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Abstract; A field experiment was carried out to study the use of thiamethoxam and thiamethoxam-difeno-
conazole mixture as the targeted insecticide and insecticide/fungicide in the corn seed treatment in order to
explore the temporal differences of pesticide residues in soil and the changes of rhizosphere and non-rhizo-
sphere soil enzyme activities and the changes in the number of culturable bacteria in responding to the in-
troduction of these two systemic pesticides via corn seed treatment, and reveal their potential effects on the
soil micro-ecological environment. The results showed that using the label-recommended application dos-
age (6 mL/kg seeds), the highest concentrations of thiamethoxam in soil were 0. 068 pg/g on June 19 and
0.036 pg/g on May 27 when corn seeds were treated with thiamethoxam alone or with thiamethoxam-
difenoconazole mixture, respectively. Thiamethoxam mainly remained in the 0—10 c¢m depth of soil, and
the residues were below the detection limit (0. 004 pg/g) during the corn harvesting period. Difenocon-
azole was not detectable in the soil at different stages of corn growth. Both thiamethoxam and thiamethox-
am-difenoconazole mixtures can inhibit the increase of number of culturable bacteria in rhizosphere soil,
and activated the activities of catalase and dehydrogenase in rhizosphere and non-rhizosphere soils at the
early phase of corn growth and then the enzyme activities gradually restored to the level of the control.

Key words: corn seed treatment; thiamethoxam; difenoconazole; soil enzyme activities; culturable bacteria
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1 MBERZE
1.1 XG5 R

RIS . KT 2020 4 5—7 H7EE KT A K IE TR EVE R R 2H IR R 5 1 (30°0'N, 106°7 E) i
1o HLIX JE B RS, 5—7 A AR 26 °C. A REKE N 208 mm. HHERR N A+,
FEARVER . pH EOY 8.4, AHLBBEEC 21.5 g/kg, AT HON 1.3 g/kg, W R TR > By
51.2 g/kg, ARBETE BN 28. 7 mg/kg, HACH B> EC 89. 0 mg/k.

PE AR 2 ¢ AR 56 Al FH AR 24 8 I 700 W e 1 R ) R o R R Tk PR BRI, S B SR A A AR L R 2D
5051 PD20160110 F1 PD20161551. #4136 B 45 #E 7% 57 £ (600 m1/100 kg 1) 78 52 46 5 #E 47 £ K
TAAK.

PRI EOK WA BRE 1007, o PR T AROML RE 27 B - rpc SR 1L
1.2 &It

S T 32 50 BF 5 1 ke g R 0 e g T Y P YR TR A A R K B AR X A S A S R B R L
667 m’ IR H R0k 3 AKX, HAKKIER 0.5 kg FAFF. 4 hm® 60 000 HrEXK. 3 KK
SR RZH (CG)  WE HUWR A (Z) FIE R R ik FH AR N2 (ZWD . RS R IXCALEE 4 AS/NIX, 3] 12 A4S
B /NI H Al AR A B R] 20 K R R — 2
1.3 TEHMARE

EARFPF T 2020 4 5 H 10 HEEM, 1R, RAEERT 5 H 27 HAS A, BBIKE . 6 J 10 H
(32.d, WO 6 H19H, 6 425 HUAU7Td, #iE#ND . 7 A4 H., 712 H64d, @KW .7 A 22 H
(74 d, FLAMD . BEVUAHEUREAR + 38, RAEMRPR L MAER PR+, REMN Lo E KR =E AR T, H
2 mm B G FRE 0, BT —20 CHRYFREE AT R 2G5 B A 5 53 — AR Ar i TE M A T R A i e A
FE—80 C A T IRFE, RIGHATASCHR AR I . b, 5 3 27 H A AEARFR 1 PR P A A ] 458 IR 3235t 2k
1.4 WEFZE
1.4.1 EERFBHEEMZ

WERAREL 10. 00 g L HERES B THIEIM P . A 10 mL 47K )5 # &KL 1 h, A 20 mL Z B,
180 r/min £ IR 1 hy FRIF 5~7 g NaCl B T 100 mL 208 v, B W 8 A b, 498 8 b B
A 20 mL ZJ, # 180 r/min # JK#k#% 1 h, FIHFWEAE A FiR 100 mL B0 H . 5 000 r/min & .00l
#5005 min, W2 mL EVEW, 1 0. 22 pm JRME, B THER/NE P, BERE/NBE T —20 CUKAEH . R AE
FBF W0 T 3 AT o0 b
1.4.2 E3EEEEMRME

(1) 3 it Uil

fifi 1 Solarbio © - 18 Jiit &0 i (S-DHA) 16 M A8 W 3 550 &5 4G D0, EL A5 9RO . 0 45 0 % BEVAS 45 A
0.1 g/, XA INAH = 1 mL, W& o AR — 0.5 mL A7 = 0.5 mL, IR5J5 37 C 1y
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¥t 6 h g s B vk 5 mins 3050 A 0.5 mL {50 =. £RkE% S, 37 CARIE 10 min, 1 200 rpm, 4 C
BOHLE L 5 min, BCETERE TR G T, GG RE T E M K N 485 nm &R .

(2) 3 S b A

fifi FH Solarbio © + 31 % fb &0 (S-CAT) i PAS IR S A . ELAR A5 BR Dy . I ik Jo A8 R0l 7 45 45
A 0.1 g K, MR FTE 40 50 AGRH — 1 000 pL, EEEFEIMAIGEK 1 000 pl, 25 CHRHE I
20 min J5 . =M AGKF = 25 pL, IBAJET 8 500 rpm, 25 CELOHLE L 5 min, B FWER. 2
MG = 120 pL IRAT, HAGEEE RN K R 240 nm ZfF Tz,
1.4.3 2ETRAMAXS

SR R 08 Y- AR 12 00 52 - M T B SR AN B R LR AR IR . Se e - HERE K Ay R B TR AREL 5. 00 g
TRE, ASES 45 mL BEK =M. 8% 20 min, @ LR, EAEEWREE 10 min, BN T
HEREW: M1 mL RHERTRI, B TREA 9 mL RREK I T, ARG A R ERR R S, T
FE AR R VORE DA BB B 101 AR BE . JELAR R L 1 T R VR A P B G A i B SR SR D, 1 30 min. BT
37 CHYMEIREEFRAR T 12 h, BB IS b | T8 7% 401 34950 B 15 3 604
1.5 HELESE

IS 45 R 3RIR R T 8 £ R 25 (Mean = SD) » SR SPSS 21. 0 8K #EAT Bl 4o, RAPRE R 7 2
SEBT, BEAKCERR 0.05. R Origin 2018 FAF 41T 1E.

2 #RE5TE

2.1 BEHEMEAR-ABAAMENETERRERNENENLER

X 0~10 em R L HER AR 25 5% B S DL IEAT TIISE L S5 RANR 1 Bas. HOEE R A B, 6 H 19 H R
AN B E R, 25 TR ORI B AR G R9AREE. £S5 H 27 HL 6 4 10 H & 6 H 19 H 3w dumg
SR BN 0..018,0.085,0. 054 pg/g. ZREW, 6 H 19 HZHT, FEHE ERMAKRMER, Pk
B R S A WG . it T A e R R Tk PR IR AR B, 5 8 27 HL 6 10 H L 6 A 19 H Hy Al g F) wE duk,
BR B30 0.036,0.024,0. 019 pug/g, HAYE AV R TG R, 56T 5 K AR K AT 00 Bl 4 i 8] 4 5% + 8 o
WE HU R 5% P R WU, T AR T PR B I 7 T OK A% A AR R IR S B T A BR

1 AEAMKFALETLHERAZBER pgeg !
Ab B
H ¥ Z A

TMX DFZ TMX DFZ
2020-5-27 0.018 n. a. 0.036 ND
2020-6-10 0. 035 n. a. 0.024 ND
2020-6-19 0. 054 n. a. 0.019 ND
2020-6-25 ND n. a. ND ND
2020-7-04 ND n. a. ND ND
2020-7-12 ND n. a. ND ND
2020-7-22 ND n. a. ND ND

VE: 7 o HUME0E UG . ZW W HUGE A8 R PR BRI IR R, TMIX Oy W HUBR  DFZ O R SR, na. R KB K 5
ACZ . ND Fe7m M1 T 0 KR e

B E R, WEHRAE H SR RN S A 27 HE 6 A 19 HZ MW BAb, ATERR O K FN R
AT AL o P AR Bt K - 09 A A GRS BRI, BBOfo 198 v O LR 5 B AR AT . R LR O R P 3
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TE T A3, WA R Wood %5 B 52 th i Hh AL 5 v (9 A B4 R 29 5 %0 REBE AR Bk i,
Ay fE SR M B £, AAN, BB D R AR A S B 10 %0 B9 AR 25 I B v A
PR RN, A RT 90 % MR ZGNF T4 8] T + 1. Anderson %57 IR 18, AR it FH 7 2 AV 4 2%
RURASTR] , A 1.6 20~ 28. 0 Y0 I3 AR B AS HL50) B AR 40 I e T 90 4 1 A BB 8 i ok b A
I % B AE M v it 2 23 BB R TR M EOK R AR ARG FE I R AR — R AR LGRS AT R, AT
SR - HER A A PR A TR TE 1 6
2.2 R R FOE R - R R IR MR R XY L I ER R M R
2.2.1 ERoAE Rh- KR SR R A 2 L AR R

Bl 2 R T A PR 4 i B AU S AR g 0. BE A ORI AR, Gl R R A 550 Ak B - 48 Sl I M X A
FEMRry &, 5 3 27 B G BD ARG R R K, 7 A 22 B (FLED ARG PR/, R I RTAR bR 1 +
S ST 0 PR N R R B, BESRO S B IR SRR, PR AT R TE R R K W AR VRIS B LB, AT
DA S 39 Bk A W ohe A A BB T T (0 SR R AR BT A R U T M R ERE
TE 5 B IR T e A ARON 3 S i B0 T AR AR IR R L BB AR B A B U E W sz B e, R TS Bt
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Ok A R B A LTS ey . AR 24 XA ) A K RN X - S8 Gl B ) B o R R R AL BN R MRS L WE HunE
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YT Sl R s o T 5 R SR TR MR R O T 4 B OR A AR KRR ORIE L 1586 4 5 X IR 2H AT
Jtn T R AR AT i A SR PR S LIEIE A RIFRAHCOC R, A ERMAERK KT, LR
b S B S PR T AR E . ARARBR 0 A A G TS P S AR B AR R AL, BEE B R A HERS it A A
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E3 AERGLETHLETALSHEY

AH LR X R Ak e e 0 R I R R ik A s T ) Ak R 9 5 R Ak U Y O M B AR, AR BR
SHE T 1. 10%~37. 1320 Fl1 0. 64 % ~36.55% , FEARPR 43 B4 0. 3226 ~31. 680 Fll 2. 47 % ~29. 942,
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T BL BT 0] RE A T SRR E W A, RS U AR R IR B0, e 25 5k BA R I I TR) 1) HE RS B e b, ]
B3R 20 B A B0 R A2 ROKSF . AR L e e R R T T P A TR R Ak T, B W e IR Ak P R R OK A R AR G
A - 3 ] B SR AN DA R R, R RE R R 2R Tk A A - S AT B 5 A TR A R VR R L 0 R Tk A e i FH
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3 &k

Pyt W I L W 1 RO T P A A YR T P IR S bt R SR B R A 0~ 10 em LJEAL. BESEHIN
WE b R A A 39 P ) B e R A B4 O 0. 068 g /g (2020 4F 6 H 19 H . BRIt Al 0. 036 pg/g(2020 4F 5 H
27 H o AR o ARk HY BRI A 2% I 3 2% 1 09 R B 1 R Gk B A Y R

5 0F HR AL AH W P 0 A R R R ik P S I TS ) Ak T - A R e AT U A 3 2 34 A IO A
F s MBS A A e Sl R S A ST Y3 R e 0l 4 R 0. 2706 ~ 11,94 %6, 0. 7300 ~ 14. 5106 F1 1. 1096 ~
37.13%, 0.64%~36.55%. BERMRMER, HHEEIE MWK E ) 5 % B4R — K.

FORAE R FTI W Hh g I R Rk A e T ) A 3 GT - M T 5 A TR XA B S B AR . R R K
AR I A 400 1 FH 320 0 ek 59 1 8 L B 2 5 0 R A [ — KT
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