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Endurance and Mechanisms of Soil Urease and Dehydrogenase Exposed to
Reactive X 3B Red Dye Contamination

Cheng Yun, Zhou Qixing( Key Laboratory of Terrestrial Ecological Process , Institute of Applied Ecology, Chinese
Acade my of Sciences, Shenyang 110016, China ;E mail : Zhouqixing @hot mail .com)

Abstract :Endurance and mechanis ms of urease and dehydrogenase in three Chinese typical soils ( burozom , cinnamon soil
and red soil) exposed to the contamination of reactive X3B red dye were experimentally studied using the microcos mic
method. The results indicated that the activities of urease and dehydrogenase were both promoted in the three soils by
reactive X3B red dye in low dose, 500 and 1000 mg/ L although the stimulating intensity was different from each
other. For one thing, the activity of urease in burozom was promoted mostly followed by that in red soil and that in cin-
namon was promoted most weakly. For the other, reactive X 3B red dye in the same concentration could increase the
activity of dehydrogenase in cinnamon soil most greatly and in burozom most weakly . However, the stimulating intensi-
ty of urease and dehydrogenase activities in the three soils was more and more fainter with the extension of days. Fur
thermore , reactive X 3B red dye in high concentration (3000, 5000 and 10000 mg/ L) could not inhibit the activities of
urease and dehydrogenase in tested soils. On the contrary, all of them remained the level of the activities in unpolluted
soils and no toxicity of reactive X 3B red dye could reveal with time . Therefore, both enzy mes in three types of soils had
the tolerance to reactive X 3B red dye. Based on the experimental data, relevant endurant mechanisms were also ana-
lyzed and discussed .
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Table 1 ~ Physical and che mical properties of the tested soils
pH ( P,0s ) ( N ) CEC / mm
( H,0) / % / % / % / meq*(100g ) ' <0.001 <0.01
6.7 2.24 0.09 0.11 15.12 11.4 19.4
7.8 1.38 0.13 0.08 25.23 14.5 20.3
6.1 2.81 0.09 0.14 13.27 19.7 29.1
s 5 > 5 5 2 10mL
, ;151 , ;
1.4 3
500g 2mm ,
20cm x 20cm s 37°C S5h
10d. , , ,
X3B [14], (1)
> 6 0. [10 - m x V;/(V, x1000)] x 0.466
G = : x 1000
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150mL ,
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2 , X3B 90.7% 91.0% 78.8%.
3 . > B
> > 1.47mg*(kg*h) "' ; )
i 1.45mg*(kg*h) ',
-pH > >
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Table 2 The activity of urease in the soils without (5)
reactive X 3B red dye addition S(l) =19. 4381n( T) + 62.207
(N )/ mg(kgoh)"! 2 B
| 3 s o 0 (R =0.9547,n = 15,p < 0.005) (3)
61.23  74.93 87.56 90.12 90.25 Sy =19.941In( T) + 59.417
58.94  71.36  85.65  88.31 88.29 (R =0.9492, n = 15,p < 0.005) (4)
74.86  88.37  95.16 100.29  100.63 S =16.712In( T) + 75.86
(R* =0.9807,n =15,p < 0.005) (5)
P > ’S(l) ‘S(2) S(3)
Py X3B [ mg’
> (kg.h)-l]aT (d)aR )
(151 ’ p n
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> > 3
’ , 2.3 X3B
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, : X3B 500 mg/ kg
R X3B
3 X3B 3 18.4% .
Table 3 The activity of dehydrogenase in the soils without 11.6% .4.0% +4.6% .4.0%:;5.4%.1.6% .
reactive X3B red dye addition 2.2%.2.1%+2.1%;5.9%.6.1%.2.5%.
/ug®(kg*h) ~! 3.7% 3.5 %. X3B
1 3 5 10 20 1000 mg/ kg X3B
27.34 47.15 51.06 53.21 53.31
30.47  51.66 57.48  59.75 59.33 X3B 1.3.5.10 20
33.22 55.62  62.15  64.23 64.71 9.8%.5.0%.1.3%.2.0%-1.9%; 2.4% .
3.1 % .1.3% . 1.5%.1.7%;4.7%.3.5%.
i 10d 3 1.8%2.5% 2.1 %.
R X3B
, 10 20 , ; ,
3 s
X3B >
(6) = (%) ’ 3
Sy =- 2.94T +23.45T + 8.42 X3B " ’
(R =0.9538, n=5,p=0.005) (6) 3 | 3
Sis) =- 3.34T% +26.63 T + 8.6l ’ ’
(R*=0.9707,n =5,p = 0.005) (7) ’ ’ ’
S =-3.45T +27.86 T +10.36 ’
(R*=0.9694,n =5,p =0.005) (8) X3B
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Fig .2  Effects of reactive X3B red dye in high concentration
1 X3B on the activity of urease in three types of soils
3
Fig.l  Effects of reactive X 3B red dye in low concentration a
g Y , X3B
on the activity of urease in three types of soils
500 mg/ kg s X3B .

3000 5000 10000 mg/ kg ,3
9.7%-5.1%-4.7%-3.8%.2.6%;12.1 % .

X3B
4.9%  4.8% . 4.6% 4.1 %; 8.4%.7.6%.

6.0% 5.0% 4.6 %. X3B

; ’ 1000mg/kg .  X3B \
X3B :
3B , 3.0%.3.0%3.0%.2.6%-1.1%; 6.6%.
6.2%2.7%.2.4%  1.1%; 5.1%.5.0%.
9 4 3B 3.9%3.3% 2.4%.
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Fig.3  Effects of reactive X 3B red dye in low concentration = :
on the activity of dehydrogenase in three types of soils
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Fig .4  Effects of reactive red dye in high concentration on

the activity of dehydrogenase in three types of soils
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