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1
Table 1 Basic properties of test soils
(m) PH
Land ty pes Elevation Type of forests ~ PH valie Soil types Main plnt species
1 2200 4. 16 ( Castanopsis echidnocarpa ) (C Alnnus nepalen-
KON (Camellia wardii)
2 1990 4.83 (Quercus variabilis )« ( Castanopsiscaratacantha ) «
(Schima wallichii)
3 1830 4. 72 (Castanopsis myst rix)- (C. delvayi).
1 1820 5. 14 (Lyonia ovalifolia) « (CGycbobal -
anopsis myrsinaefolia)
2 1630 5.00 Q. griffithii).
3 1400 4. 67
1 1400 5-~6 4.70 (Cunninghamia lanceolata )
2 1380 60 4. 80 (Juglans regia)
3 1770 60 4.75 (Castanea mal lissim a)
1290 5.8
1300 4.84
2
Table 2 Distrbution of soil microorganism in various land ty pes
Land types MT R GR CD NF BN
1 649.3 8.2 992.9 288.2 25 68. 2
2 825.4 188.5 1259.0 403. 8 34 81.5
3 566.0 77.8 1083.5 330.9 41 57.1
1 459.7 4.5 696.8 309. 4 9 49.6
2 439.7 4.9 516.7 369. 2 6 57.2
3 376.6 33.4 557.6 261.5 5 45.6
1 287.3 19.9 293.7 296. 6 - 29. 8
2 595.9 14. 12 01.0 332.5 - 35.9
3 419.6 2.5 259.6 381.7 - 40.9
603.5 9.6 153.6 280. 0 — 56.9
170.9 6.5 2.5 129. 6 - 10.7
MT. (X 10% ) Respi ration intensi-

2.2

)Microbe total number (X 104/ ¢ dry soiD), R: (COo#V

ty(CO4V g dry soil°h), G R: (CO,™V/

(mg/ g)Cellulose decom position, NF: (mg/ 100

)Bacillus number( X 104/ ¢ dry soil),

) Glucose respiration intensity(CO44/ g dry soil*h) , CD:

)Nitrogen fixation (mg/ 100g dry soil), BN: (X 10%
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Table 3 Chemical and physical properties of test soils
m? (9] % (my/ kg) (mg/ kg) (mg/kg)
Larg types Litter fal Maistue Organic mater  Effective nitrggen  Quick acting poploms — Quick acting potassum
1 1. 61 106.7 16. 59 537.3 1.8 120. 1
2 1.29 72.4 19. 38 42.8 1.3 140. 6
3 0. 85 70.5 14. 48 335.0 0.6 119. 2
1 0. 78 55.2 6. 79 189. 0 0.9 251.7
2 0. 57 31.8 2. 54 113.1 1.1 106. 2
3 0. 92 40.4 3. 14 124.3 1.0 81.8
1 0 30.3 2.11 84.0 0.6 60. 0
2 0 28.2 4.57 211.2 0.5 88.2
3 0 48.9 6. 01 256. 6 0.5 144. 5
0 26.5 1. 86 97.3 3.3 84. 4
0 21.2 .72 98.0 0.08 45. 4
~ ~ pH\ ’
N > 4, 4 ,
9 b ~
) ’ 5 N
’ ’ H ’
4 (R, n=1D
Table 4 Correlation betw een soil microbes and ecological factors
M ic robial index M oisture Organic mat ter Effective nitrogen  Quick acting phosphorus  Quick acting ptasium
0.7409 " * 0.8758 " * 0.8589 " * 0.7825" * 0.6728
0.8707 "~ 0.9155 "~ 0. 8009 " * 0.4403 0.6654"
0.8776 " " 0.9525 ** 0.8179 " * 0.4749 0.6503 "
0.4773 0. 5266 0. 4831 0.6187 0.6628 *
0.9401 " " 0.9641 " * 0.9025" * 0.4168 0.6488 *
0.7279 " 0.8196 " * 0.7353" * 0.8783" * 0.6842"
*  a=0.05 ; ¥ X a=0.01
b
9 °
b A b ’
. 9
s o ’ s
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9 o ~ b
b ~ b b
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THE MICROBIAL BIOCHEMICAL ACTIVITIES IN SOILS OF
DIFFERENT LAND TYPES IN GAOLIGONG MOUNTAINS

ZHANG Ping', GUO Hui-jun', DAO Zhi-ling’,  LONG Bi-yun'
(L Tropical Botanic Garden in Xishuangbanna, Chinese Academy of Sciences, Kunming 650223 PRC;
2 Kunming Institute of Botany, Chinese Academy of Sciencess Kunming 650204 PRC)

Abstract: The, Gacligong Mountains_are of momentous significance in biological research and
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to which attensions have been paid by many researchers because of its manifold forest types
and biological resources. But, felling, herding and planting have damaged forests, resulted
in deterioration of environment and land, and threatened the forests and biological resources
in natural reserve because of increasing population. The variation patterns of soil microbial
growth, metabolism and ecological factors, and the effects of the factors on soil microbes in
different land types in Gaoligong Mountains were studied. The effects of anthropologic dis-
turbance on soil microbe and nutrient contain were investigated. The aim is to provide scien-
tific basis for forest management and biological diversity protection.

Land falls into five types, of original forest, secondary forest, artificial plantation, field
and waste land, corresponding to five states of landuse, i.e. original state, secondary forest
type for the state of the original forest felled and herded, waste land is the state of forest
damaged, and artificial plantation and field are tw o main use types of forest planted. The 11
soil-specimens from different land types were collected in August — September, 1995, and
microbial number, biochemical activities and nutrient contains in the soils were determined.
The correlations betw een soil microbe and ecological factors were analysed. The influence of
anthropologic disturbance on soil microbe and nutrient contains were discussed. The result
shows that soil microbial grow th and metabolism w ere highest under original forests, and de-
creased from original forests—>secondary forests—Cunninghamia lanceolata plantation, and
lowest in waste land of all types. The metabolism activities were all lower in artificial planta-
tions and field. The different degree of correlations were found between variations of ecologi-
cal factors and soil microbes in different land types. The growth and metabolism of soil mi-
crobes were extreme significantly correlated with organic matter and effective nitrogen except
cellulose decomposition, and significantly correlated with moisture and quick acting potassi-
um except cellulose decomposition with moisture, but the correlation were not all statistically
significant between growth and metabolism of soil microbes and quick acting phosphorus.
The results revealed that the main ecological factors influencing the growth and metabolism
of soil microbes in different land types were organic matter, effective nitrogen, moisture,
quick acting potassium and quick acting phosphorus in sequence.

Anthropologic disturbances influence soil microbe through altering ecological factor. It
is found that the decreasing of organic matter input or decom position speed and alteration of
environmental condition are main reasons resulting in decreasing of microbial number, activi-

ties and nutrient contain and damaging of soil construction.

Key words: Land types; microbial growth and metabolism; ecological factor; correlation;

anthropologic disturbance



