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8 E AWK T URES (DPC) £ 2] T By kAR AETE K, 7EFR I 1 i AR R4 1K 400 73 hm? L |, AT R 75~300 g-hm™,
WY LA - 5 (9 B ik S R e R ] O PPN R e MR MR . AE ST S IE R B IR A B AN AR T
DPC 75 + 58 (B sh 25 127 R MR I B Ry 0~3.5 mg kg™, TR VR Ky 1.0~2.0 mg-kg™ B, MR TE 74.5%~88.8% 2 [H]
FRUEMRZE A 3.19%~3.6% , 25 53¢ BN 3.9%~4.2%., WF5E4ERFW], DPC 16 38 BB A5 W0 W e R L 2 e e 6 i, Ak
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B4 53.8 F133.2d. S34b, HHEEE R XT DPC REAFIAAT 52, DPC RIS FORE N 25 °C, & B AR AR K B
60%~70% , LLHF YB3 (3.0~3.5) % A 2Bl 8 d 2247, B 95% 0T B H] ( Toss) 1y 30~35 do ARIHELILF AL IR IR L 24T
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Factors Affecting the Degradation of Mepiquat Chloride in Soil

TIAN Xiao—li', XIE Xiang—yi', ZHOU Chun—jiang?, YANG Pei-zhu’, WANG Bao—-min', DUAN Liu-sheng', LI Song-lin%, YUN You-lan%, HE
Zhong—pei', LI Zhao—hu'

(1.Centre of Crop Chemical Control, College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China; 2.Bei-
jing Agro—technology Extension Station, Beijing 100029, China; 3.Shang—zhuang Experimental Station, China Agricultural University, Bei—
jing 100094, China)

Abstract: The plant growth regulator mepiquat chloride (DPC ) is extensively used for preventing the excessive vegetative growth of cotton
world—wide. The applied area reaches more than 4 000 000 hectare every year in China, which is more than 70% of the total planting cotton
area. Mepiquat chloride is applied at 75~300 g-hm™. Laboratory experiments were performed to elucidate the degradation of DPC in soil for
estimating the residue and environmental safety. The residue was extracted ultrasonically and determined by an UV Spectrophotometer. The
linear range of the method was 0~3.5 mg-kg™. The recoveries of DPC were 74.5%~88.8%, with 3.1%~3.6% of standard deviation, and 3.9%~
4.2% of coefficient variations from soil when DPC was applied at 1.0~2.0 mg-kg™. One experiment indicated that DPC was degraded by both
microbial biodegradation and chemical degradation in the soil. The average degradation rate was 1.93 % d™' in sterilized soil, which included
chemical degradation alone and 3.12 % d™' in non-sterilized soil, which included microbial degradation and chemical degradation together.
The T, was 13.0 d in sterilized soil and 7.2 d in non-sterilized soil, and the T4 was 53.8 d in sterilized soil and 33.2 d in non—sterilized soil.
Another experiment showed that DPC degradation was influenced by both soil temperature and soil moisture. The optimum temperature for
DPC degradation was 25 °C, which is advantageous for both microbial propagation and the enzyme activity. Low temperature (4 °C) or high
temperature (35 °C) decreased DPC degradation. The T), was prolonged from 8.4 d to 22.8 d at 4 °C and t0 9.9 d at 35 °C. The degradation of
DPC was decreased with reduction of the saturation moisture capacity from 70% to 20%. The T, was extended from 7.9 d to 10.3 d.

Keywords: mepiquat chloride; degradation; soil; temperature; water content
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H IR $45 (DPC) 2 By IR AETE A 1 — R P A= 1<
HELEF, AL2EAA R N, N- " H LR IE 85 & L9 (N,
N —Dimethylpiperidinium chloride ), W E A4 N
Mepiquat Chloride, [ R i 44 A3 4 15 4% B3R 5%,
SR A4 Pix 55 A2ail X ans

+

H
/NN 7 _
H—C-n ¢ H

' H
H

DPC 7t S AR [ 0 FHAE R Tz, R EA
HI DPC 1 TR 5 R A S TETRR Y 509% 224, R A
1t DPC AL HALD T FE 57K, W TR GA £
HEAR ALY 70%(400 J7 hm? 2647 ) LA B2, B30 Ay
RO R AE 75~300 g 2Z [0 . DPC it 42 AR LA
T 3, A — SRR DR AR R A 3L
ok AT A I 7 2, R H AR 25—, R 280
DPC s ZHRICAER L4

H T DPC R AR S, PR A 5 H A
TR TP AT ARG LB, 3 DPC I B RE
JIARSR , — AR D> &A= 127 A8 1I8Y; DPC [ 28 7AE
ARA, 75 25.3 TR 2.3x107° mm Hg ¥, TMii— B & 5
TR E KT 1.0x10°° mm He B4 5 A 2 7= 15 %
VERT, T AR R AAS A2 3 DPC I 2R 1Y 3 2R A%
AN, DPC Ak 25 1 SR G380, AN o & A K i RO
fife, FEDREAN - BERREE Rt AN 25 e A W I 1) R i S
N DPC HA A A PR v s A= W A
AR COM,

Z4 N1k, KT DPC AT bR Ag FIGR B (1 25
TR E AR R D, B IREE IR 1997 4F 36 [H 3 IR &
(EPA) X} Mepiquat chloride #7510 52 ( Reregis—
tration Eligibility Decision, RED )¥Hf g8}, {H H rp ok
UL IREE K 43%F DPC 72 3P REAR 1 520, ok
HHfTE A A5 T DPC 78 3 e 5 2 kA A2
B EN ORI RTR T 1994 4 %3 T DPC
TERR AN 2Rk T3 vh ik B Sl A 0 pF9E 45 R9, {H R XF
A VIR RN 2 B A T IX O ST, AR SO ]
SO RERAE L0 % 55/ T I T DPC 7 + 1
T A SRR ) IREE FIK 43X B BRI

I #RE5FE

1.1 THiEEA
K H A E A K R vk R B it FH ik DPC

bR, I 0~20 em )2 4, KT B2y EEE, 3T 0.5
mm fLFE0 . BT A AL S 11.0 g
kg™ (CHE S PR B AS B0 52 ), pH 2Ry 7.50 (3% 388 F I 7%
M) o

1.2 XFI 5

DPC H5#E i (BT & 43 %$0>99.9% , 14 T SIGMA
A, HEE PR, S G, PSR SR R AR Y O A B
afi, mPEA AR (200~300 H )5 B A IS U AR
(KQ5200B, B L /5 AU A FRA ] Bl ), e 7%
AL (R-124A , BiiCHI, Switzerland ) , 6413656 BE 11
(CARY100Bio, Varian,USA ), 1H & 55 /% 44 (SPX -
300B-G, FifEiil il AR A R B iss), Big),
K (ss-325, TOMY , Japan)

1.3 KA ZE
1.3.1 T8ZE% DPC [k B 520

I e DPC 78 KB+ S ANk K 35 rp i
fil BhASKWFFE A WI%F DPC BRI o K T 1438 .
BT 0.5 mm i (4 £4£ 20.0 ¢, & F 100 mL = £f
JHHT, AE 126 °C 1.5 kg em™ (15 He 4508 N 22
K 2 K, BRK 30 min, 2 J5 76 O EAE T INA K E
JRIAAT EHEE KR B A KB 60%, JE K+
e HOX AT 0.50 mm 65 A9 £ 4F 20.0 g, B F 100 mL
=AM 0.4 g JCoK A A E RS 2T K 1 1
B KB RN 1 60% , BT (25+1) CHYTH IR
GIRAA T ORRE R EOK EAVEREEESE 7 do SRR K
B FIEE K B 3 20 5 A TS 9 B 1Y DPC ARifER
1.0 mL, {4, {3 b DPC {3k A )] 100 mg -
kg™, AR ZE G 7 IR OREE S K EAE, T 1.4.7.15,
20.30 d J5 BUREI E DPC 5 8, K B AIEE K AL Bl
HE 3K,

1.3.2 JRBEEXF DPC A 5 )

XT3t 0.5 mm G 4 20.0 g, & F 100 mL
=AM 0.4 g JCoK G A E RS S22 1R K 1 1
e KB RN KB 60% , T (4+1)°C (25£1)C
(351 CTFAEE R FRA TSR 7 d, 85 A
TR L) DPC FRUEFRIR 1.0 mL, TTAMR ST, fifi 145
i DPC (R EEIAH] 100 mg kg™, ARG 37, WA ffFr
FKEAAL, T 1.4.7.15.20.30 d J5 Bk 2 DPC
i, BT 3 IR,

1.3.3 {REEXT DPC At s i

BOXCT3F 0.5 mm B 69 4 20.0 g, 2T 100 mL
=Skt A 0.4 g JoK AR RN RIATR 2818
7K (3.0.7.0.11.0 F1 13.0 mL ), fdf +458 5 Kk & Rt A
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IKE Y 20% 40% 60%F11 70% , T (25+1)°C k537
FErhOREE T SRR AN T d, R IMAGE =
WEEY) DPC bRUEA 1.0 mL, FRAMEA], ffi B3
DPC H¥k BEIAF 100 mg kg™, 4kalts 7% WA PR
KEAZE, F1.4.7.15.20.30 d JFHEUEENE DPC £
o AP 3 IR,
L4 SHAE
1.4.1 +4Erh DPC B4 E S 4k

FEZEAR R AT A AR it - b roe3% , 2
AR o FREBUXNE . 3 0.5 mm §i (1) R
20.0 g, A 100 mL $2HU& ( 2 mol - L™ HC1+HH i, f&
R 1:1) T P i e (KQS5200B, B LU B A
IR BRA R B L) AE 25 CF 7 #2815 min,
HiE R 20, IR BT AR TR FIA 50 mL $R UK
P 2 W BT LW, R 2 OB, T eR:
R AL (R-124A , BiCHI, Switzerland ) 28T, 2R )5 ] Bk
TER AT 8 I ZR IR K , TS s e A rhis i 7%
FRISR 5 B B AL A 250 mL =i, Beik 3
WK, I NZE /K B AT 30 mL, i KOH ¥ pH 14
W 12~13, AR s =kl A g, Firis gk in A 30
mL 2 mol - L™ HC1{# Z ¥, FIJEY pH & 12~13, 4l
UE, B IFUEW, F A2 250 mL iR A 120
mg - L™ B 7S AL R A A T, R 5 min J5
PS4 ZN e TR, B E RS K T2
BUAHEE A 55—~ 250 mL 73 i =, 422 120
mg- L™ (7SR TR RZE I 2 I, BIFA P,
FrE K40, FiH 0.03 mol - L™ NaOH #£ A HLAH—IX
SRR, REH FIZA VA 2 mol- L7 HC e #
B2 Wk, 3R RA PN, WK AR, TR A b2
A ARG T, 25T, BB B+ I R (PR AR e
1:1) s it J s it SR A R A v A, DRI R H B+ TN
P (PRI 18:82),
1.4.2 DPC [P MR

ZET AR MCAE IR, H 20 mL 0.03 mol - L™
1 NaOH 43R A% , A 20 mL (1) 120 mg- L 7Sl
TORMEAT AR N, #ESYZE, F 0.03 mol- L
NaOH AT ZAPUAE, AU TSR RR N
J& M EEE T (CARY 100Bio, Varian, USA ) 7E
415 nm b e HOL# R
1.4.3 prifEfZk

FH B TC ] 10.20.30.40.50 .60 .70 mg - L™ DPC
PRUETAI, 2700 1 mL & T FEbedi R icie K
W LR, BHEIEERGW 142 SR TR AR

R ZE , FHAS AN DPC WA THEA R FRIME S L, D
SEERJ5 LA DPC FRiBH B RE AR . S8 B AL bR
ol bR eI 2, 2t oy 8 Mo e RN 1, mT LA
Ty, 7E 0~70 mg- L7 {0 [BIPY , DPC AR 50 3
BEMECR TG Beer A, W HBREL 20 #0550 1
SERES ROV RAEIE L 0~3.5 mg-kg™o A5k
IR R EE A 0.19 mg-kg ™',

0.9 y:0.012 1x+0.019 6
R=0.997 2

RIEB/H
j=}

0 10 20 30 40 50 60 70 80
DPCH¢ [ /mg - L™
B 1 45352 (DPC)RAE B4 E

Figure 1 Standard curve of mepiquat chloride

144 Fhnmles

TINS5 0 1.0.1.5 2.0 mg-kg™, +IHERES,
FiE AT A HEA TR A e S | 5 3 AR
TN ANSCRTE 74.5%~88.8% 2 [a] , AR 221 3.1%~
3.6% 2 [8] , A8 S ZBAE 3.9%~4.2% Z 6] (F 1), 555
BN iAo

£ 1 TEHRRHETROPCMFMEK R FRERE
MERRY
Table 1 Recovery, standard deviation and variation coefficient of

mepiquat chloride in soil samples

A /% brifiEfii s A2 R AL

fmg-kg 2 3 4 Fmm 1% 1%
10 745 810 771 805 783 3.1 39
15 835 89 793 762 805 34 42
20 888 846 844 801 845 3.6 42

1.5 DPC FEfR4 R HA (7)) FNFEAE 95%Ff 35 B 18] ( Toos)
Mt E

ALY LS R IR Al L — AT 5 Ao — )
T3, AR B2 S Tin: C=Cy exp(=kt),
Ti=In2/k, Ht,C, g ¢ I -3 5% BR e 2453
mg-kg™'; Co ARZGMA TIEHAGEIGHRIE , mg-kg™;
¢ ASEFRIE] , dsk A Rt AR R, A5 T AR 2 G
R i), do i ESURT A In Cm—ke + In Co, ARAESE
%ﬁfEﬁﬁ?@Uﬂﬁ*ﬁ,i k *ﬂﬂé%/ﬂﬁ T1/2 & T0‘950
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1.6 &tk
I Excel 41l DPC R#fif 77 #&, FH SAS 8.0 itk
4] Duncan P65 AL PR 2 [8] 25 T 69 B 21k

2 GERESWH

2.1 A&t DPC B&ERIZ2NN

DPC 78 K B FNAlE K 35 b i B i sh 2 an & 2
FI7 | AT BRI RE R 8l )12 S8 2, X gh )
U, R KT DPC YR A R J 2 3 T KA
AEFE 15 d J5 B REAR SR BT 60%,30 d N3 RER Y
FEfR R 3.12 %, A 7.2 d, BEfE 95% s it
[k 33.2.d, 1KpE 3 15 d J5 DPC (1) Rl AL
H 30% LA, IR I BEAR R 1.93 %, 2 A
R 9590 T B ) ) 4391 24 13.0 1 53.8 d, HY L AT
UL, DPC 7 - 38 v i) 3 it 2 U W R A R 2 e i
[FIVE RO 25 5 (T DPC AN R ARG, A S 36t 7
SRS AT, B AT DAHERR - FORE A .
120 o K
100 - LR
80
60 [

40 T

DPC i /mg- 1!

20 |
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IR fa]/d
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2 RS (DPC)FER IR R E I AP RS

Figure 2 The degradation of mepiquat chloride in sterilized and

unsterilized soil samples

2.2 TIEREXT DPC EARAIR0N

HEEEXT DPC [ 52 DL ] 3 FN3R 3, IR 3
AL, R EEAE 4 CCHT DPC [ R B L
218, 7F 30 d BHX AR T R 70% 4547 IR THE
) 25 °C, BB BN, 76 15 d BRI IR E] 70%
ety (RESE— LT E#] 35 C, BRI
25 CAH PR I%,20 d BEA AR 70% 4547, SUEXTN,
16 425 Fl 35 C&AEF ,30 d P DPC V-4 K A
Ry R 2.41% 3.25%F1 2.84% , [ A w1143 5]
7 22.8.8.4 F19.9 d, [ 95% T35 1t (6] 435114 98.6 .
35.2 f142.2d,

120

100 4-4C B 25C A& 35C

o
(=}

DPCH#¢ /& /mg - L™
PN
S 3

[
(=}
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] /d
B 3 38R X FURES(DPC)REAER 22
Figure 3 Effect of soil temperature on the degradation of

mepiquat chloride

2.3 THEEREXRIRESE(DPC) PR R RN

M DPC ZEA[A] S HEW B T iR shas (& 4)n]
DI, DPC [ R i 1 6 R 1 48 5 7K B AN ] TN A AE 22
o FKENEFIRKE B 20%8) DPC [ ff 2
30 d NE B RIEMR 2.94%, W 103 d, [
95% T 44.8d (F4), S/KEHME] 40% .60%F

&2 BIRES(DPC)ERBEMARE LIERHIERATRRRERINFSH

Table 2 Equation, kinetic parameters of degradation of mepiquat chloride in sterilized and unsterilized soil samples

b3 Fiefigesh J127 5 e PUE ZEL(R?) SRR A% - ! Ty/d Too/d
K In C=-0.056 2 t+4.633 0.987 6 1.93 a 13.0a 538 a
AR In C=-0.089 7 t+4.585 0.945 0 3.12b 72 b 332 b
VE - [ AR ) REFORTE 0.05 KPR 2553, F A,

Values followed by a different letter within a column are significantly different at P<0.05, the same below.

3 AELEEELGTHIRIE(DPCMMERAEREMIINESE
Table 3 Equation, kinetic parameters of degradation of mepiquat chloride in soils with different temperature

T Ve i 3l 32 YL RE(R?) PR % - Ti/d Toosld

4 In C,=-0.030 4 ¢ + 4.608 0.969 3 241 ¢ 228 a 98.6 a
25 C In C,=-0.0857 1 + 4.625 09772 325a 8.4 ¢ 352 ¢
35C In C,=-0.070 3 ¢ + 4.578 0.987 5 2.84 b 99 b 422 b
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T0% I, [ i i 2R 2 42 15 (1B 60% 1 T0% 2 (7] 1) 2%
SEARKR), I RER AR 55 ] 3.03% .3.25%
H1 3.55% , 21 5 A4 9 45 %5 7 9.6 8.4 F1 7.9 d, (At
95% T i [ 4 S 46 4k 41.3 .35.2 i1 31.6 d(F2 4),

120

- 20%FC
B 40%FC
—A— 60%FC
— 70%FC

1001

DPCH¢ /& /mg - L™
I )
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s [) /d
B 4 568 EXRURES(DPC)RERERI R0
Figure 4 Effect of soil moisture content on the degradation of

mepiquat chloride

3 e

DPC 7EARAE L 4 7 FH T AR AR B 2 1 R A T A
1) 70% Lk 123 R SR T 55 A8 9 A6 R R e 24
T 3 A /N DR I O T LB B8 R A 114 B 5%
gl FEFE R, i H 22 R R T 455k
FELEFN 310, [ AN DPC ZEAS ™ SRR 5%
BRI i %, (BRGNS FFRE W & DPC 7E
e AR T R . 1997 A2 [E IR E-E (EPA)TE
Mepiquat chloride B H B & il desE (RED) hig i,
DPC HATEA AN HERSE PE L A Nn A4 &
Ffitt Ry COM B AR PIBAIZ S T DPC 2ok Ak
SR T Pt A 2R R AT A 20 (2 90 41
FHTAXT DPC 78 + 38 rp iy B A 64T T 12058, (1
M AR KA, R ARBEIX 4 DPC HIRF 7
o ARSCFESE = W E R B S5 LR T DPC 7R K
R AR R I R A B 0127, 45 R SR DPC 7
3P R AR AL T W R R B A SRl AR
2R CR B 3O PP RIREARE N 1.93 %+ 7', 2F
T BRI 95% s it 18] 4353114 13.0 Fi 53.8 d, fdk:

ViAo B (AERTE L) PSR
312 %-d™, FREWIRIREAE 95% i it i) 43512k 7.2
133.2 doiX —25 5 BIHf DPC 7 48 i R 7 =X
St T M

THEREEXS DPC REARA &2, A
25 CH Rl 4 CT e, 35 CT 4 25 CHA i
12 (] 3,38 3) o RGN AE YRR RS2 PR 2
JIr 7 H ) AR T A A SO, T e T T R A 2
A5+ A IR AL RS R R 2R
YAy AR R L B R R |
KR IR AT . A BILAD J5T 0 ik 55 DR 3R ) 52 Wi it 1) 15
PE, R BRI 52 W Bl ) 27 B M T 3 1
PR T B X i A 24 O KBS 4 SRV E P o 3 80 88
R A U RE — R O T A ) TR 2 i Ak A 00
25 °C'F DPC (R 3 b5 sy it dme R, R X — iR
FEAF]TLL DPC AR R #ER 13 AE: P 1 A I it T
R, t FLEGE BT DPC AT fh2F Rt , 1T 4 “CHY
IR AT BEXT DPC 1) AR W R it FOAL 2 B Ak A A 52
i, % F 35 “CF DPC HIMHAREE 25 “CF S, i e
ek v B TR EE S T A P AR R B e A
Pl (A T B Ve B B AR T K

HAN, H AR DPC FEfRI) FEHE R,
FEA TR T 152 B 13 BB (20%~70% ), - 38 B ik
K DPC [SfifpBitie e -3 v i 5 B Ik (e bl e (55 7K
R TO% I (A5 BRI A 95 % it it Bsf 1] 43 33l 44 20%
AR%L 2.4 F113.2d) 53X — 7 Iy 3 Sk g m
AR R YIRS | 05 3 RS R B A
A DPC LR YIRS, 53— 5T, 33K 5308 5%
A SRS A B e [ AR RIRRR 2 () B 3 T 25 2 )
FHOEIT X S AT RESZ I DPC Ak 22 R T 1E—E
TR LU DPC AU R e e sl 115

AERIEGORD DPC 1 A R 2= 5 . &
PR [R) RV AR AP E A ] S A (B 4T, Oy 8.2
d; EPA 5T Mepiquat chloride B #1810 ORI AY
2 E 12k 3~21 d; PAN Pesticides Database Chemicals®

* A AELBEEKEEGTHIRES(DPC)RIBEMEF 2R BEMNNFESH

Table 4 Equation, kinetic parameters of degradation of mepiquat chloride in soils with different moisture content

A K% FC Rt sh 2 e YeE 2B (R) AL AR %+ ! Tyold Tyes/d
20 In C=—0.067 8 1+4.646 0.954 5 294 ¢ 103 a 448 a
40 In C=-0.072 1 1+4.586 0.966 4 3.03 ¢ 96b 413b
60 In C=-0.085 7 1+4.625 0.977 2 325b 84 ¢ 352 ¢
70 In C=-0.097 0 1+4.673 0.938 7 3.55a 79 ¢ 31.6d

(Dhttp://www.pesticideinfo.org/Detail_Chemical.jsp?Rec_Ild=PC32887
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H DPC 7EA7 %8 3 b P24 25 110 39.0 d; B
FOOTPRINT Pesticide Properties Database 2 DPC 7F
S SR AT T Y SRR A S I 11~40 d(20 C),
SE-#4{H A 26 d;Orion Crop Protection Litd F1 Barclay
Chemicals Ltd 4357 H 557 7= 5 ALIGN F1 Barclay
Banshee [) MATERIAL SAFETY DATA SHEET i},
Wi DPC {1y + 5 [ it~ 22 0109 10 d A1 10~97 d (20
°C)., EPA f] Mepiquat chloride #7510 95 RH +
th AR RE R 23 520 DPC 7 38 v i ik
JE, ARSCHE I B - MR B AR B XS DPC Y A
AR EF , PRI, AFEPRIEZHROCT DPC g
SN 22 57T e 5 LI AR RN K

A2 AR G PR EE 2 A PPN 1R U ! i IR
(T R 245 R B R 2R 3 N <3 A Y
R BEIHARE  3~12 A H A h AR B A 2, >12
H B R IR AL EL, DPC J& T 5 M i e 2, 18
- R B IR, PR 2 R B, i L2 DPC
TEAR T AR ) TP o sk B Bk PR ARAIR ! 90 = 22
.
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