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Table 1 Relationship between catalase and other soil factors

¥ -
Variable f
S E(LEES C/N Catalase and C/N —0.59*
SR A S8 E/EBER Catalase and humic acid/fulvic acid -0.52*
HENEREEEANYHER Catalase and humic acid combined 0.76%*
with calcium
SEAERE 54 B Catalase and total nitrogen Q.71%«
L EES 5K #E  Catalase and hydrolyzable nitrogen 0.66%*
HME LB E5SM  Catalase and total phosphorous 0.54%
ST SAEFREEE Catalase and cation exchange capacity 0.69%*
SR ST Catalase and percentage of base saturation 0.53*
HE MR 55L& Catalase and invertase 0.87%*

* P<0.05; **P<0.01,
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Table 2 Relationship between polyphenol oxidase and other soil factors

* 3
Variable ‘
£RELEE C/N Polyphenol oxidase and C/N —0.78%*
MR SHEM/EEBM Polyphenol oxidase and humic acid/fulvic —0.56*
acid
SMPALBEREHRTE  Polyphenol oxidase and percentage of base 0.49%
saturation

* P<0.05; **P<0.01,
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Table 3 Relationship between invertase and other soil factors

13 -3
<
Variable
$/tB5 C/N lavertase and C/N —0.8]%=
AR 588 /EBE Invertase and bumic acid/fulvic acid —0.71%*
B SEBEE [nvertase and fulvic acid 0.72%+
A SENESEE Invertase and active humic acid 0.53%
M EELSHHER [nvertase and humic acid combined with 0.60%*
calcium
B 54 % Invertase and total nitrogen 0.71%=
B SEEFREE Invertase and cation exchange capacity 0.83%*
RS BESRS I[nvertase and neutral phosphatase 0.79%*

* P<0.05; ** P<0.01,
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Table 4 Relationship between urease and other soil factors

3 B
r
Variable
FESRMEKE SR Urcase and total amount of humus 0.67%*
BRSE4A SR Urease and humic acid combined with calcium 0.59%
FREi 53R %E Urease and humin 0.66%*
BiKE 54 M Urcase and total nitrogen 0.54%
BKi 548 Urease and total phosphorous 0.51*

* P<0.05; ** P<0.01,
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Table 5 Relationship between alkaline phosphatase and other soil factors

I B’
r
Variable
WM 5 C/N  Alkaline phosphatase and C/N —0.BI%*
R RS 5SS AYiAEEL  Alkaline phosphatase and humic acid 0.76%*
combined with calcium
B HEs S52®  Alkaline phosphatase and total nitrogen 0.84**
W RN S5/KME  Alkaline phosphatase and hydrolyzable nitrogen 0.57%
BB 5428 Alkaline phosphatase and total phosphorous 0.54*
B EN SHE TR Alkaline phosphatase and cation exchange 0.69%*
capacity
* PL0.05; ** P<0.01,
e PHERBISKBLNEROBXE
Table 6 Relationship between neutral phosphatase and other soil factors
3 B’
r
Variable
it A SRAEKRSE Neutral phosphatase and total amount of 0.67%*
humus
i N S E: Neutral phosphatase and humic acid 0.52%
i R EsR S EBE Neutral phosphatase and fulvic acid 0.81%*
M EEN S AEER Neutral phosphatase and active humic acid 0.79%*
i A ERS 5588 %X Neutral phosphatase and humin 0.60*
i B ELRE 54 Neutral phosphatase and total nitrogen 0.85%*
i RS 5K Neutral phosphatase and hydrolyzable nitrogen 0.54%
it HEE SHAE TR Neutral phosphatase and cation exchange 0.68%*
capacity
hik ERS 5Bkl Neutral phosphatase and physical clay —0.56*

* P<L0.05; ** P<0.01,
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Table 7 Soil enzymatic activities in black soils with different degree of mellowing fertility

R ET
. BRERE Moderately mE%i .
+ 2 | Thick black soil thick black soil Thin black soil
Soils B3t A HE st HE 3 B
Fertile Infertile Fertile Infertile Fertile [nfertile
B’E (cm)
0—-25 0—25 0—23 0—25 0—15 022
Depth
puk L4 1. 7
(0.IN KMnO, ml/g) 4.2 3.6 3.5 3.15 5.1 4.9
Catalase
E. kA4,
(Purpurogal lin mg/g) 0.38 0.94 0.41 0.44 0.36 .94
Polyphenol oxidase
L1214,
(0.IN Na,S,0, ml/g) 6.69 5.28 8.03 6.51 8.04 6.98
[nvertase
;235
(NH;-N mg/g) 56.00 23.50 33.25 40.75 40.50 33.00
Urease
Bt R R
(phenol g/g) 3.75 5.35 4.30 5.00 0.13 3.76
Alkaline phosphatase
o 4 KR
(phenol mg/g) 7.10 7.65 8.55 8.95 2.85 4.85
Neutral phosphatase L
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Relative enzymatic activities
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1 NRA% Urease

2 $4{LEg Invertase

3 PHEBIYMAE  Neutral phosphatase
4 WiEBYEES  Alkaline phosphatase

5 ZMEILEG Polyphenol oxidase -

6 UAFILAAF  Catalase
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Fig. 1 Seoil enzymatic activities in different depths of thick black soil (virgin land)
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2 KG{LEg Invertase
3 sy YA Neutral  phosphatase
4 BHEWAE  Alkaline phosphatase
5 & RAILEE Polyphenol oxidase

6 iifieape Catelase
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Fig. 2 Soil enzymatic activities in different depths of moderately thick black soil (fertile land)
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‘Relative enzymatic activities -
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3 PR Neutral phosphatase
4 WIERRES Alkaline phosphatase
5 ZmEILNE Polyphenol oxidase

6 AWML ARG Catalase
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Fig. 3 Soil enzymatic activities in different depths of moderately thick black soil (infertile land)
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ENZYMATIC ACTIVITIES IN BLACK SOILS

Zhou Li-kai, Zhang Zhi-ming and Chen En-feng
(Institute of Forestry and Pedology, Academia Sinica)

Summary

In this paper, the activities of enzymes (catalase, polyphenol oxidase, invertase,
urease, alkaline and neutral phosphatases) in black soils with different fertility and the
correlations between enzymatie activities on the one hand and soil humic substances and -
other elements of fertility on the other hand are discussed. It has been shown that:

1. Among six kinds of enzymes tested, most of the enzymes have significant correla-
tion with soil organic matter or its components. Their activities can be used as an index
to characterize the contents and status of organic matter. Polyphenol oxidase has nega-
tive significant correlation with C/N and humie acid/fulvic acid. Its activity charac-
terizes the humification degree of humic substances. The activities of various kinds of
enzymes characterize specifically or compositely the soil earbon, nitrogen and phospho-
rous status, cation exchange capacity and aeration status. In addition, there are some
definite correlations among various kinds of soil enzymes.

2. In black soils with higher fertility, the activities of catalase, invertase and
urease are intenser and those of polyphenol oxidase and phosphatase are weaker than
those in soils with lower fertility. It means that the activities of the former three kinds
of enzymes can be used to characterize the level of soil fertility to a certain extent, and
those of the latter two kinds of enzymes have a negative correlation with the humifica-
tion degree of humic substances. .

3. The activities of soil enzymes (exeept that of polyphenol oxidase) are weakened
with the depth of soil.

It seems that as for black soils, enzymatic activities can be used as a supplementary
index to characterize the degree of soil cultivation.



