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Fig. 1 Seasonal changes in number of ammonifying bacteria in the soil of five vegetation plots
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Table 1

Number of ammonifying bacteria (107 cells/g dry soil) in the

soils under five vegetation types from June to October in 1983

i S 6H19R | 78198 |/ 8B18R | 9 H198 |10 AI5H
Vegetation Types June 19 July 19 Aug. 18 Sept. 19 Oct. 15
EEEESR 4
P e S 1.9930 2.0648 2.5906 1.8311 1.1429
4 B E A : 3 ; ] .
Potpritila Irgsicass shrih 3.4956 25985 1.9627 1.7914 1.4487
TR EE M = & =
Blons: neidwae. Siniii 3.2396 3.5832 2.6305 1.0969 0.9150
REHEESH = z 3
T 0.4654 2.8379 3.8100 2.9422 1.8368
B E B f 5 - s
Saing mealow 1.8907 4.0748 3.6089 1.1712 1.0745
*2 19834610 B5HERAPIRNHLELE (10 @/ mT 1)
Table 2 Number of nitrifying bacteria (10° cells/g dry soil) in the soils
under five vegetation types from June to October in 1983
B o A 6 198 77B19H 8§ H18 B g H19 8 10 H15 E
Vegetation Types June 19 July 19 Aug. 18 Sept. 19 Oct. 15
EEEHEf[ s 5
Kobrosd hanilis mieadotw 3.3803 5.32400 6.2231 2.8912 1.9935
& T fg E M 5 : s o
Potentilla fruticosa shrub 28.6860 35.2209 4.0220 1.0077 0.4643
EREREES S ian 5
Blynics mitans mesdow 62.4600 63.3150 6. 6006 2.8126 2.6406
0 g 1.3238 14.9600 6.1673 3.5137 1.9587
- FE B A 0.0000 0.0000 0.1453 0.0000 0.0000
Swamp meadow
#3 19834 610 H 5 iR MR HLEH 10 Mg/ E T
Table 3 Number of denitrifying bacteria (107 cells/g dry soil) in the soils under
five vegetation types from June to October in 1983
Wom % B | 6519 | 78198 | 818 | 98198 |10 HI5R
Vegetation Types June 19 July 19 Aug. 18 Sept. 19 Oct. 15
% 5 5 5 4.0563 - 6.2231 0.2024 1.9935
Kobresia humilis meadow ’ I8 X
& FE g E M 51 = ; P
Poinriils- irakeasd shinih 3.5220 0.0241 0.2463 13.9297
R AR 152.68 3 2:2002 0.0633 0.5914
Elymus nutans meadow e e
#LEEHE 0.0290 0.0612 2.7410 0.0155 3.9174
Forbs meadow
B% & 0.3757 0.5659 | 16.3489 | 2.8035 6.3204
Swamp meadow
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Fig.2 Seasonal changes of the ammonification activities in the soil of five vegetation plots

122 .



®4 19835610 ASHERADIRNBEERERE (10 MR/ ET L)

Table 4 Number of anaerobic nitrogen-fixation bacteria (10° cells/g dry soil) in the soils

under five vegetation types from June to October in 1983

"R 6A19E | 7A198 | sH18H | 9 AI9R |10 4158
Vegetation Types June 19 July 19 Aug. 18 Sept. 19 Oct. 15
PR Al od 4.7324 | 146.8500 | 0.1936 - 5.9805
L 1.3319 | 2.5828 | 0.7240 | 3.13497 |+ 2.0430
I e e e 20.8200 | 15.4700 | 2.2002 2:1095 0.5941
Rl 3 0.1533 | 20.4000 | 2.0558 |- 0:6325 1.4369
BB N 68.3000 | 147.2850 | 54.4965 | 52:3320 | 1.2641

Swamp meadow
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Fig. 3 Seasonal changes of the nitrification activities in the soil of five vegetation plots
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Table 5 Ammonification activities (mg NH,~N/g dry soil) in the soils under five vegetation

types from June to October in 1983

G- A | 6 5198 7 B19 R 8§ §18H 9RAI9H |10 A15H
Vegetation Types June 19 July 19 Aug. 18 Sept. 19 Oct. 15
I Tt | 7.9905 14.8630 | 14.5894 | 10.7426 9.4211
Kobresia humilis meadow
SEEMA = s :
e LR e 9.5762 33,7525 13.0492 19.7172 14.9995
ERBRALLE 8.1950 14.8830 9.9416 11.9180 | 11.1859
Elymus nutans meadow
REEHEH .
i e 8.3146 15.8402 13.0426 9.9556 9.7209
B E E f = <
e ks 17.9003 48.6190 38.4406 42.9792 30.2589
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Fig.4 Seasonal changes of the anaerobic nitrogen fixation activities in the soil of
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Table 6 Nitrification activities (mg NO,-N/g dry soil) in the soils under five

vegetation types from June to October in 1983

oW ok A 6 H19H 78198 8 18 H 9B819H |10 HI5 H
Vegetation Types June 19 July 19 Aug. 18 Sept. 19 Oct. 15
EEEE @ & 5 e
ot T e e 0.0513 0.2981 0.8726 0.7856 0.7724
& B i E N . ‘
Piehtitla Frusicoss’ oheab 0.4372 0.8175 0.3765 0.3369 0.1321
EREHMERES ca
Bl i Mn A A 0.0813 1.3202 1.5462 1.3523 1.3133
REHEEM 7
P et 0.3238 e 2.1200 1.9298 1.6915
A OEHE & 7
Bl vy sl 0.5796 0.6844 0.2077 0.1989 0.1874
7 1983iE6—10 A SAEFHAB I ROBSEERERAEEERE/RTL)
Table 7 The anaerobic nitrogen fixation activities (mg N/g dry seil) in
the soils under five vegetation types from June to October in 1983
B O X & 6 A19H 7 A19H 8HI18H 9H19H |10 15 H
Vegetation Types June 19 July 19 Aug. 18 Sept. 19 Oct. 15
ZEEHMA <
P Wk e Bt gl ST 335 1.4218 1.4149 1.6159 0.5482
& @ H L :
Phicanitls rndicara shruh 2.1048 1.4440 2.0365 2.5080 0.4298
a1, 2 IMEE & 1.8530 0.9419 1.4337 0.6273 0.4179
ymus nutans meadow
LR E 2.7405 1.6773 1.0797 1.9435 0.3739
orbs meadow
A s 3.0906 2.4525 4.0687 3.9363 0.5846

Swamp meadow

#8 1983 5 610 i SREH

Table 8§ Monthly mean air temperature, soil temperature and monthly precipitation
of Research Station from June to Oct. in 1983

e 6 A 7 A 8 A 9 A 10 A
Climate condition June July Aug. Sept. Oct.
ATER(C) : ;
Monthly mean air temp cc) &t 4 2.2 i P+
AE 010 ER#ECC)
Monthly mean (0—10cm) 11.3 13.1 12.8 9.5 Aoy
soil temp. (°C)
AR RGER) 98.1 129.1 82.4 21.5

Monthly precipitation (mm)

117.1
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Table 9 Second degree polynomial regression data concerning 10cm depth soil temperature

vs. number of ammonifying bacteria

v%gegian%'ry[%s A _ B c R®
Kob,ffa ﬁufﬂf Iﬁaduw —6.2594 0.1508 0.4465 0.8450
Poten:t%.lfz fﬁifsﬁhmb =0.0213 0.5124 —0.5539 0.3721
Elynf:ﬁ ,ﬁﬁ%%ﬂdow 0.0408 —0.4238 1.9497 0.7691

’ji:“'ofs ﬁﬁofj 0.0409 —0.6080 3.9156 0.1628

gﬁamf'; s e 0.1009 ~1.4552 5.7051 0.9855
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Fig. 5 Second degree polynomial regression curve concerning 10cm depth soil temperature

vs. number of ammonifying bacteria
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Table 10 Second degree polynomial regression data concerning 10cm depth soil temperature

vs. anacrobic nitrogen fixation activities

mowm XA =
Vegetation Types A B e
Kobre%a%ufilf nﬁadnw —0.0229 0.499%0 — 122673 0.7812
& B E M 5 = ‘
Potentilla fruticesa shrub 0.0763 1.4989 4.9229 0.9463
myﬁﬁﬁﬁ%éﬁﬂdow —0.0101 0.2921 —0.7855 0.4561
Fcﬁfﬁ%ﬁﬁw —0.0762 1.4901 —4.9828 0.7407
si\.i.am% m%:,d(ﬁ —0.0974 2.0209 —6.7381 0.8100

soil)

$ = —0.0229X2 4 0.4990X —1.2673

§ = _0.0763X241.4989X —4.9229

= —0.0101 X240.2921X —0.7855
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Fig. 6 Second degree polynomial regression curve concerning l0cm depth soil temperature
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Table 11 Second degree polynomial regression data concerning monthly precipitation
vs. number: of ammeonifying bacteria

V*;ige:jﬁon%yﬁ%i A B C R?
Kﬂbfc%a%u%ili%zﬁadow +48.8774 0.0179 0.7613 0.8109
Potcn%l?irﬁﬁ%sa&shmb —1.3793 0.0307 0.8136 . 0.3490
Elym%ﬁﬂ%f?ﬂ%%gdow 2.2268 —0.0084 0.9449 0.7422

%nr%s %eﬁo:,ﬁ 2.3838 —0.0244 2.3118 0.1779

Sigam% m%ado@ 5.6491 —0.0551 1.9785 : 0.9783

(¥ w

0 20 40 60 B0 100 120 140 0 20 40 60 80 100 120 140

(107 -4/ ¥ +.)

AN ¥

Number of ammonifying bacteria (107 cells/g dry soil)

w

o

20 40 60 80 100 120 140 O 20 40 60 80 100 120 140
HBe7k it (4 ) monthly precipitation (mm)

1. ‘BEEHA Kobresia humilis meadow

1. &G M Potentilla fruticosa chrub
111, EWHBIEEE Elymus nutans meadow
IV. ZEE 4G Forbs meadow

V. iB#Ef Swamp meadow

A7 ARkENEAEHEN kSRS

Fig. 7 Second degree polynomial regression curve concerning monthly precipitation vs.
number of ammonifying bacteria
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Table 12 Second degree polynomial regression data concerning monthly precipitation
vs. ammonification activities

Vﬁct}ﬁon%’l‘y 1;%5 A, B C R?
e B RS 0.0013 —0.1364 114733 0.6986
Potmt%laﬁfrf%ic%m%hrub 0.0037 —0.4484 23.8943 0.4816

ER B 6.1119 —0.0891 13.0316 0.1917

Elymus nutans meadow

#RE R 0.0016 —0.1867 13.1314 0.8549

Forbs meadow

L s B 0.0103 —1.3588 53.9143 0.9785
wamp meadow
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Fig. 8 Second degree polynomial regression curve concerning monthly precipitation vs.

ammonification activities
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Table 13 Second degree polynomial regression data concerning monthly precipitation

vs. anaerobic nitrogen-fixation activities

V*eggetziiionggry;%s A B G R?
s gﬁﬁ:—f i —1.2664 0.0263 0.0632 0.7826
Pa:cn%laﬁfrﬁifsa%hrub —4.7752 0.0816 ~1.0972 0.9711

ERH R —1.2572 0.0267 —0.1546 0.4361

Elymus nutans meadow -

Ak EHEH —4.3745 0.0752 L1019 0.6874

Forbs meadow

i * B & —6.5853 0.1198 —1.6874 0.8561

Swamp meadow

80 100
0 20 40 60 * 7 120 140 0 20 40 60 80 100 120 140

A D A T (0 N/ R )

Anaerobic nitrogen-fixation activities (mg N/g dry soil)

0

20 40 60 80 100 120 140 0 20 40 60 80 100 120 148
APk B (Z£k) Monthly precipitation (mm)

I. BB Efy Kobresia humilis meadow

II. £ ZEME# M Potentilla fruticosa chrub
NI EMBEE S Elymus nutans meadow
IV. Z428Ei2i4 Forbs meadow

V. BF 4 Swamp meadow

EH9 HARARNESEERREREES RS HA D%
Fig. 9 Seccond degree polynomial regression curve concerning monthly precipitation vs.

anaerobic nitrogen-fixation activities
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STUDIES ON SEASONAL DYNAMICS OF THE NUMBER AND
ACTIVITY OF NITROGEN METABOLIC MICROORGANISMS
IN THE SOILS OF ALPINE MEADOW

Yang Tao Li Jiazao Zhu Guirn Cheng Shuangning
Li Yuying Ye Qizhi

(Northwest Platean Institute of Bz’ology, Academia Sinica)

Seasonal changes in number and activity of nitrogen metabolic mieroorganisms in
the soils of the Haibei Alpine Meadow were studied from June to October in 1983. The
experimental results indicated that the number and activity of nitrogen metabolic mie-
roorganisms all have markedly seasonal changes the high peaks of the seasonal changes
appeared in June to September and the high peaks in the period from July to August
were more than those in other months. That is because the environmental conditions in
those period of time are more suitable for microbial growth and multiplieation than other
months. The monthly mean soil temperature and monthly precipitation from July to
August were significantly higher than those in other months,

The seasonal dynamics of the number and activity of different physiological groups
of nitrogen metabolic microorganisms were also investigated, their number metabolic ae-
tivities and seasonal changes were quite different in accordance with the soils under
different vegetations in which they habited.

The seasonal changes in number and activity of nitrogen metabolic microorganisms
in the soils of alpine meadow were influenced by many factors, above all, soil tempera-
ture and moisture content were determinative factors.
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