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Fig. 1 C and N contents of microaggregates in meadow
black soils with different levels of fertility
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Fig. 2 C and N contents of microaggregates in brown earths
with different levels of fertility
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Fig. 3 Adsorption retention and desorption of P by microaggregates in meadow
black soils with different levels of fertility
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Fig. 4 Adsorption retention and desorption of P by microaggregates in brows
earths with different levels of fertility
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Fig. 5 Composition of microaggregates in meadow black seils
with different levels of fertility
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Fig. 6 Composition of microaggregates in brown earths with
different levets of fertility
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1) L.K. Zhou, J.N, Ladd, M.Amato and J.E. Shulz, Effect of rotation, N fertilizer application and

trash retention techmiques on soil organic matter levels with special reference to microbial
biomass as an indicator to carbon turnover in soil (in publish),
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Table 1 Enzyme activities of black soil and its components
. £ By (L - $H | LS | R
+5 A A Polyphenol iR Invertase | Alkaline Neutral
Peroxidose 3 Urease
. (0.1N oxidase (NH,-N (0.1N phosphatase [phosphatase
Soil Components KMnd ml/g) (purpuroeallin mg/sg) Na,$,0, (phenal (phenol
! mg/g) ml/g) ml/g) mg/g)
i bz 1 4.2 0.38 56.0 6.7 7.1 3.8
TS 7 Bl 19.9 1.42 179.0 63.5 13.0 10.4
A 7.9 0.15 40.0 15.5 1.3 0.3
By 7.5 0,05 17.5 2.8 0.5 0.1
B 5.3 0.03 2.8 1.0 0.2 S
Fpzil 41 3.6 0.94 23.5 5.3 7.7 5.4
B R 16.0 2.32 153.0 29.8 16.1 13.1
Rk 7.4 0.32 32.3 13.5 1.4 0.4
R 5.8 0.12 9.5 2.8 0.5 0.4
s 4.8 0.03 2.0 0.8 0.2 ) 0.2
X2 RESRGUHARENHIEEE
Table 2 Enzyme activities’ of various fractions of microaggregates in brown earths
i B 1pum 1—2pm 2—5pum
Eazyme B L] H o oo
activit Fertile Infertile Fertile Infertile Fertile Infertile
¥ . . . . . .
soil soil soil soil soil soil
i Yl
€0.1N Na,5,0, 1.9 1.7 2.9 2.7 4.1 3.9
mi/g)
EAm 5.2 2.2 5.9 3.5 4.4 3.2
(ana. mg/g)
IR 55.6 68.8 61.5 57.5 54.9
(NH,-Nmg /) ' 4.6 :
o 3.7 3.2 3.7 3.0 3.4 3.0
{phenol mg/g) ) ’ ’ ) ) )
5 5—10pum 10—50pm 50—250pm
B bt # F ,
Enzyme M B M B 1
. Fertile Infertile Fertile Infertile Fertile Infertile
activity . A . p . p
soil soil soil soil soil soil
AL
(0.1N Na,5,0, 4.7 4.3 4.6 4.2 4.5 4.4
ml/g) ‘
B0 3.1 2.7 2.7 2.3 3.0 2.7
(ana. mg/g)
R 39.3 2.2 40.5 34.7 39.0 14.7
(NH;-Nmg/g)
- BT . . 1.6 1.2 0.9
(phenol mg/g) 2.9 2.7 1.8 !
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Table 3 Quantitative variations of microorganisms‘in soda-saline soil

after application of plant material (1000/g soil)

A m # m M 5 H
Incubation Bacteria Bacillus Fungi
time (day) ¥ R & B oM i B R <) FON: |
ck Treatment ck Treatment ck Treatment
1 4930 6047 — — 8.9 9.5
3 403100 430000 857 1125 12.7 14.5
6 106200 306200 1400 2714 12.7 8.3
13 70000 89000 1365 1340 4.7 9.2
20 27700 395000 1840 3360 1.0 10.1
30 23500 203200 1680 2000 3.8 ‘3.8
45 18400 116200 968 1152 2.1 3.4
60 15600 127000 672 1484 2.8 3.1
et B & BoE B FEESRE
L 2 Rk ] Cellulose~-decomposing
ncubation Actinomycetes N-fizing bactgtia bacteria
time (day) bl & "= % W %t = %R o
ck Treatment ck Treatment ck Treatment
1 541.5 650.8 -_ — — —
3 2540 2203 82.5 1718 793 562
5144 3222 117.4 714.4 4000 6200
13 ! 2030 2064 65.1 90.3 1490 1000
20 2065 . 3803 42.6 918.0 918 770
30 2657 1564 69.8 435.5 1016 1145
45 2032 1937 113.0 730.0° 1710 1050
60 1705 1920 120.0 687.0 14.4 14.9
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Table 4 Variation of soil enzyme activities in soda-saline soil
~ after application of plant material {(mg/g soil}
T & o B 5 1t B 5 1 %
BRI Proteinase Urease Invertase Catalase
Incubation (NH,-N) (NH,;-N) (glucose) (0.1N "KMnQ,)
i d oy B oyl bowz Py bl xR bing
tme (day) ck Treatment ck Treatment ck Treatment ck Treatment
1 0.68 0.78 2.29 2.43 ' 76.64 95.18 4.12 12.92
3 1.21 1.37 2.93 1.72 93.22 05.45 9.86 9.13
6 1.22 1.67 1.05 1.28 104.09 93,58 8.70 7.87
13 1.12 1.50 1.29 2.00 69,05 104.74 5.90 5.07
20 0.87 1.53 1.3% 1.73 72.37 93.71 1.57 3.33
30 1.29 1.91 1.98 1.21 100.00- 95.84 7.43 5.80
45 1.19 1.25 0.99 0.90 101.91 90.09 7.96 7.08
60 0.98 1.06 0.82 0.96 83.94 . 79.42 6.32 7.00
#=S FhEipHEFTHELEPEAREENSG
Table 5 Quantitative variations of organic acids in soda-saline soil
after application of plant material
BB EHELRNSE(SANBRRNENR).
2 F I [ (%%ﬁi%/ﬁ Content (%) of organic acids in total acid
. Total acid H B T [
Incubation (meqg/100g so0il)| Formic acid Acetic acid Propionic acid Butyric acid
time (day)
* R ook R A Eagit o) o] pdix:: ) pag::) o)
ck |Treatment] ck [Treatment] ck |Treatmenty ck |Treatment| ck |Treatment
1 10.36 4.26 4.21 50.0 25.3 50.0 8.0 0 24.6 0
3 10,17 4.60 38.6 37.9 42.9 58.7 18.5 3.4 [t} 0
2.95 3.39 39.5 23.9 22.4 76.1 38.1 0 ] 0
13 1.75 3.42 53.1 52.9 46.9 36.6 0 7.9 ] 2.6
20 1.76 2.58 38.3 25.0 61.5 6.2 0 13.1 0 53.7
30 2.77 3.27 40.9 25.5 40.9 12.8 18.2 14.9 0 46.8
45 3.257 2.29 |21.5 49.5 1 11.2 45.0 | 67.3 5.5 0 0
60 2.72 3.22 14,5 42.1 6.6 52.6 78.9 5.3 0 0
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Table 6 Effect of applying organic materials on the composition
of microaggregates in brown earth

& - Composit???%ﬁg%}i(a?zfggzgs (pm, %)

Treatment © <5 510 10—50 50—250 >250
¥ W 12.15 9.61 38.14 Y 6.32
oo 9.92 9.42 37.04 37.30 6.33
B 9.87 6.57 25.34 51.13 7.00
E ik 11.23 7.78 34,71 38.39 7.87
w O 14.71 6.38 31.80 42.98 6.63

* HESSRIRS,1982: M AEN G RECE RS AR, EFE:I:%%Aj:J‘:%EEjJ%?krMZ%Lﬁ)‘C%Q
FT M FE L R R B IR L A A R o

Table 7 Effect of applying organic materials on the composition of
microaggregates in brown earth

& m MEAREKAE (X, %)
Composition of microaggregates (Em,%)
Treatment ‘
. <1 1—2 2—5 5—10 10—50 50—250
5 MK 2.85 0.45 2.79 13.74 67.88 12,31
BRR 2.51 1.11 4.05 8.07 69.75 14.49
TR 3.51 1.50 5.73 9.63 62.32 17.32
JEPR 3.26 0.43 4.09 8.36 62.19 21.69
& % 3.03 1.34 3.53 8.92 62.13 21.06
B oOE 2,83 0.92 2.36 12.03 62.04 21.37

* BEEIET 1984 TR ki FRAVEE N vh K SR ML T SR A He k18 3,
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HREHMBENEL T/ 4. Bk, B asma i, 7 Disk s + 8 Bk i 48
B> AT R B RE D AU R 2 77 o

g LR, T E IR GERZH TR, XZHT SRR, YRR, &
TEHBjJ%ﬁH’;%Jﬁ*Kﬁ%ﬁﬁiﬁ@fﬁ@%ﬁkﬂ@ﬁ%\ HRREL B B IR A - R B L A B

BT B R A", BRI AR S R RS AR HEF 5 2 i ey L ikta s, @
11‘@:1B’Jﬁ'ﬁﬂﬁc%i%m“ﬁiﬁ”%ﬂ“ﬁi@”,ﬁﬁ‘éiﬁgﬁi%ﬁﬁﬁz;bﬁ RET) » I ER = L 48
HIRE T 7K o



176 * 1 &2 ® 8 %

£ % X ®B

S 011 hEREEEARL L SRTERT, 1984 1 AR I SCE L TR AR,
[2] A BRILERS AER BEER, 1980 H@ENEEAENTEE L ATathEnEEerSamn
WEERANRR PR E 17 %35, 275283 [,

SELF-REGULATION AND RESISTANCE PERFORMANCES
- OF SOIL

Chen Enfeng, Zhou Likai, Wu Guanyun,
Zhao Xiaoyan and Wang Zhengping

(Institute of Applied Ecology, Academia Sinica)*

Summary

The performance of self-regulation of soil refers to the ability of soil itself in controling
and buffering to a certain extent in the courses of physical, chemical and biological pnocesses
in vivo, enabling the storage and supply of soil moisture, nutrients, air and heat to better sati-
sfy the needs of plant growth. The adaptability of soil to unfavorable environmental or obstacle
factors, 1e., its resistance preformence, is the expression of soil self-regulation preformance
under special conditions.

Soil self-regulation performance is the overall expression of the abilities of soil in adsor-
ption-storage, release-supply, transformation and buffering, which is derermined both by the
“physique” and by the “pedon structure”. The so-called “physique” refers to the quantity, co-
mposition proportion and abilities of adsorption-storage, release-supply, transformation and
buffering of basal substances of soil fretility—various fractions of microaggregates; and the
so-called “pedon structure” denotes the patterns of arrangement and fabric of various fractions
of microaggregates in the pedon.

To improve the “physique” and “pedon structure” through proper ways will be able to
strengthen the performance of self-regulation of soil, and hence to enhance the level of soil fer-

tility.

® The f{ormer Institute of Forestry and Soil Science, Academia Sinica.



