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Effects of Combination Bacteria on Soil Microbial

Quantity and Enzyme Activity under Quinclorac Stress

LIU Hua-shan"?,ZHANG Zhiyong' , HAN Jin-feng'* ,
XU Shu-xia’ , MAO Guan-jie’ , LIU Han'
(1. College of Agronomy, Henan Agricultural University,Zhengzhou 450002, China;
2. College of Life Sciences. Henan Agricultural University,Zhengzhou 450002, China)

Abstract: A pot experiment was conducted to study the influence of combination bacteria on the
soil microbial quantity (bacteria,fungi,actinomycetes) and the enzyme activity (urease,invertase,
neutral phosphatase) under quinclorac stress. The result showed that after addition of the combi-
nation bacteria,the quantity of fungi and actinomycetes,and the three enzyme activities were all
below the healthy soil and above the contaminated soil,however,the quantity of bacteria was ob-
viously higher than that in the healthy soil, which showed that the combination bacteria could pro-
mote the degradation of quinclorac and had a positive remediaton on quinclorac-contaminated
soils.

Key words: combination bacteria; quinclorac; soil; microbial quantity; enzyme activity

2 2
(quinclorac) , o ) \
[4]
N ~ b A A} o
[1]
b N Y
[5]
N N N b o
[2] [3]
o ’ b
. 73.2%:; o
1 a, o N H
:2012-06-25
: (2009160507)
(1951-, s s s . E-mail:liuhs602@ sina. com

* : (1934-), , . , . E-mail;jinfenghan2002(@126. com



%11 3 X AHesly L AT A 2T 2 RE R BV A T R A M RE R B 0 R e

65

[7]
b b
b b
[8]
o b
b o
(9]
’
2 s
[9-11]
b
’ o
’
o b
’
b
1.1
50 % s
3
, 1,
1
ol / / / / / /

(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)

7.97 12.93 0. 87 0.416  57.433 37.75 164. 15

1.2
2 LB 34 °C 150
r/min 24 h ,5 000 r/min
. . 1X
10 cfu/mL, 2 1:1
3 , . TO( ),
1 000 mL; T1¢( ).1 000 mL 7.2 mg50%
( 900 g/hm®) ;
T2( ),500 mL 7. 2 mg 50%
500 mL .
18 kg (2 mm) . 45 cm,
35 cm , 3
. 7d
. 70%,

7 1 , 0~15cm

s 7 d ,
R 2 200 g,
0. 335 mm s o
1.3
[12] ,
[1s] ,
[14] ,
[14] ,
[14] 100 g
24 h NH,;-N
L1s] 3,5 ,
100 g 24 h H
[13] ,
100 g 24 h
2
2.1
sl 1 ,
, (TD)
, 21d , 3
(TO0) (T2)
, 14 d s
;3 >
> o
18 ——¢——TO -=-¥:+ Tl ——T2
w 16 F -
S 14}
S 12k
_i 10 F
S 8¢
0
7 14 21 28
Lb PRI R Ed
1
2.2



66 T d R A %A1 A&

17
L ]0 2 s
b 93 b
o H
2 , . >
> > . ) > o
b o
’ 1255
° = 120
16 - — == T0 =X T —— T2 g LIsf
- > - =
el M - B _ =2 101
B lEk X -i‘_""__h'g. o
S 12} 4t _ “; 1.05 -
% 10k -
= | e = Lo0r
= 8- Bt P X +
o (’ N = 0.95
= D - |
%= .
= 4k 0.90
p i 7 14 21 28
4 S i
= | b 1S R Hd
] -
7 14 21 28 4
b 7875 K 40d
malaa 2.5
2
2.3 ,
b
, 9 ~ ?
[17] 3 3 sl 5
o b
“N” . ,14 d ’ ’3
b o 14 ’ ;
> > . ;
28
b
8.67% 5.45%.
_ 40r i } - ’
= — == T0 ==X T| —— 12
3 35¢ A
) |
= gl
2 25r
=
B .l &
o 13 x -
= jok T =
H 5t -
0= i "l -
= T - e 1.05 %
i I K Hud 1.00"
) 14 21 28
3 b 1R A BUd
5
2.4
2.6
b N
b
[17] 4 [l9]o
s 3 ,

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



% 11 PUECINTEC S N R 3 N S/ SN I X S EXVF & .8 DA AR AL 67
R 14 d ; ,
21 ) 10 s
; 14 o
, o 28 s s s
6. 7% 19.3%., > > ;
° b
e [26]
0450 o —TO---%--TI —&—T2 °
2040 & ’
- H\“‘»H — ’
5 , -
X 0.35F =
b b
0.30 s o
= pa2st
b
0.20
7 14 21 28 ’ ’
S R ,
6 o
3
[1] , . ,
Ll ,1996,17(1) :27-30.
o s [2] s . [Jl.
N N ,1999(2) :22.
, N [3]
, [20] [D]. , 2004,
[21] [4] ’ ’ ’
Ll .2006(4) ;1-5.
b b
[5]
’ ’ ’ [J]. ,2010,31(6) :60-63.
’ ° [6] 9 b ’
' (1. L2007, 5
’ C.N (6):99-102.
o , [7] s s
0l ,2005,21(3):129-135.
, , [8] , . .
f2z] | LJl. ,
[23] 2011,31(6) :1243-1249.
y 30 d [9] ’ ’ ]
. ,2008,27
78% ) LJ]
(11):1895-1900.
[10] Dari K,Bechet M, Blondeau R. Isolation of soil Strep-
’ tomyces strains capable of degrading humic acids and
° N analysis of their peroxidase activity[J]. FEMS Micro-
> ’ biol Ecol,1995,6(2) :115-122.
o [11] Maguson M,Craford D L. Comparison of extracellular
[25]

peroxidase and esterase-deficient mutants of Strepto-



68 7T g ARk A %41 %
myces viridosporus TTA[]J]. Applied Environmental [Jl. ,2004,15
Microbiology,1992,58(3) :1070-1072. (4) :605-609.

[12] [21] s s ,
(M. ,1985. Lyl .
[13] , 2011,20(5) :875-880.
[M]. ,2006. [22] , , .. HN36
[14] (M. : , [Jl.
1988. ,2012,3(36) :262-268.
[15] (M. : ) [23] , . .
1986. [I]. ,2009(3):63-
[16] [M]. ,1993. 65.
[17] , , , [24] , . .
0. ,1997,3(4) L. .
300-306. 2005,24C  ):73-76 .
[18] s s s [25] s ) ,
(. .2005,14(5): 672-674, LIl .2010(12) :54-56.
[19] s s . [26] s s . HN36
0. ,2004,13(1); 27-30. [Jl. ,2011
[20] . . (3):83-86.
( 57 ) [6] ; ) .o —
(1. .
2000,34(1) ;30-34.
[1] s s , . Cu.Zn L7] ’ ’ ’
Pb . L. ,2011(10) :1-6.
. ,2010,9(1) :65-73. 8] )
[2] Tyler G.Balsberg Pahlsson A M. Bengtsson G et al. Ly]. 12011(5) ;274275
Heavy-metal ecology of terrestrial plants, microorga- [9] ’
nisms and invertebrates[J]. Water, Air & Soil Pollu- L1, »2009,37(1) :55-57.
tion,1989,47(3/4) ; 189-215. (10] . . .Cd.Cr.Pb
[3] , ’ o (7. ,2008, 36
(1. ,2010,23(4) ; (4):20-22.
1142-1146. [11] ’ ’
4] . . (Il .
. ,2009,34(2) ;61-64. 2009(1) :44-46
(5] ) . B [12] )
[Jl. ,2011,40(12) :84-87.

[Jl. ,2008,

36(3):837-839.



