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Table 1 The agrochebical properties and microorganisms in the soils of diffreent dcgraded grasslands

(x 10% cells / g dry sojl)

THEKR LEIKE : . : mAEYSEK BEEHE
R R 2% £ 24 LR HENE ' AR
Sail . Soil i ] Sum of Number of
Grassland N Total N Total P Total K 0. M. pH ) Number of Number of
: depth moisture ) u micro— actino
— type (g/ kg) (g/%kg) (g/ kg) (g/ kg . fungi bacteria
(cm) (%) organisms mycetes
0—15 28.0 N 280 0.98 20.9 ’ 330 6.2 - 231.326 2470 1.667 227.189
15—40 26.0 1.10 0.57 20.0 10.3 6.3 61!608 0.668 0.792 60.148
PAEEFEM 40—60 22.3 0.60 0.48 '1.87 5.33 6.4 39.180 0.495 0.142 38.543
60—80 16.5 0.50 0.62 1.94 3.06 6.8 1.087 0.122 .0.019 0.964
80—110 11.3 0.50 0.60 10.98 2,09 6.1 0.208 0.036 0.010 0.162
0—10 24.6 ) 5.20 0.75 16.8 66.80 6.2 399.354 - 1.326 0.380 397.648
10—20 23.7 4.40 0.65 16.8 51.40. 6.3 259.031 0.481 0.154 258.396
Eor 23 v
20—40 15.1 3.00 0.58 18.7 33.40 - 6.4 137.341 0.349 0.094 136.898
40—S55 14.0‘ 1.60 046 19.1 15.10 6.8 13.911 0.078 -+ 0.078 13.755
0—15 28.7 6.10 - 0.89 18.2 9281 6.7 739.285 0.786 0.433 738.366
15—40 26.9 5.70 0.75 17.8 87.90 5.8 488.533 0.286 0.054 488.193
MERERR .
40—60 21.9 4.30 0.63 16.2 65.61 59 26.143 0.052 0.038 26.053
60—80 18.8 2.10 0.51 16.1 37.49 6.2 © 1.560 0.034 0.005 1.521
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Table2 The percentages of nutritional elements in different soil layers of degraded grasslands
TREE
BAR
Soil
Grassland O0.M./N O.M./P 0O.M./K N/P K/N K/P
depth
type (em)
Gk 2 0—15 11.79 33.67 1.58 2.86 7.46 21.93
L ) 15—40 4.36 18.07 0.52 1.93 18.18 35.09
40—80 8.12 4.84 0.16 0.81 38.80 31.29
80—110 5.92 4.93 015 0.83 39.60 33.00
& XiGHE 0—10 12.85 89.07 3.98 6.93 3.23 22.40
M OE 10—20 11.68 79.08 3.06 6.77 3.82 25.84
20—40 11.33 57.39 1.79 5.17 6.23 32.24
40—55 9.44 32.83 0.79 3.48 11.94 41.52
NEFEE 0—15 15.21 104.28 5.10 6.85 2.89 20.45
] i 15—40 15.42 117.20 4.94 7.80 3.12 23.73
40—60 19.91 104.14 4.05 6.83 3.77 25.71
60—80 17.85 73.51 2.34 4.12 7.62 31.37
3 TMREERSMEDHENEXE
Table 3 Correlations between soil agrochemical properties and soil microorganisms
HEAR  HWAKE '
;ii ,Grasslfmd . Soil N P K 0. M. pH
type misture
WAEMBE PELEFEHTT  0.7705 0.9919 0.6746 0.7550 0.9959 —0.6147
SEEHEMN" 0.9295 0.9883 0.9947 —0.9196 0.9973 —0.9248
- MHEES’ 0.9611 0.8666 1 0.9578 - 0.9893 0.8856 —0.8379
WE B R *%i%ﬁﬂgi 0.7699 0.9918 0.8803 0.7645 0.9958 —0.3745
EREEN 0.9297 0.9886 0.9947 —0.9200 0.9974 —0.9251
INEE R ‘ 0.9611 0.8667 0.9578 0.9893 0.8856 —0.8379
HANE hEEFER 0.7705 0.9847 0.8817 0.7515 0.9946 0.1344
ERIEEN 0.7946 0.8790 0.9276 —0.7606 0.9143 —0.7955
NEEER 0.8692 0.7642 0.9312 0.8885 0.7766 —0.7734
Gk B ] 0.8176 0.9776 0.8404 0.8369 0.9720 —0.3920
MEHEE L£HEHEN 0.7921 0.8343 08784  —0.7484 0.8752 » —0.7070
MRERA 0.7455 0.6250 0.8543 0.7456 0.6561 —0.6935

* n=4,r=0.950, p<0.05 r=0.990, p<0.01.

* % .p=5,r=0.878, p<0.05 r=0.959, p<0.01.
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Table4 The microorganism genera and their numbers in the soils of degraded grasslands

(x 10%ells / g dry soil)

EpE——

ANE R SFBEYL  PEFFEH NEEER SEHEN
R4 Kobresia Dasiphora Festuca B % Kobresia Dasiphora Festuca
Genus pygmaea Sfruticosa sinensis Gen;xs pygmaea Sruticosa sinensis
meadow shrub grassland meadow shrub grassland
Bacillus 50491.0 14641.9 16667.0 Penicillium 17.8 16.6 91.7
Azotobacter 8386.7 7240.0 1041.7 Aspergillus 15.4 70.6 74.9
Micrococcus 5610.0 3652.5 2771.8 AItemari.a 2.8 15.3 40.4
Cellulomonés 3415.2 2946.7 388.9 Sepedonium 1.1 2.7
Proteus 1262.3 3620.7 125.4 Botryotrichum 4.2 1.3 13.9
Pseudomonas 552.5 139.8 194.5 Verticillium 2.8 1.3 0.2
Mycobacterium 872.4 23978 416.7 Fusarium 16.4 2.5
Acinetobacter 841.5 1926.3 274.2 Corethropsis 12.3 4.1 17.8
Microbacterium 671.6 1526.7 438.9 Hormoderndrum 14 3.7
Flavobacterium . 571.6 379.6 Streptomyces 274 319 112.5
Neisseria 420.8 153.7 Nocardia 1.8 2.8
Streptococcus 120.6 750.0 113.9 Chainia 1.1
Alcaligenes 42.1 25.0 Micropolyspora 29 1.3
Enterobacter 67.6 359 95.8 Micromonospora 10.9 8.1
Cytophaga 365.7 69.7 37.4 Geodermatophilus 0.2 37 36.5
Staphylacoccus 67.2 127.8 Others 77.8 26.8 89.9
Corynebacterium 46.5 135.2 43.1 Total 73928.5 399354 23133.6
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Table5 Predominant genera of soil microorganisms in different degraded grasslands

EF NG TSRS ETHEN T S EaY

NEEE A SRAEEN AR R
S Y Fh g@ Kobresia pygmaea meadow Dasiphora_fruticosa shrub Festuca sinensis grassland
Microorganism
. B ANE ’ HE
kind R#& . =¥ ' - ¥4
Percentage Percentage Percentage
Genus Genus Genus
(%) (%) (%)
Bacillus 68.382 Bacillus 36.821 Bacillus 73.362
Azétabacter 11.358 Azotobacter 18.207 Micrococcus 12.227
Micrococcus 7.598 Micrococcus 9.185 Azotobacter 4.585
Cellulomonas 4.625 Proteus 9.105 Mycobacterium . 1.834
e Proteus 1.710 Cellulomonas 7.410 Cellulomonas 1.732
Mycobacterium 1.182 Mycobacterium 6.030 o Microbacterium 1.932
Acinetobacter 1.190 Acinetobacter 4.844 Acinetobacter 1.207
Microbacterium 0.910 Microbacterium 3.838 Pseudomonas 0.856
Penioillium 22.646 Aspergillus 53.243 Penicillium 37.126
Fusarium 20.865 Penicillium 12.519 Aspergillus 30.324
HE Aspergillus 19.593 Alternaria 11.538 Alternaria 16.356
Corethropsis 15.649 Corethropsis 3.092 \ Corethropsis - 7.206
Botryotrichum 5.344 ‘H ormoderndrum 2.790 Botryotrichum 5.628 ‘
_ Streptomyces 63.279 Streptomyces 83.947 Streptomyces 67.487
HAE Mrcromonospora 25.173 Geodermatophillus 9.737 Geodermatophillus 4.859
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BEE. AR S BERIAERBEKE, XHEPBRAE M TRAOBERR, X80k
YRR S TRRAYER AR RS —B(EER 3).
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NPAEE e i TR A S IR AR, R MY X R 2 5 A ST ENE B
AR, R4GRRY, BB RBAEYXRERRER, RAFMEBLEREYR
TEBEYFRELS. BEBAKN/NEEREAEMILEE N 31 MR, PR LR ERE
EAEMA 27 R, MERBKFELFENR 26 B, EESBRBEDRREFGE
NEREFRRLHER K S), MR ERIH B 5 H PR E LB RN AR
LR, MRURERENPHERHREREEM. WEREAEHS5SEBENE
WEEBMEE EBOVERE, KRS AER M EA -3 EXh TEUEER —E2£
F,HEMBEFRMHAFERNEZF AL, KEWUENERERAEMNLRRE LR
Bl L, MR ER (Bacillus) 8 =F B AR E— N HME R, FBT 5 A E S
BUHE 4 H 4 B4 68.38.36.82, 73.36% (3% 5); HEB BN IR 45 Fh IS BEAE = RB AL B b
HUBER (R 6). REBMLN/MEHEEMENA 8 MR, HRAIBE N S RAA
FABKEE, 7055 BRI 48%F 16%, PGB ESBHENEREEHEAR 71
K, IR IR BRI B R BERE, BT o LI 38%F1 33%, MER BB PEFE
 FEBEBREMNE 6 M KE, URAENSOARBBERS, BTG 65%F 24%
(% 6). |
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. Table 6 Groups of soil streptomyces in differentdegraded grasslands

(x 10%cells / g dry soil)

PEERA SRR ' AR R
Kob. pygmaea Das. fruticosa Fes. sinensis
meadow shrub grassland
3
Group
, HE BaE HiaR
/84 ' BE BE _
Percentage Percentage Percentage
Number Number ) Number
S (%) %)
Bk 13.215 48.0 1.33 4.0 1.83 2.0
WRIKAER 1.510 6.0 12.15 38.0 2.62 3.0
mamkE - 2050 - 70 079 2.0 215 2.0
AL 1.400 5.0 3.98 12.0 27.03 24.0
P T3 0.800 3.0 10.66 330 73.06 65.0
RIKARE 1.200 4.0 . 0.15 0.10
REARE 4.300 160 1.92 6.0

Bk KR 0.700 . 3.0 0.97 3.0 5.01 0.40
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SOIL AGROCHEMICAL PROPERTIES AND MICROBIOTA OF
DERADED GRASSLANDS \

Long Zhangfu
(Soil and Fertilizer Institute, Sichuan Academy of Agricultural Sciences, Chengdu 610066)

Liu Shigui
(Department of Biological Engineering, Sichuan Uﬁiversity Chengdu)

Summary

The soil agrochemical propertiés and microbiota of three degraded grasslands
(Kobresia pygmaea meadow, Dasiphora fruticosa shrub and Festuca sinensis grassland)
were studied. The main results are summarized as flliows; (1) There existed obvious verti-b
cal distribution of the contents of N, P, K, organic matters and pH value as well as
microorganism numbers in the soils. Soil agrochemical properties were significantly cor-
relatéd with soil microorganism numbers. (2) Soil fertility and the numbers of soil
microorganisms, decreased with grassland degradation. (3) N and P were deficient but K
and organic matter were rich in soils of the three degraded grasslands. And (4) The soil
microbiota varied obviously with grassland degradation. Weakly degraded grassland had
more soil microorganism genera than the strongly degraded one, and the microbiota were
similar in the grasslands with the similar degradation degrees. '

Key words Degraded grassland, Soil microbiota, Soil agrochemical properties



