$38 % oM B R R R KFZ2 R A AR = RO Vol. 38 No. 5
H Journal of Northwest A&F University(Nat. Sci. Ed.) May 2010

7R ) 4 7 9 3 - A A 14 B B T

R LS A R PR AR

(PE AR BRB R 2 2 BEIRERBE 2% b MR2A B . BRY 4%% 712100)

(i ZE]  [HMY UF5EAS R 2 5% X e 5 10 Wl 0 P 10 52 i, Ol B0 358 O 4 A S 30 4 4 17 M 00 422 e 3
dE . DFRY UCRABT B % Mk S+ b+ 8 2 B R E BRI .85 T C° (0,
250,500,750,1 500,2 500,5 000 mg/kg) .Cr'" (0,500,1 000,1 500,2 000,2 500,5 000 mg/kg) f.— F & 45 Y 544
T o b R R RN R Y AR A A . LA R Y SR B R O R (LD B A = (O M mim R R U=A/(1+
BXOBRI(H A BAEGSHO T BT M R AL TSR 55 S 2 A R, G 7 B Y s B34
Ky BRI Cr " % G G IR A = A BN 17.8,37.9,548. 7 mg/kg. K458 %% W 410l £ 2
B ol R I L R C® AR VR I R T O e M Wl R T A - MR T Y RO R L B X - B
% i 1 1 FHBIL B 2 Oy 5 G il H

CRBIAT A FIH A 5% 5 Bk B R Bl 5 2E AR it s 8 vs

[hESZES] S154.2 [x#f#RiREE] A [xZEHS] 1671-9387(2010)05-0156-05

Effects of different valence chromium on soil alkaline
phosphatase activity
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Abstract: [Objective] The effects of different valence chromium on soil alkaline phosphatase activity
were studied to prouide theoretical basis to environmentd protection and chromium monitoring. [Method]
Soil samples were lou soil from Yangling,sandy soil from Yulin,and cinnamon soil from Honglong. By sim-
ulative method,soil alkaline phosphatase activity was studied under single and complex Cr’" (0,250,500,
750,1 500,2 500,5 000 mg/kg) ,Cr*" (0,500,1 000,1 500,2 000,2 500,5 000 mg/kg) pollution. [Result]
Soil alkaline phosphatase activity(U) decreased with the increase of chromium content(C). The model U=
A/(1+BXC) (in which A, B were composite parameters) could describe the relationship better between
soil enzyme activity and chromium concentration, correlation reaching remarkable significant level. The crit-
ical concentrations (ED;,) of Cr*™ 4+Cr'" ,Cr’" and Cr’"in soils were 17. 8, 37.9,548. 7 mg/kg respective-
ly. [Conclusion]) Soil alkaline phosphatase activity was clearly inhibited by chromium,and Cr*" had evi-
dently more serious inhibition than Cr'" ,soil alkaline phosphatase activity could be an index of soil pollu-
tion from chromium, the reaction mechanism was complete inhibition.
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Table 1 Physical and chemical properties of soils tested

R _ e . FERR
. Ny , / A/ A/ / AR,
i BB ORR/% WR/Y wRyy  OOVR BRSO BRR/ B/ S Hit/
Sol No Caly Silt Sand Bk (geke o (geke ) (geke o pH o SO
: 0.M Total N A.N Total P s
CEC
1 34.12 43.62 22.26 23. 66 2.11 141,28 1.59 8. 34 16. 91
et 2 35.57 30. 06 34,37 22.07 1.78 136. 44 1.56 8. 46 16. 99
Lou soil
3 31. 90 33.54 34. 56 18. 68 1.56 75.55 1.65 8.46 15. 63
4 14. 60 23.31 62.09 19. 46 0.51 101. 39 1.04 8.13 7.27
m?&l\i [ [~ 5
: . 5 14.57 20. 22 65. 21 17.63 0.31 60. 37 0. 44 8.69 4,49
Sandy soil
6 8.43 9.24 82.33 0.92 0.02 5.87 0.22 8. 94 1.63
8+ 7 24. 04 50. 11 25.85 26. 07 0.77 101. 93 1.83 8.15 8.05
Cinnamon soil 8 16. 66 36.97 46. 37 14.59 0.38 61.33 0. 80 8.63 7.41
1.2 AR 1.3 #HIESH
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Table 3 Effect of Cr*" on soil alkaline phosphatase activity ng/ (g« h)

j\:# Cr’" /(mg » kg™ 1)

Soil

sample 0 250 500 750 1500 2 500 5 000
1 70.58+0.49 a 65.24+0.97 b 60.2540.73 ¢ 58.0940.61 ¢ 50.43+1.21d 44.57+1.95e 29.764+1.89 f
2 64.8740.83 a 62.4340.48 b 60.3340.36 ¢ 54,744+1.31d  51.8840.93 e 42.23+£0.00f 29.27+0.24 g
3 57.2942.01 a 54.55+1.61 a 49,59+3.13 b 49.2941.03 b 45.9142.22 ¢ 36.73+1.72d 25.08+1.52 e
4 103.44-+0.50 a 95.51+2.15b 91.08+1.82 b 80.6942.64 ¢ 71.5142.45d 55.26+2.33 e 37.9942.98{
5 57.52+2.79 a 50.50+1.44 b 47.23+1.70 ¢ 43.374+1.32d 37.18%+0.11e 30.56+1.65f 18.854+0.11 g
6 3.1240.45 a 2.447+0.31Db 2.14+0.22 b 2.09+0.17 b 1.01£0.15 ¢ 0.5740.26 cd —
7 110.75+6.65a 105.32+1.36 ab 103.4842.23 b 100.3840.51 b 86.7640.68 ¢ 74.3440.51d 51.47+3.58¢e¢
8 61.09+2.75 a 58.36+2.53 a 53.75+1.50 b 48.93+2.64 ¢ 42.7942.28d 35.19%+1.96e 22.564+1.19f

TR R A RN F R RN 25 B3 (P<<0.05), £ 5,7,

Note: Within the same line.different lowercase letters differ significantly (P<C0. 05). It is the same with below tables 5,7.
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Table 4 Regression equations between soil alkaline phosphatase activity and Cr’" content

U=A+BXC U=A/(1+BXC)
ik BLE iR XA EDy/ A MERE
Soil sample Regres'smn Lorre‘la‘tlon (mg + kg 1) Regres'smn Lorre'la'tlon (mg + kg~ 1)
equation coefficient equation coefficient
1 U=65.61—7.7X10°C —0.998" " 852.1 U=70.42/(1+2.82X10"'C) 0.996" " 394. 4
2 U=62.89—7.1X10°C —0.986"* 885.7 U=67.11/(1+2.68X10"'C) 0.995" * 413.9
3 U=54.85—6.2X10"°C —0.986"* 884.6 U=58.82/(1+2.35X107'C) 0.992* 472. 2
4 U=95.66—1.3 X10 2C —0.963" " 747.3 U=105.26/(1+3.16X10"'C) 0.999 " * 351.9
5 U=51.42—7.1X10°C —0.962" " 724.3 U=57.80/(14+4.05X10"'C) 0.996" " 274.6
6 U=2.79—1.0X103C —0.966"* 279.1 U=4.88/(11+2.93X103C) 0.980* * 37.9
7 U=108.24—1.2X10 2C —0.991*~* 909. 6 U=114.94/(1+2.30X10*C) 0.996* * 483.3
8 U=57.44—7.6X10"3C —0.973" " 755. 8 U=63.69/(1+3.82X10'C) 0.997 " * 290. 7

EHHE n—2=5,r

0. 05

Note: Freedome 71*2:5,% s =0.754.r9.00=0.874. "
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means remarkable significant correlation. It is the same with below tables 6,8.
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Table 5 Effect of Cr®" on soil alkaline phosphatase activity ng/ (g h)
%O’ﬁ’: Crf" /(mg » kg™ 1)
sample 500 1 000 1 500 2 000 2 500 5 000
1 70.58+0.49 a 68.94+0.37 a 64.09+3.13 b 60.824+2.69 b 60.1640.85 b 59.90+2.61 b 51.8940.85 ¢
2 64.8740.83 a 62.43+0.48 b 60.33+0.36 ¢ 54,74+1.31d 51.8840.93 e 42.23740.00 f 29.2740.24 g
3 57.2941.20 a 49.5940.60 b 46.90+2.29 ¢ 40.50+1.15d 32.66+0.69 e 23.82+0.14 f 10.3640.49 g
4 103.44740.50 a 95.51+2.15b 91.08+1.82 b 80.6942.64 c 71.5142.45d 55.264+2.33 ¢ 37.9942.98
5 57.52+2.79 a 54.7841.82 ab 52.914+2.65 bc 51.7340.23 bed 50.52+0.11 cd 48.84+1.58d 42,574+0.70 e
6 3.12+0.45 a 3.00%+0.10 ab 2.98+0.47 ab 2.83+0.45 ab 2.44+0.37 ab 2.297+0.17 be 1.7040. 34 ¢
7 110.7546.65 a 105.00%5.81 ab 104.00+1.53 abc 99.38+2.90 be 97.49+1.53 be 93.51+£9.89 cd 83.54+1.33d
8 61.0941.89 a 59.8841.46 a 53.784+0.22 b 51.4040.56 bc  50.337%0.56 ¢ 49.74+2.00 ¢ 37.8441.90 d
F 6 R RA 2 FEEALEAT LG . RIEGIMERE BB EDy fH 4> B A 955. 6 ~ 1 722. 2,548, 7~
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Table 6 Regression equations between soil alkaline phosphatase activity and Cr®" content
TR U=A+BXC U=A/(1+BXC)

Soil WA HXRH EDi/ e MXEBC pp,

sample Regression equation Lorre'lgtlon (mg+* kg™ D Regres.slon (/Orre.la'tlon (mg « kg™ 1)
coefficient equation coefficient

1 U =68.86—3.6X10 °C —0.961** 1912.7 U =69.44/(1+6.94X10°C) 0.981** 1 600.0

2 U =63.55—3.4X10°C —0.987"* 1 869.2 U =64.52/(1+6.45X10°C) 0.986" * 1722.2

3 U =56.76—4.0X103C —0.984" " 1419.0 U =58.14/(1+1.16 X10"'C) 0.986" * 955. 6

4 U =101.46—6.1X103C —0.978** 1663.3 U =103.09/(1+8.25X10°C) 0.984"* 1347.2

5 U =56.37—2.9X10°%C —0.992** 1943.8 U =57.14/(1+5.71X107°C) 0.998* * 1944.4

6 U =3.16—3.0X10'C —0.980" " 1053.6 U =3.37/(1+2.02X10*C) 0.983" * 548.7

7 U =108.52—5.3X103C —0.986" 2047.5 U =109.89/(1+6.59X10°C) 0.995" * 1685.2

8 U =60.17—4.6X103C —0.981** 1 308.0 U =62.11/(1+1.24X10*C) 0,987~ 894. 4
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Table 7 Effect of Cr** +Cr'" on soil alkaline phosphatase activity

pg/ (g« h)

T Cr’t 4+Cr%" /(mg » kg™ 1)

Soil sample 0-+0 250+500 500+1 000 750+1 500 1 500+2 000 2 50042 500 5 000+5 000
1 70.5843.34a 66.10+0.71a 59.00%3.04b 50.4640.14 c 38.96+0.14d 31.144+1.00e 12.31+1.82f
2 64.87+2.01a 62.04+1.77a 58.3640.13 b 52.8040.79c 43.05+2.34d 30.354+0.26e 15.32+0.65f
3 57.2941.20a 49.59£0.60b 46.90+£2.29 ¢ 40.50%1.15d 32.66%0.69 e 23.82+0.14f 10.36+0.49 g
4 103.4440.12a 89.41+4.34b 83.2840.74c 76.98+4.16d 57.07+1.50e 38.33£2.17f 20.95+2.65¢
5 57.5240.97a 48.07£3.13b 43.61%2.81b 38.654+4.72¢c 28.67+1.89d 17.934+0.63 ¢ 6.38+1.48 f
6 3.12+0.03 a 2.71£0.03 b 2.26+0.06 ¢ 1.614+0.06 d 0.747+0.18 d 0.5140.03 e -
7 110.75+1.14a 97.294+0.00b 87.54+0.71 ¢ 73.52+2.57d 65.234+2.18 ¢ 46.69+3.39f 17.614+2.03 g
8 61.0942.15a 53.54+3.23b 49.1243.23 ¢ 43.974+1.65d 35.44+2.16 e 24.524+1.21f 9.55+0.19 g
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Table 8 Regression equations between soil alkaline phosphatase activity and Cr*" +Cr®" content
Tk U=A+BXC U=A/(1+BXC)

ol AT B HERE eDu B E N
sample Regression Correlation ( ‘. i{o -1y Regression Correlation ( ‘. i:/’l)

equation coefficient Mg " <8 equation coefficient me * k8

1 U=66.43—5.9X10"°C —0.961" " 1126.0 U=140.85/(1+9.86 X107 0.968" * 112.7

2 U=63.94—5.3X10°C —0.978" " 1206.4 U=99.01/(1+4.95X10'C) 0.977 " 224.4

3 U=52.53—4.6X10°C —0.972** 1141.9 U=101.01/(1+8.08X10 *C) 0.973* " 137.5

4 U=094.30—8.3X10°C —0.955" " 1136.1 U=149.25/(1+5.97X10"*C) 0.987" * 186. 1

5 U=50.89—5.0xX10°C —0.957"* 1017.9 U=625.00/(1+6.25X103C) 0.962" " 17.8

6 U=3.04—6.0X10*C —0.979** 507.3 U=11.00/(14+3.30X10*C) 0.962"* 33.7

7 U=101.03—9.1X10 *C —0.974** 1110.2 U=243.90/(1+1.22X10 °C) 0.961"* 91.1

8 U=56.42—5.1X10"°C —0.976" " 1106.3 U=147.06/(1+1.32X107°C) 0.964" " 84.0
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