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Abstract: With simulation test, this paper studied the effects of Hg on the activities of urease, in-

vertase and neutral phosphotase in four soils.

The results showed that Hg inhibited soil urease and

invertase activities markedly, but its inhibitory effect differed with test soils. There was a significant

logarithmic correlation between the concentration of HgCl, and the activities of these two enzymes

(P <0.05). In test soils, the EDy, of urease activity was 87.99, 5.47, 24.05 and 19. 88 mg -

kg_l

, and that of invertase activity was 76. 68, 727.49, 236.52 and 316. 59 mg - kg '

, respec-

tively. Urease was more sensitive than invertase to Hg contamination, while organic matter had a

protective effect on soil enzymes.

Soil neutral phosphatase was not sensitive to Hg contamination,

except that it was significantly activated by Hg in the meadow brown soil applied with plenty of or-

ganic fertilizer.

Key words: Hg; soil; urease; invertase; neutral phosphotase.
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Tab.1 Basic physico-chemical properties of test soils

TS LR AL pH o X PHES ¥ g A HkL Rk

Soil No. Soil type Organic Total Total i Sand Silt Clay
matter nitrogen phosphorus CEC (% ) (%) (% )

(g-kg™!) (g-kg') (mg-kg™')(cmol - kg™!)

1 FAA) £E3E Meadow brown soil® 26.4 5.94 2.14 338.42 13.30 54 30 16

2 Hifa) k53 Meadow brown soil” 20.7 6. 19 2.08 171.99 15.35 62 20 18

3 M+ Black soil* 31.6 6.26 2.62 669. 84 28.05 29.8 38.2 32

4 2+ Black soil 29.4 6.71 2.57 632.96 23.00 22 42 36

a )¥ESE 2 it AR A HLAE With 2-year organic manure application; b )H 4FEAJiti il Unfertilized ; ¢ )HicHs Bare land; d )M Field.
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Tab.2 Enzymatic activities of test soils (pg - g™ -+ h™")

R K AL e B R il
Soil Urease Invertase Neutral
No. phosphotase
1 16. 65 £0. 56 444.3 +£13.90 129.3 £4.34
2 4.35+0.44 674.2 £17. 80 115.3 £1.47
3 17.49 £0.01 1276.4 +2.78 155.2 £6. 19
4 13.55 £0.70 779.1 £4.92 118. 1 £3.67
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Tab.3 Effect of Hg on soil urease activity ( pg - g~ -
h™')

FR 1) HgCl, ¥ HgCl, concentration ( mg * kg ™')

Soil No. 0 .25 2.5 5 10 20 40

1 1.00a  0.87b  0.93¢ 0.79d 0.70e  0.60f 0.61f
2 1.00a  0.88b 0.7lc  0.49d 0.29¢ 0.24e 0.02f
3 1.00a 0.83b 1.05a 0.69c 0.64c 0.53d 0.40e
4 1.00a 0.83b 0.86b 0.68c 0.59¢ 0.45d 0.39d

« MG PE = Ab PR VS 1/ CK [ 15 7% Enzymatic activities = Treatment
enzymatic activities/CK enzymatic activities. T [FFHER /R 2570
2% Values within each rank with different letters differred significantly ( P
<0.05). TIAl The same below.

W12 5 RN 13% 1 12% ,3 .4 5 HFE N
17% . Bli% HeCl, ¥ 4R SERE A AT 8500 22 5 84
T ;24 HeCl, MR 2 40 mg - kg ', 1 ~4 5
A W 9 1 A ) B X RIS 39% .98% 60% FI
61% . Hg 5T 1 1 5B 57 Hh A1 350 35 0 IR el g 437 44K 245
B TR RAE B R AR T

MF 3 Al F L BR 2 5 RSN, A R
HgCl, # 0 2.5 mg « kg ™' I IRBETE 1A Fr 8] 7, 3
SRR B IRE T 5%. ERE, He 5+
B ERRA AL TR ) & A= T B 45 A D
DLERNE . He #EA 15 95% L I fig i i g +
SRR [ E T AT RSB0 40 8 B 4 R 53
TR B Ok (RS A — o 3G sR , N2 T
Hg XoF JOR G A 300 R0 5 Bt 4 Hg Ve B8 1R 38 i, ¢ i
1) Rk it 73— 50 3 0 22 12, 3X AT RE At - S IR AR S
TG HR B2 Hg B A ] P £ D A

1 HeCl, Wk B2 5 - SRR M 7 X 4507 R 4L
B BRI 4 A AR B B 2 s i A G
Hr T .

U, = —=0.099Inx +0. 943

(r=0.936,P<0.01) (1)
U, = —0.2431Inx +0. 912

(r=0.991,P<0.01) (2)
U, = 0. 155Inx +0. 912

(r=0.885,P<0.05) (3)
U, = —0. 1441Inx +0. 932

(r=0.973,P<0.01) (4)

K, x K HeCl, ¥RE( mg - kg ™' ), U,—U, 5350 1
~ 4 5 A R R TS . AR R A R
R 0 A SR 1O EDG (i, BIVAE 89035 1k ARG 50%
WA T3 G W) e B ) 43 00l Oy 87.99.5.47 .24.05 Al
19. 88 mg - kg .
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3. 63 %, Wit A HLAL S A9 1 5 R B HE ED,, B K
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Tab.4 Effect of Hg on soil invertase activity ( pg - g™ *
h™')

TR HgCl, ¥ J% HgCl, concentration ( mg * kg ~")

Soil No. 0 125 25 5 10 20 40

1 1.00a 1.11b 0.96ac 0.91c 0.73d 0.65¢ 0.65¢
2 1.00a 1.02a 1.03a 0.89b 0.78¢ 0.80c 0.78¢
3 1.00a  0.96b 0.91c¢ 0.75d 0.75d 0.7le 0.67f
4 1.00a 0.99a 0.90b 0.84c 0.77d 0.74d 0.69e
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PR, B, HeCl, % 1.25 mg « kg "B, 1 5 K
PTG PEA 11% 3SR s HeCl, WKIE N 1.25 F12.5 mg
- kg W, 2 5 ARG IE PRSI 2% R 3% B3
il s BB Hg Vi B 1 4k 2 30 M0, IS P 320 7 A1, 3
55 Hg IR 5 M52 e 2 01

W4 HeCl, Ve B XIS 3385 A I MR A T 40
B R EW] 4 Fh R HeCL, WE S + IR AL
T 5 W A 0 TR DG A DG R AT

I, = -0.141lnx +1. 112

(r=0.971,P<0.01) (5)
I, = —0.083Inx + 1.045

(r=0.913,P<0.05) (6)
I, = —0.083Inx +0. 955

(r=0.949,P <0.01 ) (7)
I, = 0. 085Inx +0. 987

(r=0.988,P<0.01) (8)

A, 0 A HeCl, W BE( mg - kg™ ), [, —1, 5358 1
~4 5 B AR IS . B B T R
4 > LR AL DS, B 20 5 0 76. 68 .727.49
236.52 F11316.59 mg + kg ™', B 1 5 - REHE fb il Xf
Hg WU ARG 2 3 5.4 5.2 5 B RN il
B, X8R FIRIREESS RAFAEAR R 2 ¢, 1k ]
B AN [] A 2 ol il r) 335 PR A7 A 22 A K

VL ESRER], LI AL 5 He WK B2 Z (8] £F
TEAR S BOAHOGAE , BRI AL s VEAE — e R ]
A He 15 JLARBL. FSCRESE © BF 5T R W e ALl T
7RG Y S HEASER i, HG ST IR T RE e A - 48 1
DX 22 5 TS B, A i A 3 ZR AL X
B AR IR R - ARG IS PEAR &, TR SO A5 R
P+ S A 3.13~20.10 pg - g '+ h 7',
XU AN (7] A 285 DX 8 S A T M 2 S ARK, X
T G 0 52 A AN R [
3.4 Hg Xof 358 b PR IR Tl 136 44 1) 2 i)

R 15 LRI Hg Ab 35 X5 B[R] Y P B R i
TVEAAAE 3 22 (P <0. 05 )4h, HiAy 4 b v
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Tab.5 Effect of Hg on soil neutral phosphatase activity
(pg- g ~h)

LR HeCl, W HgCl, concentration (mg * ke )

Soil No. 0 1.25 2.5 5 10 20 40

1 1.00a 1.25b 1.21b 1.24b 1.25b 1.38b 1.37b
2 1.00a I.1la 1.05a 0.98a 0.98a 1.08a 1.04a
3 1.00a 1.0la 0.97ab 0.91b  0.98ab 0.99ab 0.99ab
4 1.00a 1.00a 0.94a 0.93a 0.93a 0.89a 0.88a

Wi He J5,1 5 TR — & ISR 78 Hg W
h1.25 mg - kg B, BT PEBLTG 25% L RS He Y
FERIFRFEEIG I TS 22 1G5, RN 40 mg
- kg "B O 37 % ; HE AR ERE PEAR LN KR,
A8 A 2 TRl 25 S5 2R S 3 I U 3 v P R
il X6} 74 15 Yo AN HURR.
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