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Effects of pesticides metolachlor and S-metolachlor on soil microorganisms in aquisols [I. Soil respira-
tion. ZHOU Ying"?, LIU Weiping'® , YE Huina® (*Institute of Environmental Science, Zhejiang University , Han-
gzhou 310029, China; *College of Chemical Engineering and Materials Science, Zhejiang University of Technolo-
gy, Hangzhou 310032, China; *College of Biological and Environmental Engineering, Zhejiang University of
Technology, Hangzhou 310032, China). -Chin. J. Appl. Ecol. ,2006,17(7) . 1305 ~1309.

An incubation test on the soil microbial respiration as affected by 0, 5, 20, and 100 mg - kg ™" of metolachlor and
S-metolachlor ( Dual Gold) showed that at the early period of incubation, 5 mg + kg ™' of metolachlor had a stron-
ger stimulation effect on the respiration than 5 mg + kg ™' of Dual Gold, but after then, metolachlor presented an
inhibition effect while Dual Gold had the effects of stimulation or recovery. 20 mg -+ kg~ of Dual Gold had little
effect on the respiration, while metolachlor with the same concentration stimulated it. 100 mg - kg™' of metola-
chlor had a stronger stimulation effect on the respiration than 100 mg + kg ™' of Dual Gold, but both of them had
the same inhibition effect during the later period. The higher the concentration of metolachlor or Dual Gold, the
greater the stimulation effect was. There was a significant difference in soil microbial respiration between treated
and blank soil at the beginning of incubation, while no significant difference was observed during the later period.

With the same concentration of 20 or 100 mg + kg ™', metolachlor had more harm than Dual Gold. Tt was sugges-
ted that metolachlor and Dual Gold belonged to lower poisonous pesticides, and had less harm on soil microbes.

Key words Metolachlor, S-Metolachlor (Dual Gold), Chiral pesticide, Soil respiration, Soil microorganism.
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TRRETHIL TV RFREHEER 2 ~10 om BEL
B, IR O ER G, KB S T R BT
FHEYBE, AT IS —F BT 2 mm BB EY
S MEFLIRA S WM EHERT, HERT 2 mm
mOATHEEAHRNSFNE ZE XL EpHENR
7.2, BRER]N1.82%, 1T YH 17.3%.
2.2 KA 5EH

RAPERE(95%) , Tl a(RMRA) , EXREH
— R ST A E =98% ; & EBI/R,96% I (L HELD
) EEREH#—SRAFAE =98% ; HCL, S e (P E
BRI ) s NaOH, ¥l (BU M A 4k 20 ) 5
BaCl, ,fb3 4 (WL X B TEF ) s B Bkis =~ &
BAF AR RGN ) HEE, F g (P EESGEA L

FREL 64 g Z LB (TERTFLEHN S0 ) , BT 100 ml 547
OB T EHA KB (K 21 em x 5 6 cm x & 21
cm) F,3F 25 C +1 CHEKSF 1 . REMARREE
f , BEHAE LR IOMRBE S 510 5.20 1100 mg - kg ™', FH%
FABETELRRRESKEN 60% , EMRES, BEH A
BEWH S, RN A BT 4 HE 35 ml & 0.2 mol
- L™' NaOH B II/MGERR , SRR IR 35 7. & K & NaOH
WA/ NPEARE , AL RRTEE TR AT R IO — SRR,
[FIET, it A i 8 NaOH ZEMIK/NGEAR SRR B 37, 15 AR
EARHATRE. R 3 KER, ANHE AN R £8R
RE TR RN P ER.
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ZBME ;20 mg - kg AbFE RS R, E O
~36d BT EFERANEIGE(4~T7T 18 ~21 d #l
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d B IR I 58 BE EUXT R R TR 42. 25% ,BEEAE T ~ 36
d B 2B H]. xR R 3 R E AT
L EEAT S, W B K, Xt SR R O B AT AT R
BERCK /G5 100 mg - kg ™' Ab3E + BERSIE R (K410 )
BERK.

SR Fl DMRT 35t 3% 1 BEEHIT R A, 7 4
~7 d B}, 5 F1 100 mg - kg ™' ZbH + #E ) PR 0% 3R B
St MALEAEREER,20 mg - kg™ A3 5%
HEWERABE ;77 ~9 d #F,5 20 mg - kg™
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Table 1 Influence of metolachlor on soil respiratory intensity (mi - d~!)
e B 3% 5% i} [8] Incubation time (d)
Concentration
(mg-kg™!) 0~2 2-~4 4~7 7~9 9-~12 12~15 15~18 18~21 21~24 24-~27 27~31 31-~36
CK 414.42* 225.79* 387.22> 324.98% 194.75° 188.55° 190.24* 179.02° 170.01® 190.51* 128.57* 103.71°
5 424.94* 298.69° 446.67* 441.22° 173.78* 159.58* 185.73* 153.53* 163.16* 146.89* 106.48*  87.56°
20 440.31* 278.98% 336.17° 329.21* 221.55* 219.29* 219.57* 177.61* 209.68° 191.65* 138.08* 120.19°
100 391.76° 325.40* 550.81° 298.75> 166.26*° 184.60° 187.18° 134.83* 153.40° 146.33* 88.00* 64.11°

FABE I AR F R A2 5 8% (DMRT %, P =0.05) Different letters in same column mean significant difference at 0. 05 levels,

Duncan’ s new multiple range tests. T [i] The same below.
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Table 2 Influence of Dual Gold on soil respiratory intensity (ml - d ')

W E 1% 3% &} [8] Incubation time (d)

Concentration

(mg-kg™) 0~2  2~4  4-~7 7-9 9-12

12~15 15-~18 18-~21 21-~24 24-~27 27-~31 31-36
CK 414.42* 225.79" 387.22* 324.98> 194.75* 188.55* 190.24* 179.02° 170.01* 190.51* 128.57* 103.71*
5 407.13% 277.65° 430.09° 300.86° 220.13* 214.78° 226.34" 183.84* 198.00* 190.80* 132.19* 115.78*
20 416.04* 297.88° 400.48° 295.78° 185.16* 206.88° 180.37* 157.49® 170.52* 172.95* 127.94* 105.07*
100 443.55% 357.77° 392.86° 271.25° 166.26° 165.98° 182.90° 133.42° 155.80° 139.81*  87.36°  65.30"
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MF2 A5, 5 mg - kg™ Ab3R G AR, 7E O
~2 d FPFIRSREERZBIH],2 ~36 d N EBERIR
WIE(T ~9 d BU5h) ,2 ~4 d B PRI 38 B ELXT R
22.97% ;20 mg - kg ' AbE ST AR, E0~7 d
BRI IEE , HPFE2 ~4 d BIFFIRGREE HW RS
31.93% BEREA EBETME (12 ~ 15 d B4 5
100 mg - kg ' RbFR 53T HRAR L, 7E 0 ~7 d BFERILA
BOE KA 2 ~4 d BRI SE B EU ST BRI 58.45% L 7E
BEJG 7 ~36 d ZE[HM . 3T &R 3 MIREALE
PEAT LS AT S0, U & A5R/R XS - PR A SIS AR AT,
WERAK, BEREAK; BHMEEE, K4 100

kg 'SR IR _FABRBR AR SN BAHT
—3, T 20 mg - kg™ NP R E L REEMEZS )34
3t ERAR R, B SR B B
A, 58 20 mg - kg™ S AR /RN 4 PR A B0
K, To5 R P B LR A M A ER. 20
mg « kg™ 5T AL o (3R 1 49 P O ) B i O
TEMAAEERTRIKE M £H/K. 100 mg -
kg ' SH/REREN _EURBMERLE 15 dATK
FrtHE4,15 d fF—EAR T4 ;100 mg - kg ™' F
REEET RN AR BEREEHER TR
41, U6EA 100 mg - kg ™' BT B HIRPIRAAE
WA R, X BER 1 PP R 50 i Fa T AR

mg - kg ' RbTR AR IF IR A BB B BLK. HfeE AT IR /K.

SKF DMRT ¥:34 3% 2 £80/R% HPRIRE Y 0 [ a ——
WRIBIB AT R, FE 2 ~4 d B3 AIRBEALIE 17 a0 | / —A—m
5% B8 - PRI (PP IR B AR AR BB AR, 2 E 3 300 ?\E/\
ANV BEALTE -+ REIR] (OPR IR R B 25 R R B3 HAc oW =S .
E A& L REE TR EE R R . - 100 . . =
3.3 ST RRA SR PR R H s re

LTS mg - kg RATERASHE 53 "\/.
LR LT RIR B A AR A IR F AR B E | .

®E 200 S

W WERBEAT MK 12 4 UE % =5 .
TR B ) - 67 % 3 BE B IS T R, I - ' ' ‘
HIVEF, T 40 R U — BLAL T3 & PR R . 20 z 50 f ¢
mg - kg ™' G #B/R 1 FEXT S OP IR 3 BE 10 B 0 R e 7%§k
S SIS AN, B RMOE R A, T 20 mg - 20 f X Naca-eca_g-a
kg~ FEPS I BE R+ REYE O ~36 d EEEIHMIE (7 o f | ToE =
~9 d fI5h). 100 mg - kg™ FPT AR BRI AR - 0 oo 40

R T d ARTH R BN BIE , BR W HE R B
BEXTEH/R,T d UG, TRIFREERZ B
i, HR R B KB .

M 2 ATH,5 mg - kg™ 57T B A SR
TR AR S B A X R, T H &8
IRERE M BB SR, 8 5 mg - kg™
5P PR B i @ R N - S0 W IR 8 R AR A L R
B AR BE 5 YA s L S I IR 54 R i X
TRBE G E /DT RIKRER SR 20 mg -

Incubation time (d)

Bl 57 RO & 5B N SRR R 35 AR R

Fig. 1 Influences of metolachlor and Dual Gold on soil respiratory intensity.
a) Smg- kg ' RN B S mg - kg ' £ ¥R S mg + kg~ metola-
chlor and 5 mg - kg~ Dual Gold; b) 20 mg - kg ™' 5779 B BB 20 mg
kg ' & #R/R 20 mg - kg~ metolachlor and 20 mg « kg™* Dual Gold;
c) 100 mg - kg ™" 575 B BEREAN 100 mg - kg™  &#F/K 100 mg - kg ™!
metolachlor and 100 mg - kg~' Dual Gold. L &#F/R Dule Gold; . $R
HEEjE Metolachlor; M. X1H® Control. T [R) The same below.
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Fig.2 Influences of metolachlor and Dual Gold on soil total respiratory
quantity of CO,.
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4.1 SR ERE 3 MKELER REAK,
RTRINT + ST IR A BOR BB . R R
Ve 27 AL R kAo E SR IR A B0 46 L 1 100 mg
kg™ 7 R B R A FRAE S AN R IR A 0 A
H.

4.2 SHEIREY3 VAL RTINS L R IR
YRR R MEREA KR S mg - ke ' &
ERRALERRS + RO SR HE T B SR e R
20 mg - kg™t SE/RALIRXT + HERIR OB R B3 S
100 mg - kg~ AL T A 147 -+ P R BTS00 2
.

4.3 5 mg- kg™ ST A RO XT £ IEOT IR O BOE R
BRTRKE M ESEIR,S mg + kg™ ST H BMext
IR B 5 E N T I B B9 £ 50U 20 mg -
kg ™' & #FR N+ HEP IR G RE R K, T 5 PR R

Xt L HVF R A BE . 20 mg - kg N
X B 1 R IR R IR AT LA R E R T
I BE 3R /R. 100 mg - ke ™' 5 P Y B RO - 4
PR SERERTRRERNSHR G -E/N
A KHAR I, 100 mg - kg™ T H RS -
Y IEE R T R E M AR
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xR LRI PP R A TE R HER, RN E
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