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Table 1 Content of humus with various binding status in different groups of complex

B E R M 8% & RS
Binding status of humus
Py g
FRER |Hakna REAE PP RBGEES

Years after | Groups of Loose Tight Absorbed
reclamation complex RAFE SR | RERAR | SABN% | KEARAR | SHEN%

B(%) (%) (%) .

Humus 9% of total Humus 9% of total Humus 9% of total

354 G, 2.91 56 1.36 26 0.90 17

Virgia land

G,
G,

3.03
4.76

57
59

1.89
2.65

35
33

0.47
0.63

158
15yr.

G,
G,
G,

2.97
3.92
5.47

56
67
66

1.68
1.61
2.16

31
7
26

0.65
0.33
0.62

12
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Table 2 Content and ratio ot different groups of complex and their variations
. E & &K M %
F R F R %;:l of complex ’
Years after
reclamation G, G G, %51 G,/G.
Virgin land 7.34 20.2 12.0 39.6 1.7
iy 7.89 22.5 11.4 41.8 2.0
yr.
L 8.69 24.7 5.4 38.8 4.6
5yr.

®3 ZHAEHPTRLSHERARHA. RLR

Table 3 N and P content of humus with various binding status in different groups of complex

mawknl g | WERNEARE
B &8 A 31 :I‘otal Binding status of humus
Groups MEES Py, o RELEEE
Years after reclamation of Loose Tight Absorbed
N(%) | p(%)
lcomplex *N *p *N »p *N *p
- Go 0.50 | 0.017] 63 69 2 8 15 23
‘ G | o051 | oo0s6| s4 | 712 | 37 9 10 18
Virgin land G, 0.79 | 0.034| a1 81 43 7 15 12
5é G, 0.54 | 0.023| 68 68 14 17 24
G, 0.67 0.075 57 83 37 11 8
15 yr. G, | 0.80 | o.016] 39 83 44 18 10
* RRKI%,

¥4 FAASHOERTRERBRATEORBENDTH RS

Table 4 Ammonium and phosphatc retention capacities and CEC of various groups of complex

NH,-% K, R B& % PO, W AEFRRR
FBREMR |HEEOEMN gqorhed NH,,0% in total] WAE(%) | (meq/100g soil) CEC
Years after | Groups of (msgéll)OOg
. Rt NH, HEfmiENH o BREEER | KM ERER
reclamation complex Desorbed ‘ Non-dcsorbcé Ad slg(r)bcd Humus Humus Humus
NH, NH, * removed unremoved
_ G, 83 17 96 4.11 32.5 40.5
o G, 49 51 111 4.77 43.7 54.7
Virgin land | 42 58 108 7.64 44.3 58.7
se G, 82 18 101 4.90 23.3 41.8
G, 76 24 110 5.77 42.9 70.3
15yr. G, 55 i5 110 5.56 47.6 65.4

BARRENHRENBRENERER; SEAE4RNIIEFRERE B AHER, % 5 51
BB A E AT TR K i fE & R BB &5 41K Go» Gis G B, X
HERDRTFELBEE M. iU, RAGEESHEINS DEAKRELSELNY
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Table § Water-holding and dehydration capacities of various groups of complex
FREM | maknas I e B (ma/u)
Years after Groups ot Kid (min) Dehydration
reclamation complex 1 2 4 6 8 10 5 120 [ 25 |30 capacity
Ar 80 | 256 | 566 | 610 | 630 [ 638 | 654 | 654 | — 861
e Be* | 52| 188 ] 598 | 628 | 662 | 672 | 682 | 682 { — 954
o8 A 72 | 224 | 562 | 664 .684 688 | 690 | 690 | - 834
Virgin land . B | 42)172 | 464 | 548 | 588 | 636 | 652 } 662 | 662 | — 902
A | 90|258|592|684}740| 750762762 | — 820
~01 B | 76242 1532 ]628| 652 | 668 | 682 | 684 | 684 | — 897
A 50| 178 15001718} 790 | 812 | 830} 830 | — 960
G B | 22126 394|554 |59 | 612 | 622 | 632 | 632 | — 933
L& A 68 | 214 | 552 | 698 | 722 | 7306 | 744 ) 744} — 926
15 yr. & B 32 1118 348 | 538 | 636 | 668 | 696 | 696 | — 947
A [ 130 ] 388 | 686|718 7301738 ‘744 744 | — 829
e B 541249 | 568 | 696 | 698 | 704 | 715 | 715 | — 836
*RERER; ** RRERER.
-2
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Fig. 1 Complex in meadow black soils with differcat levels of feruluy
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Fig. 2 Content of C, N and P in complexes of meadow black soils with different levels of fertility
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Fig. 3 Adsorption, reteniton and desorption of P by compexes of meadow black
soils with different levels of fertility
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Table 6 Enzyme activities of soil and its components

: |el |le. £ g 2 e~y | &
ot | Re nSd Ry F BAT | BYSS LR ~g 8
D | I3iE |wEiil| SE | e |REil| aeiil
ESE. < Ead Ex Gz oo
Soil Wi | BouY |REARE| mE § | wofz |go25%| #3254
3] = 2 5 z = &«
Cg —
+9 4.1 0.70 28.5 7.9 9.2 7.8
Soil
BHER 16.0 1.99 155.0 56.5 20.8 14.7
Humus
B
Black soil, gg 9.8 0.35 27.5 17.0 1.5 0.6
virgin land 0o 10.3 0.15 20.7 4.4 0.6 0.1
Silt
B 4.9 0.06 1.4 1.5 0.2 " SR
Sand ) )
1 4.2 0.38 56.0 6.7 7.1 3.8
Soil
RER 19.9 1.42 179.0 63.5 13.0 10.4
Humus . .
R
Fertil i 7.9 0.15 40.0 15.5 1.3 0.3
ertile ) Clay
black soil B 7.5 0.05 17.5 2.8 0.5 0.1
Silt
v 5.3 0.03 2.3 1.0 0.2 3 H
Sand
+i 3.6 0.94 23.5 5.3 7.7 5.4
Soil
Eyﬁ]ﬁ 16.0 2.32 153.0 9.8 | 16.1 13.1
:t ﬂ umus
R g. i 7.4 0.32 32.5 13.5 1.4 0.4
Infertile Clay- ) )
black soil B 5.8 0.12 9.5 2.8 0.5 0.4
silt _ _
B 4.8 0.03 2.0 0.8 0,2 0.2
Sand
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Table 7 Correlation between soil enzymes and humic substances

» , AT
c/N | H/F H F Total | Active | g0 acid
. humi .
Humia [tMouat of umie combined
humus acid . -
with calcium
A A ~0.59 | —0.52 0.76
Catalasc ° ) -
P9 EAld. - -
A Polyphenoloxidase 0.78 0.56
Y & m —0.81 [ —0.71 -0.72 0.53 0.60
avertase .
" R & 0.66 | 0.67 0.59
rease
B B RE
Alkaline phosphatase 0.81 0.76
vh i B R A
Neptral phosphatase 0.52 0.81 0.60 0.67 0.79
* r=0.623, a =0.01; r=0.497, « =0.05, R H—FAE; F—ERAE,
;s TWMMS5LMECEROBXEC E)*
Teble 8 Correlation between soil enzyme and soil physical and chemical properties
=X K B ¥ K =X & R BHON
CEC |- Degree of base
- Q Total N Pydrolyzable N Total P saturation Clay
HEMAEE
Catalase 0.71 0.66 0.54 | 0.69 0.53
SHE(E 0.49
Polyphenoloxidase .
" % 0.71 0.83
avertase
R E
Urease 0.54 0.51
L W BN )
N Alkaline phosphatase 0.84 0.57 0.54 0:69
. oh P 3 A G
Neutral phosphatase 0.85 . 0.54 0.68 —0.56

*r=0.623, a = 0.01; r =0.497, a = 0.05,
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S ARLLESY 5], R T B [E R B R
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SRR LEL. XBAFITLERKE SRR Ho



236 + ¥ - " 21 &

%9 RABERRESETBEHAKFRLEDHIE

Table 9 Distribution of humic substances and their components in black soils with different

tevels ot fertility

HEmC R C i &
—~ - Humin C Humic acid C Humic acid
E ® =
9 . - " c = ~
+ o Y g | o 3 g 8 diy | A R g
B £ ~ 5 ERET e ulal ® ¢ ~ §
Soil K & | & T W £ 2 HEEY % & | &
T4 fud % 'HU-E v % (_U g R 8 & v 3
H & & plC =5 o R 3
@ °% Jﬂﬁwo O 1 LN g
1 Ve I T3
— . ] .08 48 4
= 0—30 3.98 2.16 51 1.08 § 3 57
_ 30—48 2.21 1.11 2 1.02 45 2 78
Virgio land 48— 1.18 0.99 23 0.15 7 67 33
. 0—25 3.67 2.13 38 0.88 38 36 64
Cultivated soil, | 25—47 2.92 1.98 35 0.72 31 39 61
infertile 47 —64 2.35 1.52 27 0.69 30 25 75
T 0—23 3.58 2.08 40 0.85 36 34 66
Cultivated soil, | 23—4I 3.21 |- 1.82 35 0.88 37 37 63
fertile 41—66 2.31 1.31 25 0.63 27 33 67

B

# 9 FIRAEANERAEPEARE DK FRLHNS 6. ERXNORLE, BHE
HERREBEANHSRBEEN LR PRI H. Ml HREYRRE

HASN L ERBOERER,

(1]
[2]

£31

(4]

2 ¥ X W

M. M. PHEBEBCANLILE, 1966)1963; LMENR. 221—22671, F¥EHRH.
Hoffmann, G. and Teicher, K., 1961: Ein kolorimetrisches verfahren zur bestimmung der urease-

aktivitit in bdden. Z. Pflanzenernihr., Diing., Bodenk., 95: 55—63.

Hoffmann, E. and Seegerer, A., 1951: Uberdas enzymsystem unserer kulturbdden. 1. Saccharase.
Biochem. Z., 322: 174—179.

Hoffmann, G., 1967: Eine photometrische methode zur bestimmung der phosphatase-aktivitit in
boden. Z. Pflanzenernihr., Diing., Bodenk., 118: 161—172. ’

Fanctan, A. L., 1974: QepMeHTAaTHBHAA BKTMBHOCTH f104B ApMeHuH. Auacrau, Epesan.
Kaunenscon, P. C. u Epwos, B. B., 1958: Uccnexopakue MukpoQuiophl HeNHMHHHX U OKYAbTYpeHHbIX
nous KapennckoR ACCP, 11. MukpoGuonorus, 27: §2—88.



R | EERS. tWEASRGHSE L Bt 237

[
- STUDY ON THE ESSENCE OF SOIL FERTILITY
I. BLACK SOILS
Chen Enfeng, Zhou Likai, Qiu Fengqiong, Yan Changsheng, Gao Zigqin
(Institute of Forestry and Pedology, Academia Sinica)
Summary
. After a review of the study on soil fertility at home and abroad and of our recent

work, it is clearly recongnized that in studying soil fertility, both the basic materials
affecting the fertility and the patterns of pedon structure of soils should be investiga-
ted in a comprehensive way.

In black soil, the organo-mineral complexes with different binding status are the
basic substances influencing soil fertility. The quantitative variation of various groups
of organo-mineral complexes induces a series of changes of nutrients and moisture in
soil.

In fertile black soil, the total amount of the microaggregates <1Opum is above

50%. They are the main parts influencing fertility.

The humification and transformation of organic matter are regulated by the soil

’ enzymes. Their activity can refleet the nutriest status and physico-chemical proper-
- ties of soil to a great extent.
In fertile black soil, humus, humin and humic acid combined with ecalecium are

distributed uniformly in the whole soil mass. It helps improve the formation and uni-

form distribution of stable structure in soil.
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