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The Impacts of Four Typical Herbicides on Microbial Population in Paddy Soil

ZHAOQO Lan, LI Hua—shou

(Institute of Tropical and Subtropical Ecology, South China Agricultural University, Guangzhou 510642, China)

Abstract: The effects of butachlor, bensulfuron—methyl, the mixture of bensulfuron and butachlor, potassium chlorate on soil microbial popu—
lations in rice paddy were studied. The results indicated that the number of soil fungus, soil actinomycin, soil bacterium population were all
affected by these herbicides. In terms of effective time period to inhibit soil microbial population in paddy soil, the order from long to short of
these 4 herbicides were potassium chlorate> butachlor> bensulfuron—methyl> the mixture of bensulfuron and butachlor. In terms of magni—
tude of the impact, the mixture of bensulfuron and butachlor had the lowest impact on soil microbial population. The influence of those herbi-
cides on Shannon—Wiener diversity index of soil microorganisms changed with the applied concentration and incubation time. In general, di-
versity index decreased in early incubation time and then recovered 7 days after the application of these herbicides. Butachlor had great im—
pact on Shannon—Wiener diversity index, while the mixture of bensulfuron and butachlor only had small impact, indicating that the mixture of
bensulfuron and butachlor was the best choice for herbicides in rice paddy, bensulfuron—methyl was the second best, butachlor was the
third and the last was potassium chlorate according to their effects on weeds and impacts on soil microbial population in rice paddy.

Keywords: butachlor; bensulfuron—methyl; the mixture of bensulfuron and butachlor; potassium chlorate; rice paddy; microorganism

AR 0500 0 FH A B ) S Bl i e R 2 H
T AN IE TR (KRB HT AR #h 1 Al
ERBORE, AL 2006 4RI E RHHET R ED TR
2000 21 hm?, #3135 2010 4E G #PR £ VE Y m B
AR TR 20%, KRR E R LRI, X E—0
BLATA RE ST AR, BEnT 2K R AR K

W #s B #5 . 2007-05-30

E&A . B & S ILRHFFE <973 #1217 H (2006CB1000206) ; 5
B ARBL TR 4 (30370289) s A 24 15 Ak 2 AR W2 2 A
SR E R (Z4FIF 05-08)

TEERT . 22(1982—), %, DU B0 58 A, 595 1w Sk i e

Bi{EE . 2247  E-mail:lihuashou@scau.edu.cn

KE AREE, TP A FERST SR
IOk LA

UEAFR , F AR A AR B T AR AR PR, B e
B E O — e AN R B F-Be DR BRHE 55 R
ST AR TS G R H 45 58 Hh P 0 AR S R GE
7™ A UM I 5 R A A 2 5 AR, B
R A AR b T B B 0 AR e SR i A E AR
FEFMRE, BRE KR, 204 70%EA 1
S, EAE R LS A M ) SRR, i LA )
FIIRERIAERFIR RAR I MO e Y e
LT, LS A YR A S R Y R R T
T, RAEWEFERW], 1R P A 2 B ke


mailto:lihuashou@scau.edu.cn

27 5% 24 & W B

B o2 509

H IR, R A2 HE A L35 X SR )
A Wi B TR AL 2 7 A R W R TR M AR o
e, PRI AR 258 A 1398 I 0 138 ol Wy S
I TER R BN AR 25 A A P ST A B R
E B SRR — 9,

SRREIAE LA 20 RS WA AR R )
IFR1EL 22 R ROl B R Tt AR SR AR
SEAEIA T R CR RS F e 2 — B
SRR B 7o A AR 08 S LE AR L K 5l o
TR A KA EAT WL 3 A0, A 1998
AR ] 15 1 23 1B i 1 R P SR BRI AR DAy 2R 7
SAPRFGR X e MR A A AR Sl R B DA Rt 18
SRS 20z R AH R T AR ER A A
(R R T EETR 5k B S R A A ) SR %
GURRER 5 /K A5 TS Y R LA &2 L B A SR
AR ST R A B

IR FE N ST A0 AT IEE T RIS 500
A TR A I ) LU BTSSR, AR SIS T LA
A TH SRS R GE R 4 Bl T B SRR FH SR 05 (T
L CRERAIGE T NIRRT ) XA
WYIBgsEmR , DL T S e A0 A I SRR A 2R, D
LRI R AR

| BT

1.1 jRBawrat

KAEAEF RO R 2E AT K R (8 3 4E A (i
FUFATAR25)2~15 em 1 J2 8 1 438 Gl BRAE D 5R AL RN
A BREELY), T 2 mm iR o b S S A 3
fePERT 2 1,

12 FEMBEBRUEZEXF

Millip Q #B4li/K %, B T/EG  HRERA TR
fEfs (M E RIWERHE A R AR AfbiEssd
(JHRBES M) ; THZ-C fEIRAR % 8 TR
TSR ),

TR, () ME AR AR ) By
50%FLIM ;R R (VLA PR AR AE A A IR A
H)) XA FEICE” | FIRH 10%H WP, TIRH, ()
PESF TARAR) mmameiit: kg
fF), IR 30%I1) WP SRERHH, /A4l (KT e /=

A2z aGR) s Hipth A2 34 R o it
1.3 TiEabiE

S3MFREL 10 g WX B8 6 42 T 50 mL 719
SRR USIE B 280K, (i 49 Bk ik i KRR
IR 60% , BRPH R IH 15—k, fili KR AR, T
NLAM5AR (28+1) CRIEHE SR, FdESR 7 d, SR 5Um
DA Al K R £ AR 24 (i HAE A v VR B 435
IREN 12 B A AR A 2 AR R, DR
e 25 R IR FEALBRAE Xt R BB BRI 3 AN EAE
GFIAFR S A 9T 1.4.7 14 .21 28 d W8 T 3Ei ek
W, 45 24 70 S IR HR B BT LA SEBR A r= e o FH B v
A AR A (R - B i 24 e Bl PR - 48 o it/ (B
J VR P B i ML T AR 42 ) IR DA AR Ry
ALY, HARIRIG T LR 2~ 5,
1.4 AEITTE

FoH AR SR AR P, 0 MPN 188, AT
A4 WE RO MR AR, AR PDA B 5L8%
FEIE R R G 1 S5 %%
1.5 BN

B4 4 M F SPSS13.0 147 5 2243, Student —t
K365, Duncan B E M 2500 T BE =R R, IR
P 241 Shannon—Wiener 8501158 A0 51155
TSIt 24 % P55 — it 247 ) [] ) - 39804 ) — RS HE 1)
ZREMETE R, BAR-RANTE B T R A,

H= 2 P, log,P,;
=1

AU N . H=3.321 9[1gN—(1/N) Znilgni]

K cs ITAPIFIE n 926  PIRRIAMAS, N B
AR AR, 3.321 9 NHAL R, P N i PIFh
AAREE PR PR AROR E

FEIXHL FATHEIA N b, B o AL,
ERYIEAS AR ACHE VS N ) = R S 2
P AE RS BT

2 HBR5SH

2.1 TEREEXEH IR MBI
M 2 AT LU Y IR W (R (5 mg -kg™)
T E AL P A A F I P AR 21 d R

&1 il T S ERBAMR

Table 1 Some physico—chemical properties of soils tested

HHR/g * ke 25Ug + ke

ii%(@m/mg . kg']

A/ mg * kg Eh/mV pH

24.84 2.85

70.48

39.06 0.93 5.36
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Table 2 Effect of butachlor on total counts of soil bacteria, fungi and actinomycetes

AR T 'L.'LHZW? Jb BRI ) /d
/mg * kg 1 4 7 14 21 28

AE/x10° « ! 0 66.00+3.08Aa 30.00+2.31Cb 52.50+3.22Bab 54.67+2.91Bd 38.80+1.11Cab 52.33+4.48Ba
5 56.75+1.20Bb 26.67+0.33Eb 49.50£1.69Cb  150.00+10.00Aa  40.60+1.72Dab  52.83+3.21BCa
10 31.75+1.44Ec 39.33+2.40Da 59.67+2.60Ba 115.00£5.00Ab  42.20+1.59Da 53.6+1.33Ca
20 33.33+3.28Dc 38.67+1.76Da 60.33+4.08Ba 94.00+2.65Ac 36.00+1.38Db 51.00+2.35Ca

FLE/x10° « g 0 56.50+2.66Ba 49.33+2.33Cbc 67.673.91Aa  43.00£1.10CDb  25.20+3.28Ea 36.33+2.26Dd
5 43.75+1.03Cb 85.00+1.00Aa 30.00+1.44Dc 41.60+0.75Cb 17.60+1.47Eb 57.33+1.87Bb
10 23.75+1.03Cd 54.50+3.50Ab 56.17+4.35Ab  53.20£1.07ABa  17.60+0.98Db 48.00+1.83Bc
20 34.25£1.70DEc  43.50+0.50Cc 37.00+1.67Dc 51.20+2.58Ba 29.20+2.40Ea 62.00+2.84Aa

TEH/*10" g 0 80.00+2.16Ba 149.33+3.53Aa 43.71£0.52Db 62.83+1.72Cb 30.00+£2.89Fd 35.00+2.46Ea
5 46.67+4.81Db 126.00+6.22Bb 56.25+2.39Da 75.67+1.96Ca 143.33+8.82Aa 52.33+4.54Da
10 52.00+3.24Db 157.00+£2.86Aa 42.75+3.09Eb 62.00£1.86Cb 72.67£7.22Bb  49.67+4.42DEa
20 83.00+1.73Ba 116.00£1.63Ab 26.75+1.55Ec  46.67+1.36CDc  50.67+0.33Cc 44.83+2.87Da

R P R — B SRR 7 B R T ORS00 sl [/ 81 (/NG 788 ) Bl LB, Bl T R AR i oR 2 5 3 LU 3%
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Note:Means within a row or a column followed with different letters are different significantly different in the same microbe (DMRT

method, P<0.05).The same below.
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Table 3 Effect of bensulfuron—methyl on total counts of soil bacteria, fungi and actinomycetes

. I b BRI E]/d

B fmg * kg 1 4 7 14 21 28
A /x10° « g 0 66.00+3.08Aab 30.00£2.31Cc 52.50+3.22Ba 54.67+2.91Ba 38.80+1.11Ca 52.33+4.48Ba
0.7 72.67+1.76Aa 31.33+5.33Dc 43.33+1.84Cb 57.00+5.00Ba 36.25+0.63Da 52.83+3.10Ba
1.4 60.33+1.20Ab 61.00+0.58Aa 54.83+2.57Ba 22.50+1.50Eb 29.00+1.35Db 41.00+1.97Cb
2.8 52.00+2.83Ac 46.00£3.46Bb  48.17+2.07ABab  35.00+5.00Cb 29.75£0.96Db  44.00+1.81Bab
FLE/x10% » g 0 56.50+2.66Ba 49.33+2.33Ca 67.67+3.91Aa 43.00+1.10CDa 25.20+3.28Ea 36.33+2.26Da
0.7 51.00+2.35Aa 40.00+0.00Bb 48.83+2.64Ac 35.50+1.59Cb 27.40+2.44Da 40.00+0.93Ba
1.4 37.00+2.12Bb 38.00+3.00Bb 58.17+1.68Ab 43.17+1.08Ba 28.80+2.13Ca 40.00+2.34Ba
2.8 35.25+0.48Ab 28.50£4.50Bc 37.00+1.88Ad 35.33+1.61Ab 32.80+5.25Ba 38.00+4.92Aa
T H<10% - g 0 80.00+2.16Ba 149.33+3.53Aa 43.71£0.52Db 62.83+1.72Cb 30.00+2.89Fa 35.00+2.46Ea
0.7 57.25+4.07Bb 159.00+9.17Aa 45.14£1.61Cb 59.33+2.67Bb 40.00£0.00CDa  34.67+1.84Da
1.4 39.75£2.78CDc  118.00+£5.29Ab 44.00+0.87Cb 69.17+1.76Bc 28.67+4.51Ea 36.00+1.55Da
2.8 62.25+0.63Cb 117.00+4.04Ab 57.14+2.27Ca 83.67+1.74Ba 33.00+9.17Da 36.17+1.94Da
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Table 4 Effect of bensulfuron and butachlor on total counts of soil bacteria, fungi and actinomycetes
PR Tﬂ'?iﬁ?fﬂ‘iﬁﬁi AR BRI )/d
/mg - kg 1 4 7 14 21 28
/<107« ¢! 0 66.00+3.08Aa 30.00+2.31Ca 52.50+3.22Bb 54.67+2.91Ba 38.80+1.11a 52.33+4.48Ba
2 45.00+3.51Cb 19.67+1.86Eb 72.33+4.46Aa 58.00+2.00Ba 35.00£0.58Da  56.33+3.44Ba
4 49.00+2.08Bb  27.00£1.91Dab  64.17+2.87Aa 61.50+3.50Aa 37.67+2.03Ca  51.17+3.41Ba
8 62.7545.71Aa  24.00+2.74Dab  67.83+4.36Aa 56.00+3.61Ba 38.0043.06Ca  58.33+2.70Ba
HHI/X10°« ¢! 0 56.50+2.66Ba 49.33+2.33Cb 67.67+3.91Aa  43.00£1.10CDd  25.20+3.28Fa  36.33+2.26Db
2 58.75+1.18Aa  48.00+2.00Cbc  50.83+1.25BCb  49.17+1.14BCc  19.50+2.18Dab  53.67+2.60Ba
4 33.25+1.44Dc  35.00£5.51CDc  39.17+0.91Cc 54.83+0.65Ab 28.00+0.41Ea  47.00+1.86Ba
8 48.75+1.89Cb 63.500.50Aa 56.17+2.37Bb 68.00+1.37Aa 16.75+225Db  49.67+3.21Ca
W H<10% - g 0 80.00+2.16Ba 149.33+3.53Ac 43.71£0.52Db 62.83+1.72Cb 30.00+2.89Fc 35.00+2.46Ea
2 61.25+2.69Cb  219.00£0.58Aa  51.50+1.82Da 71.33+1.61Ba 48.00+1.15Db  40.33+3.03Ea
4 67.00+3.11Bb  208.00+3.06Ab 54.83+0.31Ca 49.17+1.54Cc 35.0049.54Dc  35.17+2.66Da
8 65.75+2.25Bb 118.00+3.06Ad  56.33+2.60Ca 58.00+2.88Cb 63.67+0.33Ba  36.00+2.42Da

x5 SERANEHITETAR EENHEZRHENZE

Table 5 Effect of potassium chlorate on total counts of soil bacteria, fungi and actinomycetes

BB g - ke SR
1 4 7 14 21 28

/<107« g 0 66.00+3.08Aa 30.00+2.31Cb 52.50+3.22Bb 54.67+2.91Bb 38.80+1.11Ca 52.33+4.48Ba
20 37.00+£3.85CDb  42.00+2.89BCa 36.33+2.11Dc 63.00+5.00Ab 27.00+2.41Eb  44.00+1.00Bab

40 44.25+4.35Cb 28.33+3.18Db 41.50+2.31Cc 92.00+3.00Aa 27.00+1.30Db 51.33+£2.63Ba

80 38.00+2.83Cb 21.67+2.73Db 68.50+3.69Aa 54.00+9.00Bb 25.60+1.03Db 42.83+1.35Chb

TLH/X10° « ¢ 0 56.50+2.66Ba 49.33+2.33Ca 67.67£3.91Aa  43.00+1.10CDb 25.20+3.28Ea 36.33+2.26Db
20 26.00+2.74Bc 32.00+0.00Ab 37.83+1.87Ac 34.00+1.95Ac 19.50+2.18Cab  31.17+2.97Ab

40 38.75£2.17Cb  41.33+3.18BCab  45.83+0.91ABb 50.00+2.21Aa 28.00+0.41Da 36.00+3.00Cb

80 36.25+0.96Cb 31.00+7.00Db 43.50+1.31Bbc 43.00+3.00Bb 16.75+2.25Eb 48.50+3.19Aa

Lk /x10* « g 0 80.00+2.16Ba 149.33+3.53Aa 43.71£0.52Db 62.83+1.72Cb 30.00+2.89Fb 35.00+2.46Ea
20 66.40+4.17Cb 142.00+0.82Aa 32.80+1.16Dc 75.00+3.71Ba 28.33+3.67Db 33.00+2.41Da

40 48.20+4.08Cc 149.00+2.89Aa 60.00+2.61Ba 59.33+2.56Bb 41.33+3.18CDa  36.33+2.85Da

80 37.00£0.45Cd  135.00£19.74Aa  56.80+2.52Ba 66.04%1.69Bb 31.00+4.04Cab  39.83+2.17Ca
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Table 6 Dynamic changes of diversity index of soil microbial populations after applied herbs

AR BRI )/d

7

14

21

28

BRI WS /mg - ke
1 4
TR 0 3.617£0.007Aa 2.904+0.070Bb
5 3.620£0.009Aa 3.174+0.025Ca
10 3.512£0.021Bb  3.052+0.064Dab
20 3.298+0.033Cc 3.206+0.034Da
I g 0 3.617+0.007Aab  2.904+0.070Bb
0.7 3.560£0.007Aab  2.752+0.045Bb
1.4 3.546+0.020Ab 3.165+0.069Ca
2.8 3.571£0.023Aab  3.210+0.021Ca
TR 0 3.617+0.007Aa 2.904+0.070Ba
2 3.613+0.018Aa 2.285+0.047Cb
4 3.506:£0.046Bb 2.318+0.072Cb
8 3.607+0.019Aa 3.093+0.083Ba
SR 0 3.617+0.007Aa 2.904+0.070Ba
20 3.355+0.117Bb 2.910+0.038Ca
40 3.602£0.024Aa  2.783%0.107Bab
80 3.647£0.002Aa 2.563+0.078Bb

3.554+0.37Aab
3.530+0.021Bab
3.610+0.029Aa
3.514+0.037ABb
3.554+0.037Ab
3.636+0.008Aab
3.621+0.014Aab
3.616+0.008Aa
3.554+0.037Aa
3.569+0.007Aa
3.591+0.017ABa
3.628+0.014Aa
3.554+0.037Ab
3.632+0.007Aa
3.585+0.015Aab
3.567+0.010Aab

3.599+0.0.02Aa
3.232+0.027Cc
3.439+0.022Bb
3.454+0.008Bb
3.599+0.002Aa
3.565+0.022Aa
3.293+0.021Bb
3.377+0.044Bb
3.599+0.002Ab
3.595+0.012Ab
3.637+.0.005Aa
3.628+0.004Aa
3.599+0.002Aa

3.486+0.022ABc
3.533+0.015Ab
3.583+0.006Aa

3.530+0.057Aa
2.655+0.034Dc
3.186+0.031Cb
3.542+0.039ABa
3.530+0.057Aa
3.578+0.033Aa
3.622+0.012Aa
3.530+0.057Aa
3.530+0.057Aa
3.424+0.049Ba
3.598+0.011ABa
3.484+0.096Ba
3.530+0.057Aa
3.608+0.017Aa
3.577+0.337Aa
3.596+0.007Aa

3.557+0.058Aa
3.642+0.004Aa
3.619+0.016Aa
3.601+0.032Aa
3.557+0.058Aa
3.612+0.020Aa
3.631+0.006Aa
3.608+0.012Aa
3.557+0.058Aa
3.593+0.025Aa
3.609+0.016ABa
3.548v0.038Aa
3.557+0.058Aa
3.592+0.029Aa
3.503+0.052Aa
3.618+0.008Aa
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