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Ecological distribution and biochemical properties of soil microorganisms in Gaoligong Mountains. Zhang Ping ( In-
stitute of Ecology, Academia Sinica, Kunming 650223), Guo Huijun, Yang Shixiong and Dao Zhiling ( Institute of
Botany, Academia Sinica, Kunming 650204).-Chin. J. Appl. Ecol., 1999,10(1): 74~ 78.

This paper studied the quantities and some biochemical properties of soil microorganisms in natural forests of different
elevations, collectively-owned forests representing varying degrees of anthropogenic disturbance and elevations, forests
under different tenures, and soils of different landuse types in eastern slope of Gaoligong Mountatins. At the upper
part of the mountain, the quantities and activities of soil microorganisms in natural forests increased with decreasing ek
evation, but a the lower part, those in collectively ow ned forests were decreased with decreasing elevation, due to the
increasing intensity and frequency of anthropogenic disturbance. The quantities and activities of soil microorganisms
declined as the forest tenure varied from state-run to collective and to individual. A fter natural forests were replaced by
pure plantations, the quantities and activities of soil microorganisms rapidly declined. How ever, in some cases, soils
under cultivation appeared to be favorable to microorganism reproduction. In mid-elevat ion( about 2000m) natural for-
est soils, microorganisms w ere abundant and highly active. High elevation and low temperature w as unfavorable to m+
crobial reproduction and biochemical processes. Intensive felling and utilization of forests could also reduce the quanti-
ties and activities of soil microorganisms to a lower level.

Key words Natural forests, Collectively-owned forests, Soil microorganism, Pure forest, Gaoligong Mountains.
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1
Table 1 Characteristics of different forest soils
Litter
Soil No. Site Elevation  Forest type Depth Aw Moisture
(m) (em) Ago dry weight Coverage T hickness (%)
(kgem~?) (%) (cm)
I 2 1880 5~ 15 0.85 95 4 70.5
7 1990 10~ 20 1.29 100 8 72.4
6 2200 8~ 20 1.61 100 6 106.7
13 2410 15~ 30 1.69 100 10~ 20 104.3
12 2560 15~ 25 2.97 100 12 116.0
15 2830 10~ 20 1.20 80~ 100 8~ 12 55.9
14 3100 5~ 15 — — 81.0
I 3 1820 5~ 15 0.78 95 4~ 17 55.2
4 1630 5~ 15 0.57 85 1.5 31.8
5 1400 5~ 15 0.92 100 3 46. 4
9 1210 5~ 15 0.24 0~ 20 0~ 1 27.9
10 1000 5~ 15 0 0 0 25.4
11 760 5~ 15 0.22 100 1 14.6
I 2( 1880 5~ 15 0.85 95 4 70.5
1( ) 1810 8~ 20 1.36 100 6~ 8 55.2
3( 1820 8~ 20 0.78 95 4~ 17 55.2
8( 1390 5~ 15 1. 65 95 2~ 3 42.0
v 17 1400 (5~ 6 5~ 15 30.3
16 1770 5~ 15 48.9
18 1380 5~ 15 28.2
19 1290 5~ 15 26.5
I. Natural forest, 11 . Collectively owned forest, IIL Different tenure forest, IV. Land use type. The same below .
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Table 2 Quantitative distribution of soil microbes in different forest soils ( x 10%nd. * g~ ! dry soil)
Bacteria Fungi Actinomyces
Soil No. Elevation Forest type
(m) No. No. No. Total (%107 -+
% of total % of total % of total microbes g ! ) *
microbes microbes microbes No.

I 2 1880 464.2 82.0 20.9 3.7 80.9 14.3 566.0 2.30
7 1990 689. 6 83.5 23.7 2.9 112.1 13.6 825.4 0.95
6 2200 614.7 94.7 11.4 1.8 23.2 3.6 649.3 2.89
13 2410 143.2 88.1 16. 4 10.1 2.9 1.8 162.5 0.21
12 2560 226.8 88.7 15.1 5.9 13.8 5.4 255.7 0.32
15 2830 234.0 94.0 1.4 0.6 13.5 5.4 248.9 1.01
14 3100 244.5 99.3 0.6 0.2 1.1 0.5 246.2 0. 54

I 3 1820 353.3 76.9 27.2 5.9 79.2 17.2 459.7 1.43
4 1630 332.7 75.7 12.5 2.8 94.5 21.5 439.7 1.98
5 1400 318.4 84.5 16.8 4.5 41. 4 11.0 376.6 0. 66
9 1210 262.2 75.4 8.9 2.6 76.7 22.1 347.8 1.41
10 1000 219.6 68. 1 2.6 0.8 100.4 31.1 322.6 1.26
11 760 360. 8 57.8 25. 4 4.1 237.7 38. 1 623.9 2.01
2( ) 1880 464.2 81.6 23.9 4.2 80.9 14.2 569.0 2.3
1( ) 1810 493.0 84.1 28.7 4.9 64.8 11.0 586.5 7.1
3( ) 1820 353.3 77.9 20.9 4.6 79.2 17.5 453.4 1.4
8( ) 1390 333.8 87.6 15.3 4.0 31.9 8.4 381.0 2.3
17 1400 (5~6 ) 245.8 85.6 16.9 5.9 24.6 8.6 287.3 2.2
16 1770 366.8 87.4 8.2 2.0 44.6 10. 6 419.6 2.8
18 1380 461.5 77.4 5.8 1.0 128.6 21.6 595.9 2.8
19 1290 505.7 83.8 10. 1 1.7 87.7 14.5 603. 5 3.8

*  Cellulose decomposing microbes( X 10% g~ ! dry soil) . . Including bacteria and fungi only.
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3
Table 3 Variation of microbe activities in different forest soil

Soil No. Elevation Forest type Nitrogen Respiration Gll}me? Bacill‘us
(m) fixation (COMg! respiration Cellulose quantity
(mg 1005 drysoibh!)  (COpMwg! degradation (% 10'ind.
dry soil) dry soil*h™ 1) (mgeg™ ) g~ ! dry soil)
I 2 1880 41 77.8 1083.5 330.9 57.1
7 1990 34 188.5 1259.0 403.8 81.5
6 2200 25 84.2 992.9 288.2 68.2
13 2410 13 70.2 872.3 126.5 13.3
12 2560 9 45.2 568.7 98.5 18.4
15 2830 11 30. 1 525.5 195. 1 6.8
14 3100 6 32.3 477.9 149.3 14.5
I 3 1820 9 54.5 696. 8 309. 4 49.6
4 1630 6 44.9 516.7 369.2 57.2
5 1400 — 33.4 557.6 179.6 52.9
9 1210 — 16. 4 268.7 192.5 24.3
10 1000 — 11.9 207.7 145.8 10.7
11 760 — 10.9 183.2 402.5 42.3
2( ) 1880 41 77.8 1083.5 330.9 57.1
1( ) 1810 24 71.7 855.9 414.7 45.0
3( ) 1820 9 54.5 696. 8 309. 4 49.6
8( ) 1390 — 34.4 574.4 343.3 38.4
17 1400 (5~6 ) — 19.9 293.7 296. 6 29.8
16 1770 — 22.5 259.6 381.7 40.9
18 1380 — 14. 1 201.0 332.5 35.9
19 1290 — 9.6 153.6 420.0 56.9
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