlorvos smoke agent was dosage > temperature > relative humidity >
period. Determined by analysis of variance and multiple comparison, the optimal conditions for
fumigation were the temperature of 32°C , relative humidity of 70% , dosage of 0. 0878 g a.i./m’ and
period of 2 h. Regression analysis showed that there were interactions between temperature and relative
humidity, temperature and dosage, and relative humidity and dosage, with the interaction effect indices
of 3, —4.4 and -3.25, respectively. At the same time, the regression equation of the mortality of test
insects and the related factors was established. The mortality under the optimized fumigation conditions

was 96. 59% . Moreover, the Pearson’ s correlation coefficient between the measured value and the
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predictive value was 0.9749, showing that the regression model was verified to be accurate and effective

by the experiments. [ Conclusion] The control efficacy of dichlorvos smoke agent in controlling B.

odoriphaga adults can be promoted by optimizing fumigation conditions, and the regression model

obtained in this study can be used to predict the mortality of B. odoriphaga adults.

Key words: Bradysia odoriphaga; dichlorvos smoke agent; orthogonal experiment; variance analysis;

multiple regression analysis

JESRIRHR # 8L Bradysia odoriphaga J& X H iR
FHWORL ( Sciaridae ) , J& 3 [ 07 5 (i s dE 3¢ L R
o JB Z0FH R 280 P E Sk i o DL B SRS T
v (BEIIAE, 2005) o High Bufa Rl , 32 2R
T AESE A AL 2SR 2E | T AR R K PE T, E Y
M 1 S5 PR o o A o s AR T S LASE BE A B
TP ICRE 3 (1R7 55, 2016) , —H IR AR
B R E AL BT E R R E L H Al TN,
BRIy AR AR TS AR RO, B A
b R A HLBE 2 Ak 2 24 50 W 0 s AR, sy
KA “3R” [ HUE (resistance) (5% B (residue ) FI S5
P (resurgence) ] [l ™ 8 (5KIE R 55, 2008) o PR
b AR BB K I RO AR B AL B4, BT A 008
DGR R — A4l HUR S R, AT K
Gz S A R B i Fe 7, xoF i 1] Ak 52 08 HR 2 A 4 4R
NEAHREEL,
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JE SRR R 25 P R PR v (s T T HL 25 /0 48y
fE(HH A, 2004) 60 HURA B 7 #9607 B 3
IR, [RIIRERE N BB 2642 o AR IS
H A ZE PR 1L = A28 H L (Zettler
and Arthur, 2000; Lee et al., 2003) , HHEL M FLF
B b5 SR AE T IEFE T AE 1986 4RI i T 26 4 PEREI IR, ,
TN AR T 22 % SRR, 2 2580 g 4 R R
WS B R EF Aphis gossypii B i B4R AT 1% 95% L)
FL R T BRI CREBESE, 1990) o ASER
L TR 1995 47 B B AT BC H A RO 03 S TR Y
68% K &\ 7 FL B W M T E 2 PG i % B ok &l
Trialeurodes vaporariorum ( Fh7KEY 5, 1995) , I Huis
S RBOR BT AIEFRIRN AL, s e 2
Wt A 7 G 2 T 5 17 1 AR R0 A B R B 1 i
S BUH I Z I RGeS, A 45 ) FH ECRCE AR
T - TRARA MR S PR ) A 0 i 2 T A
gossypii AT BB 2R 2505, % i 1 ) B VAR ROR I
U ) ARG R A58 2o F A IR B T e U Ak B
JESAF RS TR L2 A, A0 B BT 9 24 590 % 7
Tt O HTRGECR FLIME 25 B VA FEAIR T 43. 5% (L35

£, 2006) 5 F 1] 20% S5 P A 5 %k il 2 2 AR AT
AN AL P S % LR K B\ Bemisia tabaci Bt 3 iR
B, (H 24 0] 5 R0 e L ) 3 K o )
Encarsia formosa 2345 1K (3, 2014) , hEYIH
R IS 7 T, T 2 - AR A 7 X 3 2 0 Ay L
B. tabaci #1571 G HESE , 8 i iR AR5 o0 B TR
JIE AR BE R & 3 IR S /KPP XFE T 3R A0,
S5 R L AL IR 7 R AAL G A USRI B TR K4 T
(5K EF4E, 2007) ;5% FH vy B bl 2R It 2l Sl LU e i)
EUY R 790 R e ) 25 T 1) B 6. 2% 7 B Tk 2R 0 R
5h L, R/ NSE M Plutella xylostella $E4TEEZEP 5, 2 N
B ) 7 1 FH (8] 245 24006 X 2R B R A R PR SCR
(BE9mSE, 2011) , dESEE 20y HANLE SR M
Z— (BN, 2013) , SRR s DA 23R B |
PRAUEE 5 &2 B TEAR ™ b 52 5 vh R A5 D e Ve AR
R R AL AR SRy — b n] A 250 il 28 i > A 7 R
o U Bl K 24700 5k B T G A il B BOR SR, 36 R
TR T B i6 AR S IR B B A 4R 18

A AT B E 7 A0 5 8 TR AR 00 o0 S PN A
7R %8 Al S 18 1R ) 5 N B 0 I M il s 24 R0
B, W0 AE T TORICRE A ) T 2 N By 3 A SR IR B
22 4 AT Y BB 250 (1 R B ) o AN Je 2t
G, AAE R E S IR B, Ak 1 3 B A X
MR AL S [ R R R i 4 IR S KO IR R
TS B R AN [R] KT 8] B 28 S B 2, Tk T
15 % ORI A9 22 2 By 16 A S 1R MR B0 R 0 de A0
FRAFHA Ty 58 R E SIS0 25 R kA7 153 3 A O ik
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BRI IR 30 ARLL A A R R .
1.2 #iXiAFIREENSE

HEIXZ ) 15% BEECRAEFR, 1 B & H R 2
(S AR/

RGN TAMEE N IR R R i A
FRA A B RS2 QHS(C) 20/7 1y 5 A AT 4
TR R SR M IR Y 4 ~40C (RE N
+0.5°C) XTI EE I T 5 [ 40% ~90% (152 °H
+0.5% ), JEIEHEEE 1 500 ~3 000 Lx; {28 % Bic
EBEIG/N 5 5% E (K X 58 x 15 =70 em x 120 cm
x70 cm)

1.3 BHEEFEZEGIEFIRRE LI ZKE

IEAZ RIS ATREE (A) AIXTIRE (B) A BRI [A]
(C)FRFFI 2= (D) R R, BRERES 4
K IEABER A Las (5°) 1RSSR AT 4 51, 26 7]
PEAT R BE R du s N SR gEAT 25 WIE AR, AR
3RELE (AR EZEY) , BIRELAEIEI /NI FN
17 ME 2 MEZARHE GB/T 13917. 3-2009 “ 4
0 T AR HOR 3 N2 ROR R ST 25 3
a3 TR B e B 5 AT < s LA B A Al SR
BRI R L 50 3k, H e BRI T 7 A v, B P
P FEFE 5 AR DT R b O A B ) FE 8 E 4
i BRI, G PAIAR ], B T, RS,
Wk o 45 B IO A% 2T T R IR B T, 7R IR
25 +1°C AR 70% SGJEIA 141 10D 1564040 F
PRI AR UEIR TR, 24 h G R A ICSRAE T U, BET- %
= FET HUB/ st BB x 100% . BRI 25,
THURE /N AR E , AR T
1.4 EXREEERKENHE

IEAS IR A PR R KB I 1 s, IR 1)
5 IR T E R 15, 20, 25, 28 1 32°C ; AR
MR 5 A KK Bl el 50% , 60% , 70% ,
80% F1 90% ; A PRI [H] 1) 5 AN AKF-43 il 4 0.5,
1.0,2.0, 3.0 f14.0 h; ZHATHIC &0 E
YRORIEEE R, 15 % BRI B 1A 2k 3238 R 38 i
J P HEAE B 4 500 ¢/hm® GRS 1 m) 47
SR A BORy ZS A] FRh 0.0675 g a. i /m’,
L 0.0675 g a.i./m* {7 i ] KO, HAyk
SE4Y 3 A 0. 0675 () + 15% F1 + 30% [ A2 14, R
0.0473, 0.0574, 0.0776 f10.0878 g a.i./m’,

1.5 EXRIELE R EAEE MIEIERE

Vol oAl | ST A5 A e SO E ST E ||

Y R 7] B 7% S O A T B8 i mT S e, A mT A

20

B RETR IR A N FEAT — 40 O (A D7k 1. 3

) Gt AR B ELG SE T AR A IR 56 52 A
ToARAFR] AN DR 22, I HEAT B A AT, TR
Pearson {H .

FHXT IR 25 = 4 X1 22/ SEE

F1 EXRBEHZWERREAKE
Table 1 Experimental factors and their levels for

the orthogonal experiment

‘ AT (% ) \ FRI Bt
EE(C) ST gt () o
IK- Relative (ga.i./m’)
Temperature Period
Level humidity . Dosage
(A) (C)
(B) (D)
1 15 50 0.5 0.0473
2 20 60 1.0 0.0574
3 25 70 2.0 0.0675
4 28 80 3.0 0.0776
5 32 90 4.0 0.0878

1.6 HIFERESSHF

A ) RN AEEL = A Lb TR K I R AR Y 2
{5 — A b FARAKT I RS 5 A P48 AB 58 A8 4
= (BT /K A B EROV RS - B 4L TIK
IKFIF A B FERONAEE) /20 BN FRECH 0 I 3
TCRLRL , B AEELK T O BhF AL [ 500 , 5500 46 4
/NT O BB a1 R0 ( IR RE, 2011)

N JH IBM SPSS Statistics 23 geit544: , B L6
T2 aresin (y/300) "7 K2 1F 5% 5% 4% 5, R
Duncan [GHT SN 22 2 04T B R T 2 0 i fll 2
F (TR 45, 2015) ; W 1] Minitab 17 BfF 47
ROV AN B2 BAE TR 2] S Z2 oe [l H 23

2 #R

2.1 HHEBHEFHEEFRREDHHEHNIER
RNy

2.1.1 EACRIREE R IEsCima R (K 2),
TR RE REDGT T B2 Ak LS ] AR 750 751 0ol S 8 IR
ISR RAE T 3R A 45 AN [ A B A 5 v, PR) ok 3 2ot )
TSP O R 2R 8 KT X S AR ) B 2 S S AR
AT S5 4 BIZR S HITE 2(20°C) , 3(70% ),
4(3.0h), 5(0.0878 g a.i./m’) KA 4T
(558 8) 53 py i AL T- R i KK 95.01% ,
H 5 HAb A b B 25 5 1 3 (P <0.05)
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K2 152FHBWABGEERRREWA AR L, (5°) EXRIIGIT 5
Table 2 L, (5°) Orthogonal design and the results of 15% dichlorvos smoke agent in
controlling Bradysia odoriphaga adults
2 [ & Related factors
Et s R (C) HDRRIE (% ) ARERRTE (h) AR (g ai/m) LIETH (% )
Number Temperature Relative humidity Period Dosage Mortality
(A) (B) (C) (D)
1 1 (15) 1 (50) 1 (0.5) 1 (0.0473) 75.63 £5.46 e
2 1 2 (60) 2 (1.0) 2 (0.0574) 78.93 +6.21 d
3 1 3 (70) 3(2.0) 3 (0.0675) 84.96 £8.22 be
4 1 4 (80) 4 (3.0) 4 (0.0776) 82.57 +6.01 ¢
5 1 5(90) 5 (4.0) 5 (0.0878) 86.19 £4.58 be
6 2 (20) 1 2 3 82.15+4.92 ¢
7 2 2 3 4 87.42 £7.17 be
8 2 3 4 5 95.01 £9.23 a
9 2 4 5 1 82.62+£5.30 ¢
10 2 5 1 2 81.09 £4.88 ¢
11 3 (25) 1 3 5 90.26 +6.48 b
12 3 2 4 1 82.25+£3.97 ¢
13 3 3 5 2 87.68 £5.16 be
14 3 4 1 3 85.17 £3.29 be
15 3 5 2 4 87.33 £4.77 be
16 4 (28) 1 4 2 83.69 £2.94 ¢
17 4 2 5 3 85.31 £5.08 be
18 4 3 1 4 89.11 £8.61 be
19 4 4 2 5 91.26 +9.46 b
20 4 5 3 1 86.45 £5.49 be
21 5(32) 1 5 4 86.68 +7.66 he
22 5 2 1 5 90.38 +7.48 b
23 5 3 2 1 86.88 +£6.45 bhe
24 5 4 3 2 88.62 £6.92 bhe
25 5 5 4 3 87.52 £5.44 bhe

e Los (5°) IS FZEHE 25 M ALFRAL 4 HEATIRER 5

AR/NGFEZRIR P <0.05 K255

BAEHEE 3 W, BAEEE 3 W, RSG5 H = b ; B G hn e
2% (Duncan [KZEK I ) . The orthogonal experiment was designed for 5 (factor) x25 (number). Every

number was replicated three times and every replicate was measured three times. Data of the last column in the table are mean + SE, and followed by

different lowercase letters indicate significant difference at P <0.05 by Duncan’ s multiple tests.

2.1.2 ESSARRECR A ERHO T R A IR A
IRV PR 7 PR I, A9 3 AR P (P 1), A
AT A R X i 7 72 R S50 /D, JHG T A 2
ORI o SHTEACERE (5« BT ZE T A
AAAE TIN5 HPTRA K- (5 0 BAFAT) L 1%
A7 8 RO B i (45 A7 7K1 1 W iz 42
{EL) Z [ B A 10 22 S K, I SRR, 3%
PR OO, e 2 s ol A R A
X B A SRS ] A 0 50 4 DR AR 22 i) A
6.49, 4.24,3.44 FN17.91 , 78 RO FE H AR 22 i X

N LR ARG R T LAY Z IR S, Hy AT
25 R0 SRR IR RUAET 5 0 K/ N HES
JIFURE A MR AR 6 > JRLBE > AHXRREE > Ab BRI TE] JH:
b, Bl RS MR R 2 D ZOKFE R R,
IS IR T R IR 5 7J<$1£§'Jﬂi
R AR A AL B 8] 2 (R AE I 3 ANk 5
PR B IEAR G, R AE TR B 1SR 3 JK-F ik B i

KI5 4 FNEE 5 ACE Al AL T 3R AR 2241, 47
SRR T 1,
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1RJE Temperature (°C) (A) FAXTI)Z Relative humidity (%) (B)

92

89t

361 e /\;\.

T 83t

2 80 1 1 1 1 1 1 L 1 L 1
g 15 20 25 28 32 50 60 70 80 90
=

m g REFRT[E] Period (h) (C) TIFIAE Dosage (g a.i./m’) (D)

1 89

=

=86k .

83 | ./’/ - .//

80

0.5 1.0 2.0 3.0 4.0 0.0473 0.0574 0.0675 0.0776 0.0878
M R ZE K EE Levels of related factors

SR S ST A me ST B eV OAK|
Fig. 1 Main effects plot of the mortality of Bradysia odoriphaga adults

2.1.3 ECRACRN T 0N O TREEE RN, BAREGAE X 4PRE] 4 A PERR
SZRRCRM A R R FE RN AT R E R A B & ECR IRV B T AR A 1 I 25 52 i, AR 30 2%
SO X IE SRR S5 R AT T 250 (2 3) , al L, DR F(ERVIN, SR DA JA 500 550 8 > 3L E > A
BRI FAGSRT U, WM R B I i RO RHREE > AR PEmFE], 451815 800 0 A R o 4
B P AEHY/NT 0.01, iR R SCHR MR R 22 —2

£33 EXHBERFENN
Table 3 Analysis of the data from the orthogonal experiment with ANOVA

FASE S BT M ¥y At (df) F {8 P {H

Related factors Sum of squares Mean square Degrees of freedom F-value P-value
BEIERE IS Corrected model 406.244 25.390 16 28.150 0.000
FRHE Intercept 184 068. 457 184 068.457 1 204 072.908 ** 0. 000
Y Temperature (A) 122.542 30. 636 4 33.965 ** 0. 000
AAXTIEEE Relative humidity (B) 70.074 17.519 4 19.422 % 0. 000
Sb A ] Period (C) 28.872 7.218 4 8.002 ** 0.007
HA77 2 Dosage (D) 184.756 46.189 4 51.209 0. 000

12 Error 7.216 0.902 8 - -

S5 B Total 184 481.917 - 25 - -

K E #4728 5 Corrected total 419.872 - 24 - -

25 M B 3 Extremely significant difference (P <0.01).

2.1.4 ERHARZIRWANRZEIIE: 29707 ACPFEMZES BEME SPREV(R4) BENT
ZE03 T, 4 AR ZE A TR AR AR T 35 5(32°C) 5255 4(28°C) JKFAH EEXTAE T FR M 22
BFH(P<0.01) 04 T 0 & S LR PR 25 P RANEZE (P >0.05) , 555 3(25°C) /KA1 22 5
LN T T RN R ZH IR S E AR 23(0.01 <P <0.05), 5% 1(15%C) %5 2(20°C)
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IR 2E b 2% (P < 0.01) , R e At 2 4%
0 32°C, Hk J 28°C5 A X i A 7R 5
3(70% ) IKF-XIFET- AR MR 2 w5 T HAb 45 7K -F
(P <0.01) , b LA M E 250 70% ; AL PR
B RFAES 3(2.0 h) 525 4(3.0 h) KA HL X5
TR EF AL E (P >0.05), 55 5(4.0 h) K

SEAE 25 B (0.01 <P <0.05), 5% 1(0.5 h)
FI5 2(1.0 h) 7K TPAH Ho 22 Sl 3% (P <0.01) , [
B AL BRI IA] 2 2. 0 b, Yk S 3.0 b FRl DR 71
5 5(0.0878 g a. i./m") KV XF FE T 35 00 4K 5 2%
2 T HABA K (P <0.01) , Pt Je A 70 4 4514y
0.0878 g a.i./m’,

F4 EXHBBRESEIRRGITE

Table 4 Multiple comparisons and statistics of four factors in the orthogonal experiment

i RFE T Mortality (% )

e 4 A —
MZAA SR 0 = )
Related factors Treatments Sample space RRSICERANiAS 95% FLAF X 14
Mean + SE 95% Confidence interval
1 (15) 81.656 +0.257 dC 80.677 —82.635
2 (20) 85.658 +0.386 ¢B 84.679 —86.637
yH OC
() 3 (25) 5 86.538 £0.414 bcAB 85.559 -87.517
Temperature (A)
4 (28) 87.164 £0.501 abAB 86.185 —88.143
5(32) 88.016 £0.339 aA 87.037 —88.995
1 (50) 83.682 +£0.416 cC 82.703 —84.661
2 (60) 84.858 +0.633 beBC 83.879 —85.837
FH XV (%
}FE, T‘M;,(, 0) 3 (70) 5 88.728 £0.518 aA 87.749 —89.707
Relative humidity (B)
4 (80) 86.048 +0.417 bB 85.069 —87.027
5 (90) 85.716 +£0.296 bBC 84.737 - 86.695
1(0.5) 84.276 £0.304 ¢B 83.297 —85.255
2 (1.0) 85.310 +0.538 bcB 84.331 -86.289
bFREFE] (h
LET' 1(h) 3 (2.0) 5 87.542 +0.449 aA 86.563 —88.521
Period (C)
4 (3.0) 86.208 £0.573 abAB 85.229 -87.187
5(4.0) 85.696 £0.482 hcAB 84.717 —86.675
1 (0.0473) 82.766 £0.207 dD 81.787 —83.745
s 2 (0.0574) 84.002 £0.331 cdCD 83.023 —84.981
JIE 77 L1/
R (g a. 5. /) 3 (0.0675) 5 85.022 +0.394 cBC 84.043 —86.001
Dosage (D)
4 (0.0776) 86.622 +0.418 bB 85.643 —87.601
5 (0.0878) 90.620 +£0.552 aA 89.641 -91.599

KHEIREAF/ NG FRRREFBE (P <0.05) , AR KRE FRR2ZE SR P (P <0.01) (Duncan [KZ K407 ) o Different lowercase
letters following data indicate significant difference (P <0.05), while different capital letters indicate extremely significant difference (P <0.01) by

Duncan’ s multiple test.

2.1.5 IERARESCRZ o0 IH M O TR

i , 36 1E AL I ER 45 R AT Z2 S0 A 50 Ar , R 455
RIATE UG A58 (18] 2) KB BE 5 A X |
L RE 55 R TR A I8 B2 -5 08 790 3R] A L 2 [ A
TEHAR M. A S THFAR H, AB (I 5 A I
JE) BN ARE = [ (87.5 -80) - (83.5-82) |/
2 =3, AD (il B 5 M 50 50) ) 52 BN 4 B =
[(92.2-92) - (88 -79)1/2 = —4.4,BD( X1
JE 5 MR ) S E AW AR KL = [ (88 -90.5) — (83
=79) 172 = -3.25. mydt, iR LSRR L (A R B

T [ S AN T i JRE 5 AR 1 R - A 7
7o 1) R B [ S AL o

RS 45 R 2253 Zon A o3 i, 74 21 R A
T2 (y) MIFZ IR R () B [ A R R A y =
28.3 +0. 604x, +0.992x, + 170x, — 0. 00628x,” +
4 578x,” + 0. 00835x,x, — 12. 91x,x, — 3. 98x,%,,
R =0.9264 3o x, FIRIE vy JARRHEE x,
TR FR o [l U TR 22 7 9 A 3K B A Ik 2 UK P
(F=80.17,P <0.01) , {5 B B AR 388 B2 R 551
st 3 P R SRR IR B AR SR A T R A7 LA
EJICIEPS
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TaJ% Temperalure * FHXT 1L JZ Relative humidity FXHEE
92 Relative
humidity (B)
89 — 50
OR[N [ 90
<~ 86} -7
S -
= -7 - =3
5 83} et AR ik
£ o = Dosage (D)
E 20t -7 0.0473
B N 0.0878
5
= Tt & Temperature * JHGHF] iz Dosage X TEJE Relative humidity * JHATAT I Dosage
2 T N
T - o
¥ 89t N
5
= 86r
831
80 1
15 20 25 28 32 50 60 70 80 90
R Temperature (°C) (A) AHXHEREE Relative humidity (%) (B)
B2 ZIulal A7 B a8 P2 JE SR MR E R L TR (4 58 HAR 1A
Fig. 2 Interaction plot with multiple regression interaction of factors on the mortality of Bradysia odoriphaga adults

2.2 EXIRE % T EPARENEIERE

B AE 22 T [m] RS R ) A 5, BEAILEA T — 4
TS M B 2 1 3 AR SR MR Y B Uk 3, 45
RORS) RARMBAZMAGT RS 8) 1%
AR RIET- IR T 96.59% o BLAh, 50 52 )

x5

(B S AR LB IR0 1 R X R 25 114 e BRI /DML 4
50 3.62% F1 0. 66% 5 2ot T, SEE -5 A fE
[a] iy Pearson FH5 &40 0.9749, K+ 0.8, —H &
1R B TEAH G, R BT AL 5 1) 22 5T [l 1 7 fe 421 5
B AE R A R

EFRREN A HETESEHMER ST B3 A EER I

Table 5 Model validation of the multiple regression equation for the mortality of Bradysia odoriphaga adults

and the related factors

20 K 2 Related factors

iR B BB T Mortality (% )

FHRSREEE (% )

R

gixfiRz (%) MMRZE (%)

W et =i o I NPLN 57
Eﬂﬁ: I (C) Relave SEIEICD TR i S Absalute Relative
umber  Temperature o Period Predictive Measured
humidity Dosage error error
(A) (c) value value
(B) (D)
1 15 50 0.5 0.0473 77.23 75.26 1.97 2.62
2 20 50 1.0 0.0574 81.23 84.28 3.05 3.62
3 20 60 2.0 0.0675 86.10 87.92 1.82 2.07
4 25 60 1.0 0.0675 87.27 85.39 1.88 2.20
5 28 70 2.0 0.0878 94.26 93.64 0.62 0.66
6 32 90 4.0 0.0776 90.99 92.53 1.54 1.66
7 28 80 3.0 0.0776 91.08 93.42 2.34 2.50
8 32 70 2.0 0.0878 94.48 96.59 2.11 2.18
Bk T 5 K, Tk % b AE 2 Ak 5 AR 7 v Y B 2436
A ‘ Y N
3 g o AR R 20 5 A K R

ARAL M X AR SR, N 1 AR TH B X

B, — B LCRIGBMEREAR R . Bl e — M ™
TP BUBE A R, A8, 2RO U
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g, BAERREE b 2y W A ke B B Lo 7 FH s
bl O] R E (ST e g S R S 9 WA D S A
AR 22 10) 2538 FTTRR PR RE X 50 43 Bl du iR e
T3 Ao 490 ) B H2 I P it  cholinesterase ) 1 14 15
FRAA H A, AWFIE I I E A AR E N A il
JIE ORHRTERE Ah B[R] FIGE )0 6 4 BRI S oK
- B AT 20 T 15 % FiECEE J 7 2 R R AT
IR R AL BTy 58 R E Dy 32°C A XTI
JER T0% 54T, AR Rl 24 0. 0878 g a.i./
m’, FEZEANFE 2 b X 1E AR IR 25 SR AT 1A i
B 8 5 AEGS J E  T R 5 AR 700 ) AR
FEFR 300 A B 2 (R AESE AR, e il gk, 15
) i [l R AL A A 250, T Bk 1 % R BB T
R BEIGE T KR

— A A HLBE2E A R A2 ) 5 5 A
X (Johnson, 1990) , {HAHL A7 12 2 245 771 X 2 46 B 2
WEYF Myzus persicae F1 E K W& Ostrinia nubilalis B
JEE RO 2 B R T R B LR (Sweeden and
McLeod, 1997; Musser and Shelton, 2005 ) ; &} 5%
HORV AT PERR T i B IX — H 5 A, ik 5 i
B g (HURh) (it 2 i Al TR A R A K
(e, 2012) , PR, 76 H AL A A, W AR 4 S A
EL VS VED), BT R R R AR, SR P R A 7 25
ARAE s, 7R3 24 B T i P Y i R Sk
B R LASBORS: R4 1Y B 16 REOCR A 25 R0 #5 3 d ok, S
AT LA AIRAS 30 T DA AE 22 7 O e 24 1k 1 4 3 3
(MAPREE, 20015 XIHESE, 2014) , AT LB E
MR R PREEIREEA B T AR T AR AOR i S

Bactrocera papayae ( X ¥ 55, 2013 ) FI#k /N £ .0 H
Carposina niponensis ( X\ J% 2%, 2016) | F 25 I 158wk
N EEZE PR A SR IR I (PR 45, 2014) AR
FEAEFAR B, 43 Hr 2 it T B HOnE A B R =
SR IR RSy ey e S F A DI R T [ i 3 22
R R 3 P it S T LA 3 e S R R
MR FEE (Bond, 1984) 55l BEAH Fb , 423 I R
XoF IR I L TR B TE PR R P Xt 5 ) P R 1R
R F 2 B v T (AR 83545, 2006 ) | ) FH & 15t 9
ZE W5 V8 15 [E /N Wk Blattella germanica ( 25 4 5 %5,
2013) T 58 &5 SRAH — 20, 18 B8 2o DR 2 5 il A 5] A
LTI AN H, VR 9 S B AR 3 TR B /K i B A
M%) 28 3 OR, A F T 25 80ny & 4%, AT 1855
(2006 ) fif FH R R A7) 22 P4 2 P S s A B o 1 h
JE KRNSO R MR H E R KRB TFE

(2014 ) i FH 242 5 g s o <[ S5 08 MR 880 s o, b 28 22 4o
H10.5~1.0 h I 7 A8(R R, MifEALHE 1.0 ~2.0
h AR AN TR, 33X 5 AR AR5 Hh o 2 A K 3 25 ) [
AR i A TR HA - E R AE T
FRMHIC W EZ RN AR 2 ot H 2 T
2 U T WORE 5 R B At 5, 3 L 3 B
AR, Bl B R] A B4, A B2 P I 3R 5 25 0 BR A
BTG, R e i ARBLRE, R 5 A B #i 5T
T, AL -5 700 FH 7 2 P4 i X042 A A (SO0 B A
Tenebrio molitor WfFFTH 30 A= 38 I W 18 2 ( Kuusik
et al., 1994 ) | FH R OB 2 BT K2R3 R Pieris
brassicae PEATIEME 3 2 Wiil] ( Harak et al., 1999) . F]
FATHCE AT IR SR AT A K2 52 Hylobius abietis i
A3 W ARG 35 5 15 ] BCARAE BR 30 5% (Sibul et al.,
2004 ) SERIFFE H T D3R 1 D P — 3K

T % WA S 91 A ) A A B AR R A 3R, 7 o
T AR EH AT S 5 I SRR N A s VR R —Fob
NLRSE, ERya MR, 6 5 oK JE AT
(fr 8 R, 2007) . & T HIR G, 76 L bl Fr A
HR] DL g R R B S R R T SRASOR S N A
NI R H RS IR AT LU R
WA e i AR P A L ke DR S5 e A R 3 e
HRE 3R A58 i E K A O 2R 45 R R (R AR L,
2008 ) ; B8 B AT LASE o 0 b AR | 2 3 X
DL B0 % 8 BE A5 R G055y LR 1 R 4k 2
i 7K, DA Ay AR ) A BB Ak, A S B AR 7 el
FHARFAI I, 4 R ST A7 A% 1 U0, AR PRTR 48, %
HOHCR BAFH AN N D3 A R PR 2 4 R R A
ABFFE L RR W TR AR A A Bkl |t
FECELARTR) 0. 0878 g a. i./m’ FEHHALEE 2 h B,k
SR MR ISR e BE T 5 B ] 3K 3 Je ok, B i A =
U3 213 AR, DA S SE T o A 0% 2l FEAIR
T2 G R RS (] B, T B A S A 24

AR AR AT Y A TR 5 T 28 N
TR G RN FEEFRZ —, XM HIE KA Actias
luna( Lindroth, 1989) 44 & Helicoverpa armigera ( 18
A B M, 1990) L /N3E Mgk P. xylostella ( Abro
and Wright, 1989; 25 7= 44, 1997) 4 RS & B,
RN R 2F AR AT LA R ORI A B A
FRemm, R, A AR SE DAAP ) AN BT FE AR A L
AR TS T 8 B S 1) 245 5] SRR P 2 7% R FH ]
BRI — N E N, W R TP AR B
PIEAb I Bl A B M R Ak B BT 4 it = B SR IR
FCEARAIHE I Kz, FhRE AT 24 1 e A 25 22
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Mo £ Mk AH % 5 B ( acetylcholinesterase, AChE ) J&
A HLWEZE S U5 Y B SRS AR, R R A 5] Y
AChE S50 32 A Al SR 7 AR b i J1 22
JEA (fr] Al 55, 2009 ) , %7 0, BT R AT LU
AChE fEAHT 25 P A AL I Y — D> S H 4545,
WFSEFHCEE X Al S I8 IR 25 0 AChE 3% 4 1) 41 )
AT R HTHAS I AN 5 HA HE TR] AR ST I, DA
M2 %4 A B A St P SRR 748 =
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