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FREBHEGREF R H K Ao ot, SREW 568 0.3% % 54 AS 3.8~4.5 mL « hm™*
BERTEHAFHE 6. 19, HHP10d;L.5%% 2FHEEWI8~36mL « hm *% 5 KRB Hik
93.3% MM ik , B B 7 d;16 000 TU » mg ' A= 4AH B AR 375~500 g« hm 2§ 7 A&
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JRAVLE R E B LR NIESS, f#R OFDO) &k
AIAEA L (@R ECOCERT SA) #lE bR A HLAEY B B
W& (FERR OCIA SENMIAIE. ILRERETZTE
AVB R i X 2 — , FoE R ok, #k = 2014
iF 2 ABENEFERITEAGA 2.33 7 ™, FEHAF
TEIE B 30 SR SE 40 240
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FEEMERZ —,—4FE L4 5~6 X, EFE, ¥HsH
AR R, AYlEEEERRRE, FERRR LA
WEHARTENE N £, BH LB A, R RS
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2008 AEMEAR T 3 KAV AR ER VB ENEAPIE, £
ARSI 2009 FEBHIE T 5 SIRAEA DA - AR A L Bk
WIS M4 T 9 = 2 K B Bt (Bacillus thuringiensis) TE
TR FAE O , T3 2015 4R PR4U40 0T TR 35 &
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A R R R B AR TR SRR T &5
WL BRI RIG = & EENIAET RN Z 4
P DL 36356 264k 5] ) S FE
1 #MMEF*E
L1 M

BRI TE LU 2R 48 A6 T 320 B 878 LI S o A 5 b 3
1. 2CHEL,pH 6.8, AHLE S BEE, L HH S,
FM—2., APVHE AR EER T 667 o i A HLAC
3 000 kg; & HEIEMRA THERS K8, 7 40~50 cm,
L2 Rk

BERA P HIF 0. 3% ¥ S0 ASEL B IR A4 Y
BB BRA R LT, 7= 2 “VEIRE™ ;LS XBR R A R
EWALEERARE D RHEA R AR AT 55 = &4 H
WPAEYIZLH 16 000 TU » mg ™', 3 JH T IR A M4k T
ARAFAEF A 37 B (Pieris rapae L) s ik
MR APLTEESE, & WG A B A PSSR
L3 Rk
L31 Rt HRLi 74 M08 ghEESE
3. TSRO 0.3%75 508 AS 4.5 mL » hm™;
@0.3% 50 AS3.8 mL « hm *; QL% B HREE
EW 36 mL » hm 2 ;@1 5% H145% EW 18 mL » hm %
OH =& HE WP 500 g+ hm™* ;@ =& HE WP
375 g« hm s (DIF KGR, /X BEHLIX A HES, A Bk b
FE ARG HEE, M 1~4 R E. 2014 4£ 8 H
16 H iz, A T Ae-16 BIiE (X mE F 2 mi 5%, LAtk
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A 2 e, 25 R 2 750 kg « hm™?, B/NXFE
PLT S R EAT R TR, o E SR E 10 4, LAE
50 #k. MEZGRTRR A S N/DX B BB HZE)E 2,347,
10,15 d P 7S B 040 3R B0 O s6R B O B
R, BT EGR R (Y0) = (A PR A % B — Ab T S % R
B0 /A BERTIE HB X 1005 82 1F B3 (V0) = (Kb F X M
F Y8R 22 — X R DX 3 R 28D / (100 — %o R IX. AL E 9
BR) X100,

L3.2 RZeWEE WiZiE 15 d N BINsE, & 48
MHEREY CF D M ALY (BB TH B F
P&, % HARE B CEF B AR A Y UNEIR) FKEL
EAC MRS A T

1.3.3 ZERRKaMArAr  ARISCR Z55% B 5 v W (NY/
T788-2004) Y FARFR A M SR LR, LA 3 7 A= il
FIH R B TR 2R B H AR, S BRI R KRE
PR E (MRLs), 3R B J5 32 B ¥ b A i S50 4 6 i
(HPLOAM , 4347 0. 3% & S0 AR A L 5% R &R
IKALFNARERAT TR 5 R B AR T BRI E = &
HHRAES EEERAEE N LT EENRERE
B, IIE e MR ZE R E B (mg + kg ) =
BE AW (mg » L) X BE L B W AR AR (mL) /RE
BRI R & (@), W E B (cfu + em ™) =114
P TR P& B0 < TH BRI AR B A B/ CBURE PR R < TRORE T
.

2 HRE5HWN
2.1 3 YR SEE B R BASR

HEE 1 WA, 3 F AR M 25500 %) S 1 BUAY H 1) B YR 3K
REY, 538 KT B AL 22 B 8 3% (P<<0.01),
0. 3% %508 AS 4.5.3.8 mL « hm 232§ 2 d JG K IEBH
R 84.8%.83. 7%, 25 F 5 d B IEBF R R 91.4%.
89.3%,25)5 7 d BIRGABIE K, 4050k 96.1%6.92. 4%,
10 d 25584755k 87. 1%.86. 5%, B 1Ak & MAUR B4,
L5%PRrME £ EW jitizh 2 d R IEBE M 89.5%,
85.2%,25)5 5 d BHRUA B KA 93.3%6.91. 2%
16 000 IU » mg™ ' Fh = & WP 25)5 2 d Biadk,
52.7%.50.3%,245)5 5 d Fr&EH 90.0%.87. 6%,58 7 K
Bis 38 95.2%.93.4%, 25 )5 10 d U R4 N
84.1%.80.5% . REEERFH,3 FLFIPIEET R
SHAE A 2 d JE B EE VECR  UEBH AR IR AR
YIRS H HAEANURR R B & 4R F 5 8
ARG RE. 45 5~7 d ik Bl e, 2
JE#R AN TR R P A

WA SR A8 43 ¥ 4R R R B R T &
225, WE 1T UEBHE, 25 2~15 d, &5 BB 1ESURE
TR B HIFIB . 0. 3% EHZ AS BIKH 2257
B4 ,4. 5 mL « hm " i FHE B ARUREF; 1. 5 Yo bR B3
K EW 116 000 IU » mg™' = 2B WP A7 &
RERERAEE . EAVNEBIET . ZRELMNE

L4 BRsrh ; o = YN
. FrHIN R, i LR REAI B AR Ba 5 H
FIF Excel A HEFT 89840 22, {31 FH SPSS #5/4 E
P ks
friE RS
*1 3 FHAEYHGFIXEE REEH B HERR
Table 1 Field control effect of three kinds of biological agents for caterpillar
ZE2d ZiEs5d ZE7d ZhfE 10d ZhE15d
ERRAS R ZHRITE B After 2 days After 5 days After 7 days After 10 days After 15 days
Number of live
Bl Amountof e e HUAGETR BIEBE HOEER B IE R SRR ALE B R O RR R R R R IE R
Agent active treatment Decresae  Correction Decresae  Correction Decresae  Correction Decresae  Correction Decresae  Correction
ingredient /3% rate controlling rate controlling rate controlling rate controlling rate controlling
/ % results/ % / % results/ % / % results/ % / % results/ % / % results/ %
0. 3% B AS
4.5 mL » hm—2 64 84.0 84.8 90. 4 91. 4 95. 4 96.1 83.1 87.1 38.4 56. 5
0. 3% Matrine AS
0. 3% B AS
3.8 mL + hm—2 59 82.9 83.7 88.0 89. 3 91.0 92.4 82.3 86.5 33.5 53.1
0. 3% Matrine AS
L5%kHEE EW
36 mL « hm—2 57 89.0 89.5 92.5 93.3 68.8 73.8 50.7 62. 4 11.2 37.3
1. 5% Pyrethrins EW
L 5% MR EW
18 mL « hm—2 61 84.5 85.2 90. 2 91.2 64.9 70.3 47.9 60. 3 4.5 32.8
1. 5%Pyrethrins EW
16 000 TU « mg~ ' B Z&AFH
500 g » hm—2 55 50. 3 52.7 88. 8 90.0 94. 3 95.2 79.1 84.1 63.6 74.3
WP Bacills thuringiensis WP
16 000 TU « mg~ ' B Z&AFH
375 g+ hm—2 52 47.8 50.3 86. 1 87.6 92.2 93.4 74.4 80.5 53.1 66. 9

WP Bacillus thuringiensis WP

%t B& (CKD K 60 —5.0 —

—1L7 —

—18.3 - —31.2 — —41.7 —

ARG BB GO 3 REEKFIY(E,

Note: Number of live worm processing is the average of the repeated three times.
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MR R , B2 2 d RS TT BT A SE T de bl
A 1.5 %R A R EWBHEUR T 89.5%6),1KZ 0.3%
W ASHR R 84. 8% BIEH BB N F B4
FFo WPOR IEB SRR M 50. 3%, B M EH B L
ALl A 2 Fra IR A R, & AR = & E
WP B 4277 2~3 d 85, 4 e R 38 M s AERSKL
MR SERE , -] 0. 3% 7208 AS ¥Hl 385 WA R0
7 10 dCBEAT ik 86.5%),1.5% BRHZHE EW #4513
HIHMAE RN 7 dBERATIA 70. 300) , =& AT WP
BEHET R ABEE, X3 15 dEF s & AHh
66.9%0) . MWE MBI AR EIN BB SATES B 5
S0 BRI AARIBECA S B I, T 25 kB, 12
R SR W EERE I BT 2 PE RIR 2R B L4
2.2 3 FPEMEFINL &SP
2.2.1 Z&VERE HER2DES.SMALAFEAS

2.5.7.10,15 d #47 BMFEA, 0. 3% 7S AS. 1. 5%k
HER EW. B E WP SHLHMEY TR B
HEIL NI HERAHE AT EER,
0. 3% SW, AS 4.5 mL « hm™* m | &3R8/ FHE H
BB 2~5 A AL BE, it X I ATl RE S LI T B A
AR, BfRERLE 3 FEHF 6 b 2~10 d WHH
T Wk A P A, S it ) BT B e R R R 45 10~15 d
HEr S0 B B3 R AL S E BRI AR G0, B A
55,095 = &R 5 WS E R BRI R, Z4
HEPEA LB, E AR Y ORI O WHE 5 BinE
HZERUE K 1R AL, 156 B 13X 2 1 570 A AH R 1 B R AR A
KRR GHO 7 H F i E R, B RKiAE T ZIACE
22 R EEEERETA—, UL T HEN T 0~
3 H 25X REFP R B/,

=2 ZEMPFELER
Table 2 Security investigation results
BHRAEY b= HirE s Ay KEERE
# A g .
. . HIHE HE HEMR ANFE I I L4
Agent Investigate time/d
Broceoli Cabbage Pieris rapae L. Plugella xylostella ,aphids Ladybug
2 ®© ®© - - -
5 O] O} - - -
0. 3% # B AS
. 7 (O] O] — — _
0.3% Matrine AS
10 ®© ®© — + —
15 © ® + +
2 O] O} - - -
5 O] O} -
L5%kHEE EW
1.5% Pyrethrins EW ! © © - n N
so /b Syrethnn: 10 ® ® - + —
15 O] O] + + —
2 ®© ®© - — —
5 O] O} - -
Ha&FrE WP
7 ®© ®© - -
Bacillus thuringiensis WP
10 O] O} - -
15 O] O} - - —

EMAGED, RAEFO, BB — BN+, B R —,

Note ; Phytotoxicity @ ,no phytotoxicity marked as ( ,insect quantity decrease— ,increase+,constant —.

2.2.2 3FEFIERAVEFAZ LWREBIEMGHR %
R 24 7 BR RS o U LR, AR R & 0. 3% I 208 AS
4.5mL » hm 2. 1.5%GEHMEEE EW 36 mL » hm 2. h
SFFHE WP 500 g « hm™”, 15245 1 5,43 3I7E 2 h A1 1.,
3.5.7,10,15 dCHH, G = &AT T WP 25504038, — Bk
B RZ5J5 20 DREEST. 3 3 TTHILO. 3% S0 AS
EANFELFZE LM 2 h f11.3.5.7 d WERBE E 5558
0.313 2,0. 221 9,0. 046 2,0. 020 1,0.005 9 mg « kg™ ?,
WRERE 1 dB29. 14X BWREILZE 98.13%,10 d B}
HEANAERNREREE. WA 0.3% &S AS
FEEFE S N B S 00, 78 I R) E SR I A Y i TR)
10 d 24, B E S RIH AR L4, kK47
DEH,L.5%BEHFE EWAEGIFHEE LW 2 h

11.3.5.7.10 d BB & & 435k 0. 107 2.0. 087 5,
0.068 3,0.046 1,0.025 6,0.009 7 mg « kg™ ', T4 f#
1 diY 18. 38U BRI & 90.95%, 7648 15 R
NEVNEERZMAREEREH., LoXHRRFE
EW Sl & ME 3 REmtE Ry 15d &4, IFES
AL, R =& WP ZEAPLH R8I, |1l 8 A&
RT2 hgBRE, BBk 2.17<10° cfu s cm 2,58 5 K
JE IR 45. 202,58 10 K5 THAR S 96. 985,58 15 K
JEERRR 99. 4%, HBEALE R, R HEZ
HREARFAEEW, ENBNEEZR LB . RiE
HBHER . B ERAEMEMSER, £ H S %
S H R FEAR ] 10~15 d, 78 Y8 FE 8 JH % 25 370 b 3
BRMME4E,
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R3 0.3UESH ASEANTHEE LY 5 5~T7 KRRk 90. 0% ~95. 2% 55 FIIFHL

KEHEBERE

Table 3 0. 3% matrine AS residues digestion
process in organic broccoli

SRR [ REE HpE

Sample time Residual amount/ (mg + kg—1) Digestion rate/ %

2h 0.313 2 —

1d 0.2219 29. 14
3d 0.046 2 85. 26
5d 0.020 1 93. 75
7d 0.005 9 98. 13
10d ND ND
15d ND ND

RS 3 WEERE A T HEND HERH. TH.
Note:Data in the Table are average of the three repeating tests; ND is not checked

out. The same below.

R4 LSBREARE EWEBVEER LW
KEHEBERE

Table 4 1. 5% pyrethrins EW residues digestion

process in organic broccoli

SRR [ REE HpE

Sample time Residual amount/ (mg + kg—1) Digestion rate/ %

2h 0.107 2 —

1d 0.087 5 18. 38

3d 0.068 3 36. 23

5d 0.046 1 57.00

7d 0.025 6 76.12

10d 0.009 7 90. 95

15d ND ND
x5 BREEHE WPERAHBEELH

BB HARERE
Table 5  Bacillus thuringiensis WP in organic residue in

broceoli digestion process

SRR [ REE HpE

Sample time Residual amount/ (cfu ¢« em™2) Digestion rate/ %

2h 2 171 000 -

1d 1 967 300 9. 39
3d 1 555 200 28. 37
5d 1 189 700 45. 20
7d 924 000 57. 44
10d 65 600 96. 98
15d 1 200 99, 94
20 d ND 100. 00

3 Hig

0. 3% S0, AS.L 5%k H14EE EW.16 000 TU « mg ™'
HoE A WP B HLE 320 A i (e A R4
WIBIASR . H &M B B A R4, UL 1~3 15
HABFIARCRAE . 50 AS 5B MK EW MiZi5
AL IGE 55 2 KBRS 51 84. 8%6.89. 5%, Bk
WETEZ G 5~7 d,0. 3% S0 AS 5 7 KRB s ik
96.1%0,L.5% FRIM4E EW £ 5 R | ik 93.3%,
16 000 TU « mg ' H=&HFF e WP Bl 2 d #£ HEIZUER A
AL, FE R I B ER B G 3 d BRRe SR =

120

BB, 5 15 RASTER R 74. 3%, % HF R i k45
RHESEM . F—2557 2 AN Ab B R 22 RO R 51 5.5,
B HLREE 2 M FEAR A BT A A B & @1 0.3%
Eh8 AS\ L 5% R R E EW,16 000 IU » mg ' i &
SFFE WP MR8 5078 3.8~4.5 mL » hm 2 .18~
36 mL » hm % .375~500 g » hm 2 B, Josetfi 254k,
BWEZW BT ESBRRER +H 2T HE 2
AMBEHLH AR

3FAEVARIN LSBT . EREF BN S %
FAHERA B2 E , X3 B R AR Y O
I IF R ) A B BB L X KO A A B S E X
516/ 20w o — 20

3 Fh 25507 M H) H SRR AR B, 0. 300 1 B0 AS 5B
TRIEMBAEN 98.13%, %8 10 KM KB H R E.
L5%BRHEE EW & 10 KIEMAE R 90. 95%,55 15 X
WA RIZGH% ., 16 000 TU « mg ' =& HF i WP i@
818,55 15 RERBEAUH 0.06%, 45 20 KA BIRIE .,

PRI AR 3 FpAE YRR T Y AT LT
EEFH W B SO 5T T M, X T 8RR
25k E A RIS ME R, KT — 2R 5%, 58 E

TR B b A B
4 itig

BB LT LR A&, A AT AR
25, 3 ER 3 PR B R FH A AL AR A OFDC 4584
FIIAIE R Y 3 Fbhl 570 % 5 76 3038 75 AT 1R 47 R Bl
AR A IE B ARk 93.3%6~96. 1%, BT ([
A BT S RN ST B BT R B IE L
R, EHEARZMW,FERBIEHFSKE 4 d. 5
ZIRBERATFS TR SAHEUSBRERAR. B
TR0 7 6 Yok A R FLIM A 0. 5 U E Sk BT IE
FHEHEAG A4 AR ZAREREmE
AYAEDS il R VR KR, TR R ME AR I B AR AE, 4
AT R 5 26 Ik 3 2 AL B TR TR I OO H e,
TR EHCOREME ., =& B IR K H 383 dufi
A8, i S sk B SR FAHZE AR LN Rt
ANB LS FEE T E /NIRRT R RA B4
Biskt R R WLE AR R H L& —5.

K FRFEAE SRR A, B &4 X E R
HR 25 BR AR, ZEC R S AR 2 B R AR P BR &2 ) (GB
2763-2014) F X UL B B35 iR R0 A DL A 25 450 1 PR A, B0
BT ESHAH B AR ARFRIRE R E(MRL), H A H
SEFVFAEH Bt 46752248 ERR E<C0.01 mg » kg ™,
BT C T A VLB AR R TH 7 B 138 SCHR, f 28 %0 K
BRI B AR, A3 AT T 3 Rl 57 B A 5% 40
LA HT, WATE I REFB AT T — L dk sk
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Application of Three Kinds of Biological Agents in the Prevention and
Control of Organic Vegetables Caterpillar and Security Research

ZHOU Guo,REN Yongpan,ZHAOQO Jinglan,SUN Guobo
(College of Biotechnological Engineering, Taishan Vocational and Technical College, Tai'an,Shandong 271000)

Abstract; Pieris rapae was used as tested worm, the efficacy and safety of three kinds of biological agents (matrine,
pyrethrins and Bacillus thuringiensis) were detected by the field efficacy experiment. The results showed that 0. 3%
matrine AS 3.8—4.5 mL + hm 2 control effect was as high as 96. 1% after seven days,persistent period was ten days.
1. 5% pyrethrins EW 18—36 mL » hm ? control effect was as high as 93. 3% after 5 days,effect was rapid,and persistent

% control effect was

period was seven days. 16 000 TU » mg™* Bacillus thuringiensis suspending agent 375—500 g « hm™
93.3% after seven days, persistent period was 15 days. The three kinds of biological agents had high security, and no
phytotoxicity in the recommended dose,and they also had prevention effect on Plutella xylostella ,etc. Three kinds of
agents of natural degradation in the field was fast,and the residues were not detected within 10—15 days.

Keywords : organic vegetables; Pieris rapae ; biological agent;control efficiency;residue digestion;security
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