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Table 1 Correlation coefficient of soil organic matter

HE 5 Ca ]
wum| o AL oy
. BHC | HigE | XER %y ek - g~ iLE
® % 5 B Organic] Humic | Fulvic &[5 Acti g =5 I
o : e Y 4 | Humin €y
c acid acid E B humie E -_::3 Catalase -§_§
2 i -] — N
Tl acid 2 g 5 g o
’C/N 0.38 0.63** 1—0.05 0.80%% 0.15 0.40 0.12 [—-0.59% [—0.78%*
HH.C Organic C 0.93%* 0.77*% 0.42 0.66*% 0.50* 0.92** 0.41 |—0.31
#H#&E Humic acid 0.76%%—-0.27 0.68*% 0.34 0.82%% 0.30, |-0.24
WHEE Fulvic acid —0.65%% 0.66%* 0.39 0.64*% 0.25 0.22
Hem/ mam Lomicacd —0.25-0.13 |—0.60% |—0.52% |~0.56+
Fulvic acid
EH R
ERAER . 0.57% | 0.52¢| 0.3¢4 | 0.23
5 Ca HHNHam
Humic acid combined 0.54% | 0.76*% 0.27
with Ca
#HEE Humin 0.42 |-0.15
TXILEEE Catalase 0.43

SRIMALE
Polyphenol oxidase

¥{tH Invertase

P& Ureasc

WO ERR R
Alkaline phosphatase

ot 2 R
Neutral phosphatase

42N Total N

KN Hydrolyzable N

4£p Total P

WP Available p

H% TRk CEC

AR
Percentage of base
saturation

Y18 1 B Physical sand

¥yea 4 RE B Physical clay

* P<0.05; ** P<0.01,
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and enzymatic activities with other fertility factors

Wi | e AWN Hxp kst PP A,
fapr
) RE | R . maF | ™ .
sk | mm |, NI 55 | vl | ke
gw —_ R z A% Y 8%
Invertase| Urease =S g e Total N| = Total P| = 85 Physical| Physical
-] g5 S Z E=-R-" CEC ] 2
e v & - > 2 g3
<"o: Z'g E. < S g sand clay
[=% (=Y Ao
0
~0.81*% 0.15 |~0.81%%—0.47 0.50% 0.04 0.24 0.08 0.55* 0.12 0.31 |-0.04
0.40 0.67*% 0.47 0.67%%| 0.78%%[—0.74** (.48 0.33 0.53* |—-0.10 0.30 0.44
0.24 0.03 0.27 0.52* 0.60* 0.63*% 0.03 0.16 0.36 0.35 0.63** 0.17
0.72%% 0.25 0.47 0.81*% 0.73*¢ 0.31 0.30 0.18 0.61* |-0.10 0.63*%*—0.05
—0.71%%—-0.34 {~0.28 [—0.44 |-—0.78*% 0.45 |-0.31 0.60* |—0.57* 0.15 (-0.27 0.35
0.53* 0.31 0.46 0.79%* 0.47 0.69** 0.43 0.07 0.46 |—0.30 0.47 [—0.73%*
0.60™ 0.59* 0.76** 0.27 0.32 0.41 0.38 0.14 0.05 0.01 0.10 }-0.16
0.31 0.66**% 0.46 0.60* 0.67%%| 0.53% 0.51% 0.39 0.45 |—0.27 0.13 |-0.18
0.87‘1 0.45 0.58* 0.54* 0.71%% 0.66%% 0.54* 0.34 |—0.69*% 0.53* 0.17 0.22
0.53* 0.10 0.69%% 0.31 0.39 0.17 0.15 0.14 0.44 0.49 |-0.30 0.37
0.24 0.01 0.79**% 0.71%% 0.46 0.39 0.22 0.83*% (.18 0.22 0.34
0.06 0.32 0.54*% 0.44 0.51* 0.48 0.48 0.21 0.21 0.29
0.15 0.84**% (.57% |—0.54* |—0.03 0.69%% 0.22 {-0.09 0.14
0.85%% (.54* 0.47 0.19 0.68** 0.25 0.36 |—0.56*
0.61*% 0.40 0.13 0.78*%[—0.06 0.25 0.39
0.26 0.55% 0.42 0.07 0.32 0.50%
0.87%% 0.36 0.09 0.04 0.09
0.25 0.41 |—-0.04 0.05
0.38 0.15 |-0.24
—-0.10 0.16
0.38
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Table 2 Partial correlation and multiple correlation of humus and it’s components

with other fertility factors

Variable
fAB-C Ra-nc

A B c
#HHLBE Organic C AR ff‘ui&;if 0.78 0.97
- PRIt ol T X 0.54 0.94
"ok o Ak 0.59 0.80
Rk Fulvic acid Neu:ﬁ&g?gﬁmse 0.52 0.77
Rt a?{ﬁ,,f %mse 0.86 0.93
Rk hEE Touat B 0.85 0.94
"k R & %ml = 0.47 0.83
Rk Neutﬁ#ﬁfﬁatasc FEH?E{E&]; 0.50 0.68
"ok Fﬂﬁggg&l Fulvic acid 0.12 0.77
Rk £ MRIRAE 0.69 0.79
M Humic acid A o;ﬁﬂ?c 0.19 0.93
"ok Actgcﬁlﬁﬂ? acid U 0.24 0.93
"ot #l!-lfmf Ak —0.25 0.93
Rk Pﬁ%ﬁﬁfa&nd Fulvic acid 0.30 0.78
SR %xal N Oﬁrg:?llni(;ﬁc —0.55 0.95
m ok Neutial o tase Foie i -0.25 0.78
"ok Actgeﬁ lfﬁgi;:nacid éli—ﬂlu%if 0.52 0.87
" E nEx I 0.70 0.67
Actﬁcﬁhgﬁmg ?;id Neutﬁﬁggﬁatasc Oﬁag‘i‘c Hé 0.62 0.81
SR Fulvic acid %ﬁif 0.50 0.67
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ki
Variable
r'AI'C RA'BC
A B c
il BB oh b R A 0.06 0.7
Active humic acid Fulvic acid Neutral phosphatase . .
ALK
"k " E Organic C 0.32 0.70
EB# Fulvic acid ﬁvi{r:taﬁ mggg’gﬁ! 0.48 0.73
th B ER
& £ Neutral phos&atase . R E 0.68 0.81
R £ 'Ié'otal Igt R E 0.51 0.73
FHEFRi%
R CEC & O*;‘ganicmc 0.37 0.81
HESSHEHEE
#FE Humin Humic acid cor?;ained % . B 0.25 0.69
with Ca rease
£
"ok F?lv;% a%d Total 1\3’E 0.30 0.71
A m%ms;ﬁ " k 0.48 0.76
& K R
R £ Total l\;ﬂ Hydrolyzalﬁcc N 0.52 0.69
i b B R
= £ Actgcﬁli!ﬁgi?acid Neutral phoq;n;atase 0.09 0.60
&
Rk Ncutﬁ#ﬁf&zmse Total xg 0.08 0.67
£ B R
S E Total P Neutral phosphatase 0.32 0.65

Rog &= 0.574 Ry = 0.677 rjq = 0.482 r}q = 0.606,
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THE RELATIONSHIPS BETWEEN ORGANIC MATTER AND
ENZYMATIC ACTIVITIES AND SOIL FERTILITY
IN BLACK SOILS

Qiu Feng-qiong, Zhou Li-kai, Chen En-feng, Ding Qing-tang,
Zhang Zhi-ming and Dang Lian-chao
(Institute of Forestry and Pedology, Academia Sinica)

Summary

In this paper, the basic substanees of soil fertility and their variations in black soils
with various exploiting periods and various levels of fertility are discussed. The results
show that:
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1. According to the correlation analyses, so0il organic matter has significant correla-
tions with soil N status and CEC. It means that the status and amounts of organic matter
have a marked influence on the physico-chemical and bio-chemical properties of soil,
and the activities of enzymes characterize the variations of the status and amount of or-
ganic matter to a certain degree. In black soils, the organic matter is predominant. It
is considered that the core of fertility in black soil is organic matter and the activity of
enzymes can be used as an important auxiliary index to characterize the level of fertility
in black soils.

2. After exploited, the total amount of organic matter and the amounts of humic
and fulvie acids are decreased obviously with the increase of exploiting periods. The
amount of active humic acid has a little increase in thick black soil or few changes in
meadow black soil in initial years of exploitation, but decreases gradually after that.
Humin, a more stable component of humic substances, also decreases with the increase
of exploiting periods. Correspondently, the activities of all six enzymes tested show a
tendency to decrease with the increase of exploiting periods. But the activity of poly-
phenol oxidase in cultivated soils is markedly lower than that in virgin land. As for
enzymatic activities, the activities of all enzymes (expect that of polyphenol oxidase) are
weakened with the depth of both virgin land and cultivated land.

3. In thick black soil, there is a remarkable difference in levels of fertility between
fertilized lands and usual lands. In the former, the total amounts of organic matter
and various components of humiec substanses are higher, the activities of catalase and in-
vertase are higher, and those of polyphenol oxidase and phosphatase are lower than the
latter.



