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Table 1 Qondtionsd 5 dfferent dgturbed habitats
. . . Qoverage Height Fresh weight pH Weter content
Habitat Main plant gecies (%) (cm) (kg hm 9 (%) Remark
( Microula sikkimensis) 35 30 1350 8.03 21.50
Rodent hill ( Bshdtda dliata)
(' Pdygonum viviparum ) Orignd  veg
( Oxytropis p.) ( Poterr edion damr
tilla chinensis) aged
(Avena sativa) 100 110 9 000 7.74 27.72
Annud artificid
gradand
(Koresa dlardi) ( Carex 40 20 1200 8.04 18.40
Urfenced $0.) (Iris chinersis)
grasdand ( Pdygonum  viviparum ) Nearby  ani-
( Oxtrods 9p.) ( Selera mel road
chamegasme) ( Paertilla chi- tight il
nendis)
( Bymus nutans) 0 60 6 000 8.08 23.39 5 6
Perennid artificia ( Bromus inermis)
grasdand ( Bymus sibiricus) 5 6 years
(Agropyron cristatum) artificid
( Koresa bdlardii) ( Carex 80 40 2 250 7.95 21.50 grasdand
Fenced gasdand  $9p.) (Stipa cagllata)
( Pdygonum iviparum) (Po
tertilla frutioosa) ( Owytrodis
.) (Leontqpod um leontopo-
didids) ( Paertilla chinerds)
1.3 DPS
; 2
(Ashby) , 2.1
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2
Table2 Said ddribution of nitrogen bacteria goup conmmunitiesin disturbed habitats (du g~ *dry wil)

Depth Ammonifying bacteria Nitrobacteria Free nitrogen fixing becteria Denitrobacteria Total
Hebitets L1+L2 L1+L2 L1+L2 L1+L2
(cm) LYL2 LYL2 LYL2 LyLz (x10%
Numbers  ( x 10%) Numbers  ( x 10%) Numbers _ ( x 10%) Numbers _ ( x 10%)

20 7.2 10.46bB 2.23 2.13 2.63dC 4.26 4.08 6.94bBC 1.43 1.02 1.44cC 2.43 10.55bB
Rodert hill 40 324 0.50 2.86 0.42

0
20
0 20 10.74 13.40eA 4.04 2.56 3.16B 4.27 4.25 5400B 3.70 242 3.21aA 3.06 13.482A
20

Annual 40 2.66 0.60 1.15 0.79
atificid
gradand
0 20 6.09 6.98C 6.8 112 139D 420 3.55 4.61D 335 109 138C 376 7.03C
Urfenced 20 40 0.89 0.27 1.06 0.29
grasdand
0 20 10.55 12.71aA 4.89 277 3.56bB 351 3.90 4.7%CD 4.38 1.8 2.290B 3.98 12.78A
Perennid 20 40 2.16 0.79 0.89 0. 46
artificidgrasdand
0 20 10.26 12.80aA 4.04 3.62 6.13A 144 4.51 5.87aA 3.32 1.83 2.080B 7.32 12.8%A
Fenced 20 40 254 2.51 1.36 0.25
grasdand
2003 7 5 8 19 9 26 L1 L2 0 20cm 20 40cm
0.01, 0.05 Note: The data in the table is an average value of three samr

plings, 5July, 19August and 26 September ; L1 meansthe number of bacteriain0 20 cmandL2in20 40 cm; Letters mean sgnificant level (smdll letter for
p<0.05, capitd letter for p<0.01)
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ACEG | 0 20cm BDFH J 20 40
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grasdand in 0 20 cm regectivdy , while B, D, F, H and J means the number of themin 20 40 cm regectively
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Table 3 PRopuations o ritrogen bacteria groups between 1982 and 2003 in dpine seppe in Tiarzhu(du g~ *dry wil)

Year Nitrobecteria Aero - nitrogen fixing bacteria Aero-cdlulose deconposer
1982[%! 1.99x10%a 3.51x10% 4.53 x10%
2003 3.52x10°0 8.10x10°0 4.80x10°b
9 0 20cm Note: The data in the table are measured values of il sanplesfrom0 20 cmdf il layer of fenced

gasdand in Sgptember only
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POPU. ATIONS OF SOIL NITROGEN BACTERIA GROUPS IN AL PINE STEPPE OF
DIFFERENT DISTURBED HABITATS IN TIANZHU

Yoo Tw' Long Ruijun*? Shi Shangi' Zhang Degang'
(1 Pratacultural College, Gansu Agricultural University,, Lanzhou 730070, China)
(2 Northwest Indtitution d Plateau Bioogy, Chinese Academy o Sciences, Xining 810008, China)

Abgtract Populations and digtribution of il nitrogen bacteria groups (amnonifying bacteria, nitrobacteria , free nitrogen
fixing bacteria and denitrobacteria) in apine geppe o dfferent disturbed habitatsin Tianzhu were i nvestigated and andyzed with
the plate count and MPN methods. Results show 1) Populations of il nitrogen bacteria groups varied greatly with oil depth.
They were much greater (1.44to 7.32times) in0 20 cm il layer thanin20 40 cmone; and they d < varied sharply from
grouwp to group , forming a decreasng order of amnonifying bacteria > free azotobacteria > denitrobacteria > nitrobacteria;
2) They differed sharply from habitat to habitat inthe range of 1.27 9.29 times, and noreover the dfect of hahitat on popuar
tion of nitrobacteria was much stronger than on those of denitrobacteria and ammonifying bacteria; 3) The totd population of the
nitrogen bacteria groups was the higheg in the annud artificid grasdand, which was followed by perennid grasdand, fenced
grasdand , rodent hill and un-fenced grasdand in a decreasing order ; and 4) Regardessd dfference in habitat , spatid distribu
tion and groups, the populaionsdf il nitrogen bacteria groups showed a generd sadde-shaped tend , i. e. withinthe0 20 cm
il layer, they were low inJuly , rose up the peak in Augugt and declined in September , and within the 20 40 cm il layer ,
they show the same but srdler in anplitude.

Key words Alpine seppe; Disurbed habit ; Sil microorganism; Nitrogen bacteria group ; Population distri bution



