46 2 Vol. 46 No. 2

2010 2 SCIENTIA SILVAE SINICAE Feb. 2010
%k
1 2 2 3
1. 641112 2.
200062 3. 610041
8
0 ~30 cm
> >
0~15cm
4 6 4
8
S154.36 Q938 A 1001 —7488 2010 02 -0012 -07

Quantitative Property of Different Soil Bacterial Physiological Groups in Subalpine
Timberline Ecotone and Adjacent Vegetations in Western Sichuan
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Abstract The ecological distribution and temporal dynamics of soil bacterial physiological groups in subalpine
timberline ecotone and its upper boundary of scree meadow and below boundary of fir forest in Western Sichuan were
investigated and analyzed with the plate count and MPN methods. Results showed that populations of soil bacterial
physiological groups decreased with increasing soil depth. In 0 —30 c¢m soil layer the quantities of nitrobacteria
denitrifying bacteria aerobic nitrogen fixing bacteria organic phosphorus-decomposing bacteria and aerobic cellulose-
decomposing bacteria were in a sequence of timberline ecotone soil > fir forest soil > scree meadow soil. There was no
significant difference for ammonifying bacteria inorganic phosphorus-decomposing bacteria and anaerobic cellulose-
decomposing bacteria between timberline ecotone and fir forest soil while those bacteria in the two soils were more than
that in scree meadow. The ammonifying bacteria inorganic and organic phosphorus-decomposing bacteria were dominant
physiological groups in each soil while the cellulose-decomposing bacteria were the scarcest group. Furthermore the
populations of soil bacterial physiological groups were the least in 0 — 15 c¢m soil layer of scree meadow in April and the
most in June whereas the groups were also the least in the topsoil 0 —30 c¢cm of timberline ecotone and fir forest but all
the most in August except denitrifying bacteria and anaerobic cellulose-decomposing bacteria which were the most in June.
There was no significant temporal dynamics in the subsoil under three kinds of vegetations. In general the spatial
distribution patterns and temporal dynamics of various soil bacterial physiological groups in timberline ecotone and adjacent
vegetations were to certain degree different depending on the site condition soil nutrition and water-heat conditions.

Key words  subalpine in Western Sichuan timberline ecotone bacterial physiological groups population distribution

2008 -10 - 17
90511008 90202010 087ZB045



2 13
32°49'—33°02' N 2 300 ~4 980 m
Scuderi -
1987 104°01'E  32°59'N
3300 m 1.0 C 1 -6.6 C
2000 7 8.9 C 70. 0% 859
2001 Liet al. 2002 mm Cyerus sp.
Carex kansuensis Leymus ovina
16%
Abies faxoniana Betula
2005 utilis Spiraea
alpina Rhododendron spp. Salix
paraplesia Lonicera hispida
Sorbus sp. Rosa sp. 70%
27 %
182 - hm~’
] 18 m 24 cm 0.56
90%
103° 55'—104° 10" E 1
1
Tab. 1 Soil nutrient properties of the timberline ecotone and its adjacent vegetations
N P N P K
Vegetation Soil Density/  Total ol Cation Organic Total N/ Total P/ Total K/ Available Available Soluble
ohe layer/ em=®  porosity/ exchange  matter/ ! - ! N/ P/ K/
ype em g L % ¥ capacity/  gkg™! gxe ] g8 mgke™  mgkg™ mg kg™
mmot kg~ !
0~15 0.98 56.74 6. 81 119. 54 54. 04 2.79 1.56 18. 69 83.57 1. 64 145. 56
Scree meadow 15 ~26 1.74 30. 84 6.96 61.03 5.93 0. 47 0.47 9.16 16. 40 0.85 43.42
0~15 0. 82 68. 82 6. 67 239.12  182.17 4.58 1.58 17.94 134.78 4.63 198.73
. . 15 ~30 1.24 46. 85 6. 89 168. 48 79.51 3.27 1.05 22.95 63.17 2.83 125.13
Timber-line ecotone
30 ~47 1.58 36.92 6. 82 89. 47 12. 64 0.56 0. 62 14. 38 18.72 0.79 64.26
0~15 0.74 75. 86 5.92 332.83 225.48 3.87 2.90 26.41 167.05 5.76 213.07
X R 15 ~30 1.45 54. 87 6.27 259.32 82.35 2.68 1.72 32.78 94. 87 2.57 150. 43
Abies faxoniana forest
30 ~64 1.62 38.4 6.75 129. 35 14.24 0. 64 0.96 17.59 29. 08 1.61 96. 56
20 7 20 8 21 10 26
2
4 C
8
>3 m
70 m
70 m 10 m most probable
5 number
0~15 15 ~30 c¢m 26 C 16
0~15 15 ~30 30 ~47 c¢m 2000
0~15 15 ~30 30 ~64 cm
2007 4 17 6 SPSS 13.0 LSD
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Tab. 2 Quantitative property of bacterial physiological groups in the soil of timberline ecotone and its adjacent vegetations

CFU g~ ! dry soil

Soil . Aerobic L Inorganic Organic Aerobic Anaerobic
X Ammoni- K Denitri-
Vegetation layer/ . nitrogen . . . phosphorus phosphorus cellulose cellulose
fying . Nitrobacteria fying . X X X
cm . fixing . decomposing  decomposing decomposing decomposing
bacteria i bacteria . . . .
bacteria bacteria bacteria bacteria bacteria
0~15 1 534 000 a 76 000 a 5210 a 100 800 a 409 000 a 549 000 a 2980 a 248 a
Scree meadow 15 ~26 105 000 b 3800 b 310 b 16 100 b 45 000 b 51 000 b 198 b 39 b
0~15 2 622 000 ab 114 100 ab 7 400 ab 168 400 ab 743 000 c 724 000 c 4 462 ab 436 c
. . 15 ~30 1 380 000 ¢ 51 700 a 2530 ¢ 106 900 a 367 000 a 215 000 ab 1192 ¢ 222 a
Timberline ecotone
30 ~47 332 000 ac 4300 b 580 b 20 200 b 101 000 ab 58 000 b 240 b 45 b
0~15 2 564 000 ab 74 600 a 3970 be 73 900 be 932 000 be 411 000 be 3182 a 654 ab
Abies faxoniana 15 ~30 1323000 ¢ 27 500 be 1 380 ac 34 000 ac 418 000 a 243 000 ab 726 d 196 a
forest 30 ~ 64 386 000 ac 1 600 ¢ 450 d 8 800 d 87 000 ab 69 000 b 396 be 58 b
@® 2007 4 17 6 20 7 20 8 21 10 26

P<0.05 n=25

. The data in the table are average values of five samplings

15 April

20 June 25 July 21 August and 6 October.

Different letters within a column indicate the significant differences among the amount of bacteria physiological groups in different soil layers under three

vegetations P <0.05 n=25 .
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Fig.1 Number temporal dynamics of physiological groups of soil bacteria in the timberline ecotone and its adjacent vegetations
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Tab. 3 Pearson correlation coefficients between the quantities of bacterial physiological groups and the soil

physical and chemical parameters n =25

N P
Bacterial physiological Density pH Cation Organic TOlalNN TulalPP TolalKK Available Available SolubleKK
groups exchange matter N P
capacity
. . -0.800" -0.369 0.681 0.868"" 0.962"  0.692 0. 358 0.852" 0.902" 0.719

Ammonifying bacteria
Aerobic nitrogen fixing -0.944" -0.282 0.586 0.803" 0.929" 0.634 0.272 0.864 ™ 0.840" 0. 686
bacteria

. . -0.906" -0.769" 0.736  0.960" 0.840™  0.960"" 0.555 0.963 " 0.749 " 0. 696
Nitrobacteria

P . -0.821" -0.030 0.408  0.656 0.872"  0.388 0.153  0.851™ 0.807" 0.757
Denitrifying bacteria

Inorganic phosphorus -0.932™ -0.708" 0.894" 0.984" 0.915" 0.911™ 0.557 0.972" 0.844™ 0.812"
decomposing bacteria

Organic phosphorus -0.893" -0.282 0.525 0.721° 0.861"  0.900" 0.246 0.776 0.765" 0. 665
decomposing bacteria

Aerobic cellulose -0.945" -0.322 0.574 0.811° 0.863™ 0.665 0. 189 0.847" 0.784" 0.560

decomposing bacteria

Anaerobic cellulose -0.924" -0.691" 0.562 0.977™ 0.895" 0.618 0. 485 0.955™ 0.781" 0.804 "

decomposing bacteria

@ = «=0.01 = «=0.05. The same below.
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Tab. 4 Pearson correlation coefficients among the quantities of bacterial physiological groups n =25

. . . . Aerobic o Inorganic Organic Aerobic Anaerobic
Bacterial physiological Ammonifying . .. . . Denitrifying
’ N nitrogen-fixing Nitrobacteria . phosphorus phosphorus cellulose cellulose
groups bacteria R bacteria X X X K
bacteria decomposing  decomposing decomposing  decomposing
bacteria bacteria bacteria bacteria
e . 1
Ammonifying bacteria
Aerobic nitrogen 0.831 ™ 1
fixing bacteria
. . 0.950 " 0. 808 ** 1
Nitrobacteria
o . 0.677" 0.865 " 0.627 " 1
Denitrifying bacteria
Inorganic phosphorus 0.951™ 0.819 " 0.939 " 0. 696" 1
decomposing bacteria
Organic phosphorus 0.822™ 0.952 " 0.810 " 0. 859 ** 0.831 ™ 1
decomposing bacteria
Aerobic cellulose 0.799 ** 0.950 ™ 0.831 " 0.808 ™ 0.806 ™ 0.957 ™
decomposing bacteria
Anaerobic cellulose 0.886 " 0.826" 0.891 " 0.813 " 0. 886 " 0. 840 ** 0.822" 1
decomposing bacteria
0 ~30 cm
0~15 cm > >
2002 Fierer et al. 2003
Groffman et al.
1996 Kowalchuk et al. 2002
2 pH
N P Teepe et al. 2001
pH
2 600 m 2004
N P
3
1 0~15 cm
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