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B3k EEAEYEET ¢ No. 3

1984 4E 12 H ACTA BIOLOGICA PLATEAU SINICA Dec., 1984

SEEFLIRIERBHEVEE
R B TR %

FER W K Kb tRE BXT

(b B 222 P 4L W0 SR A B T 9 BT

RTSMBAERMOIE T BRAEWEBBOPER, EACHEARDIRE (Stefanson,
1973; Mishustin, 1973; Klevenskaya, 1974; Labroue, 1977; Araragi, 1979),EN7E 60 &
RABRT TSR (W ERLE, 19605 3K R %, 1960, 1960 asBREZRS, 1961){HTE
KAFED, WERAEREZRZEABEDOPIE, REED, FESEEAERLS
AOBE, MBEEGNRTFRERNETEE T, tEhRERBMAEDNIEDST 8
MEDXEFENH R Fro B2, BT IS EHER FTER EMAEEENE Y,

—. BBt T ik

LI BEREIRE

1982 £ 8 A ), ZERILEMMAFBBATNRERRRTEER, REEEY
0—10 EK, 10—20 JEK\20—40 EKA 40—60 EK, RE+HRERMEHY. Bie
HA (Kobresia humilis meadow ) ; TEREH MRS 54 (Elymus nutans meadow); [F 3K b # =
MEHE,ACBROANTEG; B (Porentilla fruticosa shrub) FIEHLIER M
L (Blysmus sinocompressus) A ERIHFE T (swamp meadow),

2. EEXRIRNEDLEFNITH

(D) Sl RAEFFEFHRE, R 107 L BB, RKHIFE, 26C B3k
3 RIETH#e,

(2) Ml HAAETERAMERBAEES,1979), B3R . (NH,),-
SO, 0.5 33 NaCl, 0.3 7@; K,HPO,, 1.0 35; MgSO, - 7H,0, 0.8 #i; FeSO, - 7H,O,
0.3 325 CaCO;, 7.5 Fa;Z&ME/K, 1000 EFo BRIAEF (15 X 150 BK) EA LRREH
BRI VKER, B/ 107 —107° LEBER 1 ZF, E/MLERREER 3 ARE,
26°C 33F 28 Ko BUNBTEGTAERMA 2 i Griess-Tosvay iRilo B4\ & ALY
BAENTE. N=0WR,. EABRCARNRERNALESR, . B ENE, EHBARE,
ZIAVYR LR A R 7 1E (BB T R A RN, DR LR A YR, R
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ERAREK,E MPN (most probable number) F,iTE MY EE

(3) Rl RAAMERABEEITEGRA Giluy BF &, (R AEES,
1979) HEHWF:

HKH: KNO, 1.0 588, 1.0%; 1% REEERK (B.T. B) 527, ZEiE

7K 5500 ZFto
BT FEERG, 8.5 7i; MgSO, - 7H,0, 1.0 75 FeCls - 6H,0, 0.05 75 KH,PO,,
1.0 &; CaCl, - 2H,0, 0.2 75;7818/K 500 EHo

H.ZWiKES ¥ pH BE 7072

7£ 15 X 150 BRRE A LREFE 1027, BREBERENIRE (6 X
35&%) MEBEABARALNRE T, ENEEAEEEERESE. XKEE, EF
107—107" + ERBRRL 127, 8/ LERREREMN 3 ARE, 260CBF 10 K, W
B, AR EAEEE 6, ArEhEESErE L, BRERGAEANREE Gk
PR RE B A, HEE B hE E A CGEHR AR AR RIE REAAEE
ko BFAMBERAREN . MPN RiTEH REAHE.

(4) FREHEEAS T&Eﬁ’]ﬂ'ﬁ KEEHIETER E, AiREEEM 107
+ IR, 26°C F3E 10 KitHo

(5) MHEEABRAE S P i 5% % (Emues, 19&)%@&&%%&%%&")‘5%}:
B, 20 B EA, 5B BE BT, 0.053 7%; MgSO, - 7H,0, 0.5 3F; NaCl, 05
7i; FeSO,, 0.01 33 MnSO,, 0.01 33 #WEFTAHMETEEKBO:, 55E; (NH),-
MoO,, 0.5 ﬁ,K.osjﬁ,Nﬂh,oyﬁ,Zﬁo”07;ﬁ-A1@oauo3ﬁ),1E;h
BS, 2 o ¥ pH T 7.0, FLERRERESEA 15 X 150 ZAKRAEHR, BEE 10
=51 I%:EJ: BRAESRRERN 12 EFALEREGE UG IESShESBAE
10— L ERERA 1 ETL 80 L ERBEEER 3 RidE, 26C B 7R, W
B, ERERLERERETESRER. EHA RS EEBRREERK, &1 MPN EE
HEFOEUE . TEERT LhNERSEEHEREE.

. A BNAYHEAEERENE

(1) &lEH S Ve PR W SR R IR A (J. W, 1959) HET
5. BB, 2 5; KHPO,,0.25 &; MgSO, - 7H,0, 0.125 3g; CaCl,, 0.125 35 Feype
(804)s, 2.5 Z3i; MnSO,, 2.5 ;MK 1000 2o 1H pH B 7.2, FHEFES R
F20 X 200 A RE T, EE 10 2T, KEG, &M 107 LERFR 12T, 26°C 5
3 48 B, BN S . ABREWE 2 Z2F,BA 50 Z2FFBMP, INAMEAKBIZIE &
G, BB S BRAET 25 E2FFEMRP, MAKRBRES 20 BRERIA 25% HEHAOR N
B 12T B, %E 5 oEESTEEETES. WA S 1 BRAEEKELR, 7
;e BHMA 1 ERRRRAFE G, ©AFZIE,ESE, Al Uniam SP 600 Ro3JEEE
T 490 BEHCKERET A, A EAR RS LB REFETERSANHB R HRE
HERTHESENERG

(2) WLiER B IR AL e AR R R 2 (R AR S, 1979), KA 77240 : (NH,), -
S0, 2.0 ¥i; KHPO,, 0.75 33; NaH,PO,, 0.25 3F; MgSO, - 7H,0, 0.03 o5 MnSO,,
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0.01 3E; CaCO;, 5.0 J;Z&iH/K 1000 BFt, ¥EHFESET SO0BA =MD, B
A 10 BT, KER, B 107" LSRR 1 =7,26°C B35k 21 Ko Rl , SAERER
M, ZE60°CKE LET (EERERBE - 105H,0, HEikLiFEAZ)e 1 ZTE
TERIRH. 10 28E, MASISEF . BNEKEERERN, BEG, BA 25 BRAE
BT, MAZIZIEE, A Unicam SP 600 B 4-EXERE T 420 ROk KL &, ME SRR
RHREHMEANM Y FRERERT P HERNZE T .

() BRABREREEARONE  RASERIETEEEEFE,HELA:
#EEE, 20 7=; K,HPO,, 1.0 #; MgSO, - 7H,0, 0.5 3; NaCl,0.01 #; Na,MoO, -
2H,0, 10 ZH; CaCO;s, 5 73; 7&K, 1000 BT, ¥ ERTEIEFRIELSET 15 X 150
AR RE R, 58 5 2. KEE. 28 107 W LERRE 125, 808N 6
RiREo 26°C B3 15 Ko B, Hih 38 RREMNRFRSIBA 3 H 25 Z2FHLKER
i, A TR BRER 3 T, 1 9BER IR RE &1 0258, AN R G BASIERE
B, KRR 40 BFEA, N25% B AR RO AR 1 2T, 8%E 5 osiE.
0.5 BT 1 %R AR RS K R, 55,00 2 IR KR B SR E & A2 R R
HEEERTHESENZE RN B 3 HiAERRE ik 3 1% F#Y Shaffer-Hartman-
Somogi iEMIE HMNAEE, FHERNESRETEHERS (8E 1 WEEE
EWNENERI). A#—FELaEEGIRIETEERSEBRRMEY, FNE
Fhlo? HEBBRRA D 6 HiRE, HAeYBREEERSEHT, 26°C J3% 15 X.#%F L
75 8 il E A B RE A,

B g R

Hg b E B A A L AR R RS A RN S E
EEEOHBENEERIITER 1—4o EAIEARE ERBERE. BEfERARENE

%1 HFisEEaIMbEEEONE (10 miaE/ETL)
Table 1| Number of ammonifying bacteria in soil of Haibei alpine meadow
(10%cells/g dry soil)

TR (EX)
Ll Sif depth Cemn)
Experimental treatment 0—10 10—20 20—40 10—60
AR 1998 1687 1966 210
(Kobresia humilis meadow)
EREME S 4690 2540 1310 1220
(Elymus nutans meadow)
BANERERE A THG 3110 594 374 268
(degraded artificial cultivated
Elymus nutans grassland)
&REENL 5 -
(Potentilla fruticosa shrub) 2150 309 68 132
BEEa 8130 2750 639 205
(swamp meadow)
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£2 BiuEEatRbHtanuR (0 ER/ETLD

Table 2 Number of nitrifying bacteria in soil of Haibei alpine meadow

(10*cells/g dry seil)

2 THBE (EX)
B E 4L ‘ﬂ Soil depth (cm)
Experimental treatment 0—10 10—20 20—40 40—60
EEEEE 558 115 52 50
(Kobresia humilis meadow)
ERERERSA 14100 315 323 11
(Elymus nutans meadow)
BEMEEERERES 3880 330 52 51
(degraded artificial cultivated
Elymus nutans grassland)
SEHEMA
(Potentilla fruticosa shrub) 4 o * 4
HEEA 833 335 0 0
(swamp meadow)

®3 BEEREGIEPEHLARSRE (100500 EFL)

Table 3 Number of denitrifying bacteria in soil of Haibie alpine meadow

(10%ells/g dry soil)

xwx HAEE, 0
Experimental treatment 0._10 10—20 20—40 40—60
EE R
(Kobresia humilis meadow) b 36,80 1.24 1.89
o §ﬁﬁﬁﬁﬁﬂd N La010Y -1 7 %10? 19.40 5.66
ymus nutans meadow
BANEREBEALRER
(degraded artificial cultivated i 136:9¢ 5.87 0.32
Elymus nutans grassland)
SEEEL 7.68x107 2.50%107 437.00 59.30
(Potentilla fruticosa shrub)
BEHE
{swimp incsdow) 4.675CT0% "1 17125107 | 3705 % 10° 2.42x10°

4 BEEEEAIRNPRSESEENENE (101 EE/ETL)

Table 4 Nonsymbiotic nitrogen-fixing bacteria in soil of Haibei alpine meadow (10%cells/g dry soil)

wOE 4 A

LHRE (EX)
Soil depth(cm)

Experimental treatment
0—10 10—20 20—40 40—60
ZEERESA
(Kobresia humilis meadow) 39.20 14.10 144 0.57
EEEREES 5.78 1.77 1.81 1.38
(Elymus nutans meadow)
BANEREREALES
(degraded artificial cultivated 4,38 0.33 0.12 0.01
Elymus nutans grassland)
SEEE 7688.00 3330.00 2.19 0.21
(Potentilla fruticosa shrub)
WL o 58 6.65%107 | 5.60%10° | 240.00 177.00
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%5 HiEETHLMECEREE (BE NHA-N/ETFL)

Table 5 Ammonification activity of Haibei alpine meadow soil cultured in liquid medium

(mg NH,-N/g dry soil)

®E 4 = S (EXK)
Soil depth (cm)
E s
xperimental treatment 0—10 10— 20 20—40 40—60
B .
(Kobresia humilis meadow) 13.320 1,243 10.880 830
ERERERES 16.145 11.176 4.205 2,811
(Elymus nutans meadow)
BANEREBEATRES
(Degreded artificial cultivated 11.176 9.882 3.649 1.556
Elymus nutans grassland)
2 g Al A
(Potentilla fruticosa shrub) 22.966 15.567 5.038 4.364
(Swainp meadow) 39.796 48.574 25,993 19.964
#6 BEEFEEZHLINBLEREE (ER NO-N/ETI)
Table 6 Nitrification activity of Haibei alpine meadow soil cultured in liquid medium
(mg NO,-N/g dry soil)
R L E HIRE  (EEK)
= Soil depth(em)
e S 0—10 10-20 20—40 4060
LR o y
(Kobresia humilis meadow) G S48 f,082 g
EHERBREESR 0.144 0.043 -0.052 0.014
(Elymnus nutans meadow)
B EREREATER 7
(Degraded artificial cultivated 0.847 0.048 0.055 0.076
Elymus nutans grassland) 4
BiE oy -
(Potentilla fruticosa shrub) 0.104 0.077 0.078 0.003
HEES
Chwanth. wtdow) 0.077 0.028 0.001 0.004

#71 BLEREHINFIRRAVERFAEE (ERR/ZTH

Table 7 'Nitrogen fixation activity of Haibei alpine meadow soil aerobic cultured in liquid medium

(mg N/g dry soil)

P THEE (EX)
woeoa & Soil depth (cm)
Experimental treatment 0—10 10—20 20—40 40—60
EEEEA
(Kobresia humilis meadow) 2.308 3.41% 2.326 2.358
- BEERMEEA 1.856 1.579 2.807 1.814
(Elymus nutans meadow) 2
BANEREREALER s
(Degraded artificial cultivated 1.404 : 1.452 1.18% 1.196
Elymus nutans grassland)
. EBEEA
(Potentilla fruticosa shrub) 1.932 3.364 1.085 1.483
{Ewams meaten) 1.846 3.477 2.103 0.935
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%8 BINEFEGOLIRRSHNOENEREE ERR/ZTL)
Table 8 The nitrogen fixation activity of Haibei alpine meadow anaerobic cultivated in liquid medium
(mg N/g dry seil)

3 yaBaat HHEE  (EX)
WOk & = Sf’ﬁ depth (cm)

Experimental treatment

0—10 10—20 20—40 40—60
i PO ampaeie:
(Kobresis humilis meadow) 2.061 2°255 2.096 1.508
E T 1.497 1.575 1.794 1779
(Elymus nutans meadow)
SBALEIER B AL 0.359 1.185 1.263 1.119

(Degraded artificial cultivated
Elymus nutans grassland)

£ B AEA
(Potentilla fruticosa shrub) 0.887 0.629 0.660 0.588

HERE 1.527 2.059 1.444 0.814

(Swamp meadow)

I BLERFATRFIRROERE CEEA/ LA EHE)

Table 9 Nitrogen fixation efficiency of Haibei alpine meadew soil aerobic cultured in liquid medium
(mg N/g glucose)

i THEE (EX)
ﬁ_: & A Soil depth (cm)
Experimental treatment 0—10 10220 - 205040 10—60
EHAAE o .
(Kobresia humilis meadow) 1.581 3.035 2.967 2.910
EREREESR 5 1. 433 2.264 1.435
(Elymus nutans meadow) :
BEREMEREATES s
(Degraded artificial cultivated L.o11 1.028 0.885 1.050
Elymus nutans grassland)
ol 23 AN =
(Potentilla fruticosa shrub) 1.464 2.999 0.710 0.989
(Swampﬁ i‘i}iow) 1.194 2.229 1.330 0.643

0 BLISEEAIRBSTRBOERE (EEA/ A

Table 10 Nitrogen fixation efficiency of Haibei alpine meadow soil anaerobic cultured in liquid medium
(mg N/g glucose)

~ - THEE (X))
R B & A Soil depth (cm)
Experimental treatment 0—10 10—20 2040 40—60
EEEE ;
(Kobresia humilis meadow) 1.344 1.803 1.326 1.144
EREEEEES 0,947 1.088 2.816 1.182
(Elymus nutans meadow)
BEMERERG -
Degraded artificial cultivated 0.695 0.960 1.681 2.716
Elymus nutans grassland)
<5 7% 1 7 AL ;
(Potentilla fruticosa shrub) s L el pe Bl 0.829
HERA
(Swamp mesdow) 0.974 1.313 0.919 0.664
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+ B (EX)

Soil depth (cm)

@-----8 FEEEH Kobresia humilis meadow

O ———© EMBEEEEM Elymus nutans meadow

@— — —a ﬁ{t§gﬁﬁﬁ§_ﬁ degraded Elymus nutans grass land
B— — —-H £EB&KEMN Porentilla fruticosa shrub

Aereinnean & L E ) Swamp meadow

B #slhanEEaa BN a/kEaERe
Fig. | The number of ammonifying bacteria and ammonification activity in soil of ‘Haibei alpine meadow

¥

- 199 =
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Nitritication activity (mg NO;—N/g dry soil)
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010 10—20 240 e
THEE(EX)
Soil depth (cm)
®----- ® FH LG Kobresia humilis meadow

@ —© Z=MBEEEE Elymus nutans meadow
@ — — —® B EMEHEES degraded Elymus nutans grass land
B — — @ 4B Potentilla fruticosa shrub

Aeeeen- A BEIES Swamp meadow

H2 BlteiEanEiEERR M ERARE

Fig. 2 The number of nitrifying bacteria and nitrification activity in soil of Haibei alpine meadow
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EAPP a8
L EEEEALARRRHRENEEBRHRE

MERI—4BETUE N ARRE L HP S B R RS T HENER, 0—10 E
ARLETRMER RS L IBEERME, BRGEZRY. WE I—4 hERELX

16

12+

10F

B AC B BRI mb /v T 68D

The number of denitrifying bacteria (cell/g drysoil, log)

v L%
0—10 10—20 20—40 : 40—60

THEE(ER)
Soil depth (cm)

®o--—-- ® EF ST Kobresia humilis meadow

€@ ———— @ ERBEREEM Elymus nutans meadow

® — — —@® B EMRE g degraded Elymas nutans grass land
B— — —B &EB#E/\ Potentilla fruticosa shrub

L T4y ?B?%{tﬁﬁ}rs“'amp meadow

B3 mitmERaREGERCaR/ETL)
Fig. 3 The number of denitrifying bacteria in soil of Haibei alpine meadow
(cell/g dry soil)
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Wit B e & BT IR R 0—10 JEK T Mk & A B RN (MR RT 1)
B BERE, RRCEBRER, 35 3.61 X 10 SRR EKY, & 1.33 X 1043
BUCOURSMCRE, ¥ 4.02 X 107 SUCERAE, % 3.98 X 107 (B MAFEHRH 0—10 &
Kk & A B RO (A / T ) R WS AR M. &L DL AR
AR ER R SR, 4120 8.13 X 107 A1 4.69 X 107; FS{L.40 55 th bl TRl i B 1
BEEAERR, N 141 X 10% MREERREE; RACMEDERERESEE & &, &
1.80 X 10", FEHEAMELBHEEMNRZ, 29124 4.67 X 107 F17.68 X 10", HABEH

®

= 3

.-:;

= 4

=

= = ik :

R -

5 &

g5 o

8 H <

G

B

£ 2

o S

e T

2E

= ¥

L =

é :F_é 5k

: &

2 P 3

é‘ =

g -

0—10 10—20 20—40 40—60
MG (k)
Soil depth (c¢m)

O®— - - --@ EHELLE Kobresia humilis meadow
@ © ZMBHEER Elymus nutans meadow
®— — —@® BAERBEHERY degraded Elymus nutans grass land
b — — B &\ Potentilla fruticosa shrub.
PSS A EPEEE 4] Swamp meadow

B4 BitREEARSHEERENR (/AT
Fig. 4 The number of anaerobic asymbiotic nitrogenfixing bacteria
(cell/g dry soil)

« 202 -



RENEEBR RABEFE U, =25 4 W 77 7 B Bk B B, B DA

EAERERE, K 6.65 X 107, SEBEEMKRZ,H 7.69 X 10/, FHRHEEHEE, %
3.92 X 10°%

2 BEEE LB MR LR e

M1, 2 2 AE 1, B 2 TTRE 1, R R R EE R R i B L A PSR EE S YL 1R
FEI 38 37 1 28 A R IR S o S o e 00 B S A 0 B BOR O 2 AL A L R R A 2«
0—10 BER A a0 P AR AL A7 P B3 » 3 B - SR BE I T Flko [E1IE S 47 A, —
FRAERERECR R FRBAMIA TEGIRK AT Y0 B3 R/ FBREE R £ 48 %
Fho R RROFEHEEAER (B 11, 12)c ZEBAR 0—10 EX T WA EAERE
(|3 NH-N/ET 1 )F20 20.68, BLIEREE (3 NO-N/EF1)% 0.09, Hi
EE5EENE 23001, HASHEREGHMEAERBREZER THMAERBRE,

MARE L SE B REORE, 0—10 B T MEAERARE (R NH-N/ZEFT1) L
BEEGTNSBEREMNERE, 251X 39.80/122.97, KA EMEREEANE EEE

®1 S{EEENORNEHNECFEREENSERE

Table 11 Linear regression of logarithmic numbers of ammonifying bacteria
(x) vs. ammonification activity (y)

R L= REEEYAG R H X R
Experimental treatment Linear regression equation Correlation coefficient
B iy r=0.4716
(Kobresia humilis meadow) ¥= =9.1539 + 2.7103x
EREER AR A LR r = 0.9962
(Elymns nutons meadow) = —156.8266 + 22.5974x
BAVEREBREALRES i A £ = 0.8483
(Degraded artificial cultivated € = —50.7968 + 8.4148x 3
Elymus natus grassland’)
SBIERM ¢ = —73.3874 + 13.1379x =i 61
(Potentilla fruticosa shrub)
AR = —77.5746 + 15.6192x e . 4438
(Swamp meadow)

Y. HALfEFHBMET{E  (estimated value of ammonification activity),

®12 HeAEHMENHLFAEENSERR

Table 12 Linear regression of logarithmic numbers of nitrification bacteria
(x) vs. nitrification activity (y)

®ROER G OH gimEnE X R OH
Experimental treatment Linear regression equation Correlation coefficient
HE =k By
(Kobresia humilis meadow) ¥=-0382+ 0.0587x r=10.9972
EWH R RS | fre ol -
(Elymus nutans meadow) Y = —0.2142 4 0.0424x r = 0.9568
BUENEREBEALED
(Degraded artificial cultivated € =0.1231 — 0.0104x r= —10.6889
Elymus nutans grassland)
SRIGHM ¥ = —0.2102 + 0.0450x r =0.7535
( Potentilla fruticosa shrub)

Y. e FEENEE (Iestima.ted value of nitrification activity),
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&> 535029 16.15 F1 13.32, BILHI N TEIHEAR, B0 11,18, HILIERREE (5 NO,-
N/EFL)UEREREEGRN &R AEASE, 25120 0.144 R10.104, HRABEE
E A ELER, 25120 0.082 F10.077, B A TEHEAK, (X40.047,

. AEELRMEMNERER

ERABSHHERAETRNSER B4 ELRY, BltaERa L WEEAHRS
MEEEREVE—F TREERERRE, RE T RSEEFRNTFSERRHRRL
B,RER— MR AR B AR — 5 S S B A B R R fE R S &
B, FEEMEDREDEREBREERN, RER—-RRLENBENETHRES
HEEBRRESAELEAROEBEREE. RBERGR 7, #8) £, AR F
SEFREEF,HREEASEE. HEREREE (BERE/RmTL), F585%%
0.935—3.477, AEIEB AR, AETBEEREEG 1.999; BESRE3:24 0.359—2.255, ¢
B4 1.3700 t BEFEM, t HX 4.242, KT too 18 2.861, RAFSHRXFOERER
BESBRSEFNEREABEARSENER., EEUENTREEN, #SEEER
BRERSEHTHRFULUER, £EARRESENE TS L8 b HAaFSEREmt
| BEKE, ETHFSEERTEAS, SRSEEERREOE KOS T &, Btk
", BERERBES TERSKE TRBERNWERERRE, HitsEsatn
MERERBRERRLE R, X—REETXRMIA R,

SRERMBEAERAE, BRIERNDHEBRE6G, NE7 RS TLLEH,.ME
BRETANERFEHABENDIER: 0—10 BRI B, 20 EXAEA LB,
40—60 BRI T ThE, AARE LIRSS B A BAERRNT /L ARERL
X R DLRY IR A FT R RO R R PR BE L e S B A R B R A %, MiERER
EREABERNREREZ —oK 9. # 10 UBEEI, R EERNAREE + HERE
SEAFAREENESEA ER—FN. DIEREEY BN, EEEREREY
WZERGET T ZREZWMAEH. 1RSSR (F 13) 20, Rt R IR L Sl k8, R
RERFSEFARBSIES, MXEY R EHEREET, HUEREARESER
EHEHEX, '

4 TR AN I REARNHREDEBRNETEOZ W

MFE 1—10 SRR HE . BB A T 505 + 9k &4 5 BRI B
WEBRESABBIET R BN RANEMEME S, SRS+ HE L0
PR TR AR R, RIBALR R A MBS 2 15 ] 8 T 58 A R
WMEATET . Pl 0—10 EX - Mg e, BIER. R SR E,
BIE 4 16.145 B3 NH-N/JET 1, 0.144 BEFENO,-N/ 3 F 471 1.856 SR/ 55T +;
TR E RSB 11.176, 0.047 T 1.404, t RIGED, 3% 55280 RRIRL I
HERBHENER (P <0.01),

EREHARELIE 1978 £ R, 76 1980 4EDLRT KA TRET , (EL DR SR Bb AT A AU B2, 3
1982 FELMIBI, LT LHARREFTRN. (EHE 1981 FEA—MP/EZA TEE
KRB 0—10 EXK -+ BT S , S AL FIBEE % 13.595 863 NH-N/ % F 4, RSL1F g
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CBD SREatNERENERAREEN—RSHREA

Table 13 Second degree polynomial regression of nitrogen fixation efficiency (x) vs. nitrogen
fixation activity (y) in soil of Haibei alpine meadow (R? = correlation index)

N B ox & W [EPEpaF
Experimental treatment Culture condition Regression equation R?
HEf =3k Aerobic culture = 29.54 — 26.54x 4+ 5.89x? 0.7976
(Kobresia humilis meadow) | B33 Anaerobic culture 9= —2.17 4 5.26x — 1.56x* 0.9853
EEEREES 7S 553 Aerobic culture ¥ =7.37 — 7.31x 4 2.34x? 0.9684
(Elymus nutans meadow) | B3 Anacrobic culture = —0.25+ 2.37x — 0.58x* 0.9021
BANERERMEATHEY | S35 Aecrobic culture ¥ = —43.52 4+ 92.88x — 47.87x* 0.8299
(Degraded artificial cultivated

Elymus nutans grassland) | B§5}3% Anaerobic culture ¥ = —0.72 + 2.23x — 0.57x* 0.7267
B IFS4% Aerobic culture ¥ = 0.23 + 1.31x — 0.09x* 0.9988
(Potentilia fruticosa meadow)| {3 Anaerobic culture € =3.47 — 7.46x + 4.86x* 0.9635
#7533 Aerobic culture ¥ = —0.22 4 1.84x — 0.08x? 0.9998
(Swamp meadow) < 353¢ Anaerobic culture ¥ = —1.55 4+ 4.39x — 1.25x* 0.9995

V: BEEIEFRBENERM (estimated value of nitrogen fixation activity),
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T BB R AR A RRS AL Ve R TS B RS T o

SAFRBRMEHEEHNEE . ENSERENLREREHKFHER

MZ1-10 FILIEH, BEEGLEbRAAAFSEEEERSE, RERSKER
EERE, BRI ABETSY 2B/ T 4o Sl FREE, kiR, iE
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BT REEL, EAFEEREZ O EFEE, = "Iﬁﬁ%imﬂuj:iﬂﬁﬂﬁﬁ‘%%\}‘ﬁiﬂ@?, EEHE
FROEZBRZ=.

g, /b 4k
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- —1.80-X 104k 7T+ BES M B AR EDIB R SR, 15 6.65 X 10" AN/
"Fto
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STUDIES ON THE NUMBER AND ACTIVITY OF NITROGEN
METABOLIC MICROORGANISMS IN SOIL OF ALPINE MEADOW

Li Jiazao Yang Tao Zhu Guiru Ye Qizhi Cheng Shuangning
(Northwest Plateau Institute of Biology, Atademia Sinica)

The number and activity of nitrogen metabolic microorganisms in soil of alpine me-
adow were studied in September, 1982. The experimental results indicated that the
number. of physiological groups of nitrogen metabolic microorganisms was highest in
0—10 ¢m depth of soil and decreased following with the deepening of soil depth. It
attained the lowest counts in 40—60 em depth of soil. Generally, in the soil of surface
layer of soil, the number of denitrifying bacteria was dominant, the next one was anaer-
obic nonsymbiotic nitrogen-fixing bacteria. The number of ammonifying and nitrifying
bacteria was lower than previously mentioned microbes.

As for the distribution of different physiological groups in soil of various vegeta-
tions, the ammonifying and nitrifying bacteria were dominant in soil of swamp meadow
(8.13X10" and 8.33X10° cells/g dry soil) and Elymus nutans meadow (4.69%10" and
1.41X10° cells /g dry soil) respectively; the number of denitrifying bacteria was very
high in most soil of Haibei alpine meadow (1.44X10°—1.80%10% cells/g dry soil) and
the anaerobic nonsymbiotic bacteria were highest in soil of swamp meadow (6.65X10™"
cells/g dry soil). .

The ammonification in 0—10 em depth soil of alpine meadow was rather strong
(average to 20.68 mg NH-N/g dry soil). On the contrary, the nitrification was ecompara-
tively weak (average to 0.09 mg NO,-N/g dry soil). The ratio of the former and the
later was 230:1. The dynamies of quantifative changes of ammonification and nitrifica-
tion activities were similar to that of ammonifying and nitrifying bacteria, and follow-
ed a linear regression equation.

Azotobacter could not be found in all soils of Haibei alpine meadow. Most probably,
the fixation. of N, was mainly accomplished by anaerobic nonsymbiotic nitrogen-fixing
~ bacteria. It was the characteristic of nitrogen fixation in soil of Haibei alpine meadow
that the nitrogen fixation in lower layer of soil was more active than upper layer of
soil.  Probably, it might attributed to the nitrogen fixation efficiency of anaerobic non-
symbiotic bacteria in corresponding soil layers. This assumption was supported by bio-
logical statistics. Regression ealeculation showed that the nitrogen fixation efficiency
was significantly correlated nitrogen fixation activity the later and fitted a second
degree regression equation. :

The experimental data also indicated that the degradation of grassland results in
dropping down of soil fertility. As an example, in comparison with the natural Ely-
mus nutens meadow, the ammonification, nitrification and nitrogen fixation was signi-
ficantly decreased. and it was also obviously lower than that of the same artificial gras-
sland which have not yet degraded in the same season of the previous year.
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