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Teble 1 Microorganism activities in the soils of different degenerated grasslands
e | EACER | BAEm | FEEARER | FRIEE Nitrogen &5 WA F
Sk Ammo_nifi- Ni”i'fi. Cellulose Respiration fixation Phenol o
e[%(em cation cation decomposition |(CO; rpg/g dry (NH,-N mg/g decomposition
type {NH4-Nmg/g (%) (%) soil, 24h) dry 'soil,15 SPhcno}lng4/llg
dry soil) days) ry soil, )
2.314 75.9 3.60 0.2506 0.991 1.6176
e 2.213 74.5 3.163 0.2444 0.865 1.5750
1.832 65.9 3.156 0.2338 0.834 1.5702
1.562 65.2 2.733 0.2238 0.813 1.4753
1.953 38.6 14.40 0.2335 1.205 2.2026
2 1.624 38.5 11.86 0.2329 1.136 2.1345
g}A 1.562 38.1 11.30 0.2278 1.068 2.1280
1.041 38.1 9.90 0.2114 0.987 2.0729
3.255 74.1 14.561 0.2466 1.458 1.5831
I 2.694 63.2 12.675 0.2110 1.362 1.5468
gﬁj 1.955 62.3 12,576 0.2055 1.358 1.5468
1.823 57.9 15,696 0.178¢8 1.219 1.5104

FROSENEHEFEESRERLEFEREE RS BUBREIRNSHEHNER
FEEANER RERTB A MIER LA REE ER MR CBETENSHNEEN
HEGRENRIER MO VIERTMAERLEREEER, AEENMFER L REE
S X R, BHGR o SR B G H AIE N ACE IR, B RREUb AR



2 1 ZEES: OB AEN RN MENERONS TR 223

ZKE SRR A %o

R — T B B R A Wi R B EIVE AR, R IR 2 AT T AR
Wro EREWCE ), AERSWIERSHMAER., BEER. BafeRURERER
SHERSRER. FRER. BEEROEIEXRNERMEERN>PH>EHE
o ZME M EHER S MIERAS AL XS RIEARSAE ZEAXIREEHERNR R
BAREBEROMDENEREFEROFIERSEEERTEERREERR, X&
FERMERRE NS LA BBk, BT LR W R AR IR & A
AR T EEE SR LR EER,.

F2 FEIRMAER M4 ENELERE
Table 2 Correlations among microorganism activities in the soils of different

degenerated grasslands
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Degenerative| Ammonifi- Nifﬁi‘}qﬁpfaon Cellulose R“?i%f’ﬁ}:ﬂ n Nitrogen
Item degree cation teatt decomposition espiratio fixation
= 0.9952
R {LAE h 0.9917
& 0.9351
= 0.8922 0.8458
FEFH B th 0.9506 0.8530
& 0.8930 0.9646
- 0.9963 0.9833 0.9277
T ¢ h 0.9410 0.7552 0.8012
I% 0.9332 0.9828 0.9943
- 0.8343 0.7960 0.9498 0.8675
B R th 0.9669 0.9211 0.9617 0.9103
{x 0.8571 0.9193 0.9903 0.9741
- 0.9017 0.8576 0.9646 0.9309 0.3365
4 RBFE F th 0.9762 0.6971 0.9918 0.8497 0.9626
I1:3 0.8861 0.9604 0.9999 0.9924 0.9920
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Pig. 1 Maps of correlations among soil microorganism activities in different
degenerated grasslands
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Table 3 Enzymatic activities in the soils of different degenerated grasslands
HERN EBmE/LR . Epm
%em?ig Cellulase Sucﬁlﬁ;ﬁ Ur“ﬁ (?TH- Pplyphenol Ca%ﬁi%i(%ﬁ.lhl Protease .
"8 (Cellulose 1 N d 3" loxidase (Purpu- KM (Azocasein
tion d (Glucose mg/g| m_g/g tY [ rogallin mg/ nO, ml/g mg/g d
type mg/g dry dry soil, 24h) soil, 24h) gallin mE/g dry soil, 24h) g/g a1y
ye soil, 24h) ' ' dry soil, 1h) ' soil, 24h)
1.675 8.5625 2.1685 0.1501 12.375 2.375
e 1.114 8.3125 1.7876 0.1443 9.875 1.625
1.0675 6.6813 1.6293 0.1414 7.875 1.575
1.02 6.625 1.5824 0.1384 7.875 1.05
2.320 15.9494 2.5105 0.2228 9.875 3.25
SRIGEM 1.4675 14.0505 1.4363 0.2091 8.875 2.50
1.212 11.3354 1.1279 0.2055 6.875 2.375
1.004 10.7152 0.914 0.1991 6.875 2.250
2.0875 19.198 2.6847 0.1678 18.375 2.325
NEEES 1.5450 18.560 1.8305 0.1522 17.875 1.75
1.5258 17.808 1.7213 0.1467 17.875 1.63
1.4040 15.274 1.6186 0.1422 15.875 1.50
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Fig. 2 Maps of correlations among soil enzymatic activities in different
degenerated grasslands
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Table 4 Correlations among soil enzymatic activities in the soils of
different degenerated grasslands
i H BILEE AL < ; Br & EAE&
Degenerative Eﬁl;ﬁiﬁe Polyphenol %ﬂtﬂﬂlgsﬁ
Item degree oxidase atalase Urease Protease
=1 0.7328 0.9292 0.9380 0.9759 0.9261
TR t 0.9464 0.9925 0.9191 0.9995 0.9944
% 0.7311 0.9782 0.6880 0.9965 0.9929
=n 0.8931 0.9211 0.8631 0.7884
R th 0.9465 0.9933 0.9409 0.9099
1K 0.8166 0.9814 0.7048 0.7737
= 0.9693 0.9782 0.9785
BESILEG th 0.9096 0.9886 0.9795
1% 0.7499 0.9806 0.9956
= 0.9886 0.9079
TR S th 0.9150 0.8811
I 0.6450 0.7144
] 0.9450
B B H 0.9966
& 0.9943

%5 FTRBAEMLRRTESHEDEEEEXME
Table 5 Correlations among microorganism activities and enzymatic activities in
the soils of different degnerated grasslands

B | BUERE auem | wiem | gerswen | wnes | BRem | s
: Ammoni- | Nitrifi- Cellulose Respi- [ Nitrogen| Phenol
Item gztgl::e fication cation decomposition ration fixation decomposition
=) 0.7538 0.7362 0.8789 0.7860 0.9838 0.7167
FRLE th 0.8821 | 0.8688 0.9864 0.7066 | 0.9284 0.9577
s 0.9138 | 0.9907 0.9174 0.9486 | 0.8592 0.9162
F=1 0.9596 0.9996 0.7696 0.9378 0.7773 0.9398
BB h 0.8742 | 0.9803 0.9391 0.7915 | 0.9668 0.9071
" 0.8247 0.8173 0.9350 0.9092 0.9667 0.9314
=a 0.9408 0.9005 0.9615 0.9587 0.9715 0.8967
SIS th 0.9327 | 0.8644 0.9990 0.7814 | 0.9579 0.9854
1% 0.9766 0.9887 0.9417 0.9721 0.8960 0.9362
fiar 0.8998 0.9214 0.8669 0.9050 0.9437 0.7512
HE S th 0.8140 | 0.9928 0.8976 0.7614 | 0.9338 0.8542
i3 0.8269 0.7779 0.9198 0.8777 0.9624 0.9210
= 0.8707 0.8660 0.9057 0.8884 0.9810 0.7797
B th 0.8680 | 0.8625 0.9814 0.6848 | 0.9171 0.9498
[ 0.9281 0.9821 0.8937 0.9338 0.8295 0.8908
k=2 0.5872 0.8006 0.9937 0.9213 0.9787 0.9196
o= h 0.8454 0,8199 0.9720 0.6593 0.8858 0.9394
& 0.9554 0.9928 0.9294 0.9623 0.8760 0.9255
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PRELIMINARY STUDY ON SOIL BIOCHEMICAL ACTIVITIES
OF DEGENERATED GRASSLANDS IN NORTHWESTERNE
SICHUAN, CHINA

Long Zhangfu
(Soil and Fer:. Inst., Sichuan Acad. of Agri. Sci., 610066)

Liu Shigui
(Biotechnology Department, Sichuan University, 610066)

Summary

A study was made on 12 soil biochemical activities in three degenerated gras-
slands (Dasiphora fruticosa shrub, Kobresia Pygmaea meadow and Festuca sinensis
grassland) of the northwestern Sichuan in China. Results show that the soil bioche-
mical activities and the correlations among them were influenced significantly by the
degree of grassland degeneration. Soil biochemical activities, especially cellulose de-
composition, nitrogen fixation and protease activities, in the grasslands decreased
with the degree of grassland, though the differences wrer not statistically signifi-
cant. But the correlations among biochemical activities of the soils were significan-
tly correlated with the degree of grassland degeneration. The worse degrnerative
grassland, Festuca sinensis grassland showed no such significant correlations among
the 12 soil biochemical activities.

Based on the research results considered that the measures for the improvement
and amelioration of degenerated grasslands should be adopted according to the soil
ecological changes and the correlations among soil biochemical activities,

Key words Degenerated grassland, Soil microorganism, Biochemical activity



