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FZ [ H 0 ]y 5k B RS IR ARSI 7 12 RS 0T 4t 43 B0 1% B A5 TR - W H e JORE 70 Hh R 4G R 7 H K Brassica
oleracea I +3E PSR B8 KN shAS o [ 5k JAET 2R N T L PG g 37 T R G VLT A T R I 3, TR R 4 T 7
0.01 ~1.00 mg - kg~ 7J<¥ml¥lmﬁxo.01\o.1o\o,so mg + kg AR RE S R A BR AR B TR 22 IR R B B, o
% LA A AR AE U v, SR €335 ( GC-ECD) Rl , SR i 5, 453 B IR R 48 T 76 H 5 R -3 v 1 5% B2 21 A o
Ao [ S5 VARG ERAE H i i X R Ky 83. 64% ~96. 44% AHXTHRUEN 254 3. 26% ~7. 24% 5 £ L3
P E Ny 86.76% ~90.09% , MR AR HEA 25 79 2. 17% ~4.94% o WA TRAE LI R = Wk 6.77 ~
13.51 d, fE bRt . [ 4598 RS IR 2 Rl AR 24 i 25 0 1 4 (AR 2 o
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Degradation dynamics of bifenthrin in cabbage and soil

WANG Shiying' , HUANG Rilin', LI Zihao', HUANG Congling' , MAO Rungian®, ZHANG Zhixiang'
(1 College of Agriculture,South China Agricultural University/Key Laboratory of Natural Pesticide and Chemical
Biology, Ministry of Education, Guangzhou 510642, China; 2 Guangdong Provincial
Public Laboratory on Wild Animal Conservation and Management, Guangdong

Entomological Institute, Guangzhou 510260, China)

Abstract ;[ Objective] To establish a detection method of bifenthrin,and to study the residue and degra-
dation dynamics of bifenthrin in the form of 1% bifenthrin « clothianidin granules in cabbage and soil.
[ Method ] Field experiments were conducted in Guangzhou of Guangdong, Nanning of Guangxi and Qian-
jiang of Hubei. Bifenthrin was added at three levels of 0. 01,0. 10,0. 50 mg - kg™ 'in the range from
0.01 to 1.00 mg - kg~'. Bifenthrin was extracted from cabbage and soil using ultrasonic-assisted aceto-
nitrile extraction, cleaned up using a florisil solid phase extraction column,then detected by GC with ECD
detector, and quantified by external standard method. [ Result] The average recovery rates of bifenthrin in
cabbage were 83. 64 % —96.44% with 3. 26% —7.24% RSD ,and the average recovery rates in soil were
86.76% -90.09% with 2. 17% —4.94% RSD. The half-life of bifenthrin in soil was 6. 77 —13. 51 d.
No bifenthrin residue was detected in cabbage at harvest. [ Conclusion ] Bifenthrin is an easily degradable

pesticide. Using 1% bifenthrin - clothianidin granules as pesticide is safe and recommended.

Key words: bifenthrin; granular formulation; cabbage; soil; residue detection
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WRAAGIE AL S PR (IR, S) — il - (Z) -
22-"HIE-3-2-F-33,3-=%-1-Nk
) MALERIR -2 — WAL -3 - FRIE N, )2 ) FMC
AT R B —FMREE 1 AR BUAG R 2R R
A, FRIR A R R HU R e R
T BiiE B8 Bl Trialeurodes vaporariorum 7§53 &\
Bemisia tabaci \Z5/NegE MW Empoasca pirisuga 2583 U,
F R P A AR T B LR R R A FL K
FLAF EIE RIS E AN R T IR A i A
ZXNT Camelli sinensis # 4t Gossypiums spp. .75 il So-
lanum. Lycopersicum “EAEH) 1) iR sh A5 p s+
B DL O T ORI 1 418

WA A G - W H e o 56 [ e 56 520 ] op ik k¢
() — Rl BIR TC A HoR), 32 2] By v 2l Ak
Phyllotreta striolata , 3 76 WG Gryllotalpa | /)N #h 2 &
Agrotis ypsilon 55l F Ht, XFAVE ) 0 A4 KA B
Wi o I ORI A 7E H W Brassica oleracea 17 1]
i R G T N SR S BT ET I W/ N KA
B 2, TEVEY | LSRR A rh % B A B
TG S0 NS RE R SR s R e O
M, S S X K A A T AR 7R v 3B AR 4 T A H i
R Bk PR VI AR X BRI 0 B 7 0 R B . TR
AAGTR 0 R DU 43 A J7 v FE A SO A5 7 (GC-
ECD) im0 A (i vk BANE k" 4. AHiE
FER A BAFAE 0 A0 R AR GC-ECD A6 H 5
A3 B B B OR S TR . AT TSR 4 R 2 890
5% B i) S A o BV R ) 1 B LR,
DN ERR 4G T - e e g SOk 70 P i S, R
SYWRTE H A b - vb A T i sl S A B LBk B, R
B2 5 AT 4 A R TEA A 0 ke e 245 5% B XL
I B IR

1 RS

1.1 UE5ikHA

& HE GC-2010Plus SAHEHY (L ECD £ I #5% |
B gl e A2 TR ) s ZH S HEHL MJ-25BMO02C
CHN L SC B AT AR ) 5 8 75 T Pk KH-500
IR IR A A A R A 5 e 78 & 4 EYELA
N-1100( HAX EYELA 28 7)) 5 BWRAX (1 g2 35 B2
IR A RA R s PEI K B2 4 SHB-1I; b4 S. C.
101 B ( Bl gs ) ) s HFR (T Z—)
BS2108S 7 ( %[5 SaRtoRius /A 1] ) ; 4525 kA (15[
WATENF]) .

B AEEEARIE A - 100 pg + mL ™" R FRIF B {7
PRI ) 51% (w) BRARSTR - W H ROk
(ZERT EA AR A RAR) s CIE EC kA

P LA I R o gl (RS TR AL TABRA
A)), FEEF NG A i 4l (55 [ MREDA) ; SPE /)
FE(Florisil, bRUERE S Ry 1g) s LK, FLFHH=18.0
MQ.,

1.2 HEREAREERRE

I 2 TR A A 0 - 39 R S A ol S R i R
WERTE) AR )N TP g 7 T AT LT #E AT
HE/NX R 20 m?, 528 XTI X, 4~ 4 2
W3 ANEE . /DX R R R

T sh SR e H WER RS, 50 DL ) & A
RURAr 1200 g - hm ™ (2 F5 5 HERE ) T
(VEW AR ARZS XS 1 BBCH 45 18 ~ 20 ) ¥ 5] Uit
TWOH I L 2 1k, IR &
R0 o) PR FE TS i T, T 255 0(2
h) 1.3.5.7.14 21 30 45 d, RAEH WA IR M L1 F
o HEEFES BRR BN X ABEALR AR R AT
1 kg AERIE S 0 3 AR AR, 25 BRAR BB SR = it
TR BN X AL Z SR 0 ~ 10 em 1Y IR
DT kg FEEEACRAELE T WP AR, A T
-20 CykHEH .

I 2 5% B e AP = A AUy 600 (e A
FEFIED) F 1 200 g - hm ™2 (2 fif e HERE SR &) | it
251k, T35 7.15 .30 d 43 1R T iEFE A>T
2 kg FIHEZRLAS O ~ 15 em 9 - BEAE S . FE AL A0 2
JEMEIARAS , —20 °C yKAE TP RAE
1.3 BEFWEBEINAE
1.3.1 H#EALE PR H BRI PRI 10
g HRFE A ST, A 100 mL )i, FE5] 5K
U R AT 2 min J5 9840 08, DR IR E B A
5~7 g AALEARY 100 mL B IR, 6 F 21, R
FUREY 1 min, £ %R T #E 30 min, i SHEHIFIK
AT Z o N ZE R IR 50 mL F3EH, A 150
mL [ RBSH 40 °C TR e 4 238 T, FRidvib
HERAFREL 20 g R38R A =M, A 40 mL
QN TEHE 75 I I Pk Hh RS 4 B 30 min, 93 < il
U8 HERRIBOIEME 5 mL TR EZE &R T, 5 mL
IECKEE R, FREAEIE . BRI E A 3 K,

1.3.2 #a&gt mTHETARZMNE, FE
PERERTEAERE S o KUK 5 mL 1E C % — PR (fARFR
Ft 90:10) .5 mL iEC%eiffk Florisil £1:,5 mL ik &
FE,10 mL IEC ke - IR (ARFR B 90: 10) ik, 15
mL YR IE CBE - R (ARFRLEL 902 10) o W e
W, WA T S mL IECBEE R, (R HEREI 2

1.3.3 AARE#ESH 44 3% DB-5(30.00 m x
0.25 mm x 0. 25 wm ) £7 5% F 445 4 A 00 46 TR
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%37 &

170 °C ,{#% 2 min,10 °C « min "' F+ % 250 C {48 6
min; FEFE H R EE 260 °C, AN 3 i 5 K I 4% 3 2 < 300
C,EM<:30 mL - min " ; X NA X (¢ N
99.99% ) :3.0 mL - min "' gERERE .1 pl,

2 HERSHMH

2.1 BRAFEBREHEMIERNRNIBEKERKE
H PR
FELRMEILTEN(0. 01 ~1.00 mg - kg™ ) 4, 43 3II7E
2 H A B R HER IR N 3 AN IR (0,01,
0.10.0.50 mg « kg ™" ) IR A 4G Pk A o VA 0, 5Nk
JEER 5 W, e B, S A TR 50 B BOR
BRI S BB H G420 T, R 2GR 7E
H A 3k 83.64 % ~96. 44% AN B
HEMZE R 3.26% ~7.24% , 4 L3 b -2 iR
86.76% ~ 90.09% , t8 X % HE M 22 K 2.17% ~
4.94% (F 1) o J5 I MR B FIORS 28 BE B A5 A Ak 24
BREASIMT I EESR o 107 T 0 de /MR HE Dl 6,10
107° ng, T K 45 Mg A9 B A% K i ¥k % 4 0.01
mg * kg_1 o

F1 BFEFHEEEHEMN B mE SR
Tab.1 Recovery rates of bifenthrin in cabbage and soil
samples

e Wi/ - AT v
(mg - kg™") [N/ % 2/ %

His 0.01 96. 44 7.24

0.10 83.94 3.26

0.50 83.64 6.26

+ 1 0.01 90.09 4.94

0.10 86. 67 3.20

0.50 87.14 2.17

2.2 BRFWEEHEMNTIRNERE
ZERFM], Y HEZ 0 1200 g + hm B, BEOK
2 Wi 75 £ 58 i JsU iR OB 48 O 3. 327 2 ~4. 506 1

mg - kg™', 2 )5 45 d BE O 0.025 7 ~0.327 9
mg - kg™, TR A 90. 19% ~99.43% , 15 H kR
ot o BRARAGIRAE LI T A S AR R L 1, R fid
SEREHIN 6.77 ~13.51 d(%£2),

\1/%,‘/(mg-kg")

0 10 20 30 40 50
t/d

B1 BEEREEETEDRRERINES

Fig.1 Degradation dynamics of bifenthrin in soil

K2 BEAFEELEFHEXBHEBENS

Tab.2 Degradation dynamics of bifenthrin in soil

I s R FHRZRE(R)  FaEfi/d
& C o= 2.434 770 0.986 0 9.64
F°7P§  C = 3.483 8¢ "'%% 0.978 3 6.77
B € = 2.848 8¢ 0.986 6 13.51

1)C, A7) R Faat a4 ¢ e RBR T, t Hkh
J& 8 a1

2.3 BEFHEEHEMTEFORLRE

RS IR AT I T2y 1 K5 7.15.30 d H
RE AR A SRR AL KR A R AR B A R (R
3) R WY, HE 7 i A o R0 B (A ROR 23 & B 600
g+ hm ) BGRES  BORSGER AL AR L3 R
BRI 0.055 3 mg - kg™, )77 1AL L3 R AG
Hio 2 5 CHRURAY &4 1200 g - hm ™) it 245 55] 4
I, H ORI A T R T PG 18 b e s v B A TR
FRE &4k 0.274 3,0.593 5 F1 0.259 4
mg + kg o AR A AR ER R AR

R3 BAFEEHEMTEPHRLKE

Tab.3 Final residue amounts of bifenthrin in cabbage and soil

w&.%,/(mg * kgil)

il 2475 45t/ Kl Hik +

(g-hm™)  [kH/d IR ] GBI I A GBI
600 7 <0.01 <0.01 <0.01 1.409 9 0.676 6 0.191 6
15 <0.01 <0.01 <0.01 0.700 6 0.070 7 0.042 4

30 <0.01 <0.01 <0.01 0.055 3 <0.01 <0.01
1200 7 <0.01 <0.01 <0.01 1.964 4 1.4158 2.978 5
15 <0.01 <0.01 <0.01 1.042 6 0.622 3 0.843 3
30 <0.01 <0.01 <0.01 0.274 3 0.593 5 0.259 4
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3 #Fit

ST TR TR A IR 4G TR TE T e A g rp gk
PR ARSI 7 1 o 12 4 2R 3R Y < R ot b ) B AR 4 i
2 NGRS R BRI, 90 2 FLRE A R A O Ak
IECEEE S , 1M SR e TR I 73 254 N A
RAFRYIETIE o %07 25 B U [ml e | R0 K o
JERF G AR B 3 T 2K

WA RN TENEY) B RRE R S AR R R
2yl R ARG . R g P FL I AE 2% 5 Vigna radia-
ta Y57 Pisum sativum JRHL Capsicum annuum FIH W%
R A0 3.3.2.1.9.6.7.7 ATV g
BRI AL BRI 4.2 do Al
MR 1% (w) BIRAGHER - WE AU BRI, 76 H K
W UL 2 A8 de e 4 7 R B (A 2080 1200
g+ hm ™) it P B A TR A - B R AT A
6.77 ~13.51 d, B, J& T 2 e f A 25, HAE £
AR g, M AREAR A W 4o TR B URL )
FRIBR R B T AN EAT WP, AN BB A P W 5 3 3t
AR Bk B A AR B A P )
(CHRURSY 600 g « hm ™), H GRS 4 e
BRI KA B A 0. 055 3 mg » kg ™' BEARTE4TH
fife , A SeiE TG gy, HAEH W BRI TR
B8 1Y 45 Bk H i B I OK 25 iR MRL {H 0.2
mg « kg 0 KT A R A ke 4 X R A
BT U R i 24 1) 5 VA A 4, 7 B IR B
SH MOIT A TR A T A5
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