% 3% 1 B T No. 3

1984 £ 12 A ACTA  BIOLOGICA PLATEAU SINICA Dec., 1954

BEXEREFFEREEER SR FI
SEEGRSEESENHR
| £ 5 %

ChEF 25 SR AT IET)

RSEER A RERFRRE, ERRB L HT S E B BREHEL S, 1T
SHEAERBERDBRRANKREX , B EEHERNTH, PERSERZEL (Augier,
1957; Poibxeina, 1960; Emues, 1962; Mishustin,1973), /fE R T S ETFEBRXE S
o e [ L i E R A AT L A X A 5, B B BT & L, i S B A E R
B, ERE TP, WARRRIAFSHEEERE, AER LR P KSEEE
JE B E BB, Tl F R m 4 MR S AR, 34T T AR TR 5 TR

—. MR T

LIS#aRE

T U PRI 4 BIAE AR MR B SR TR M RE s SRBEIROKEREE 20 0—4 2K, 4—23 JEK, 2356
A, 56—100 ER, Wb HEEE S BIEEH EM(kobresia humilis meadow), SRBIGIHEMN (Potentilla
fruticosa shrub) SRAEFES ., REERIEESSIN 0—10 E3,10—20 FE3, 20—40 E¥, 40—60 FE¥o
ATHESHREBIORNREEIURATEGRLEH RSEREREORW, £ L RBEHRE
TR,

2. S MESENTY

RF Emues (1962) ¥ E{kiEsiE, HEaN: BEE20 %, EAks 2, BEREFS3 ER,
MgSO, « 7H,0 0.5 3, NaCl 0.5 35, FeSO, 10 %, MaSO, 10 Ei, BAMBELEER (1,80, 5
3, (NH,),MoO, 53, KI 53, NaBr 0.5 3, ZnSO, 0.2 35, Al,(SO,), 0.3 #i, # 8K 10002
F) 1 2T BAE 2 7, WK 1000 2T, 1895 pH B 7.0, B EREEFRENFEA 15 X150 R RER,
FE 10 ZH. KER-SEMALTEKRHRCE 2 B, LIMAEeESS, ERESKE. SEEH107'—
107+ S 1 B E-MEREEH 3E, 28°C IR K. DREFRMERNRER, £
HipEEEAERE.

3. MR MERENSEALTEE ;
SRS RIS RER FBIEE ER RSB REIR (18495 3025, FAR S HAGHE 20 55, K.HPO,

* ERREERE. EEK. RARERASRETFSERE, EERRSRET G EEHERE, St
i




1 3, MgSO, - 7H,0 0.5 %, NaCl 0.25 #, FeSO, 0.01 #,MnSO, 0.01 %, BEEF (Z&EAET
F)loZE s fAMEs 2 255, Na,S.« 9H,0 20 2, CaCO, 5 i, i@k 1000 BT, 318 20 55,

BSERTNENSERBASEYREEE. BHEANEMBETEHERER FOBETRESS, K
LVFe BERN 107 —107 T HIRBNESUNERBIFEFRTFETRS TRSh, B4, H2scERE
thEESE 7—10 Ko HREER EAEKIVEE, L 3-—5 Rélifl, BRETESANHEERE LFSER
MR AT FE P RSE I IR E &, MRPAB SR4ifh, % Bergey (1957) MEEEFME
THEFEE,

B EMEEERRE(EEE)NEH «< L EMAEY SR T (b EREREK L+ ST
P 51960 ) 5 Bt 4T

4. BERFAE :

RETEEERBE (Clostridium pasteurtanum) SEIBEZE (Azotobacter chroococcum), WL
B (Actinomyces), HEBHE (Penicillium), FLIEMIZHE] (non-spore bacteria) ZEFIFFE (Bacillus) fy—ik
FERERETSEMS TRAEIRMORNGEH, 7£ 20 X 200 220K 08 dr 38 A4 R 2R3E CRED
BERRELPF H1GRR. B AL Bh) 10 BT, KGR FERI RS 37 5 SR B B 20 A0 8 B AR I R A S B B B 45 0. 05
BT, 28°C FFAREIE 10 K, [ BB R I IS SF AR B, B BT S 98 10 RAE R IR, R WU,
SHMEHEAETERE, ARNCRFREFELEGOERER, BETEEELEGERE
KFRBRATTFSEATRASEFOERR. $R2 o—14 X THETLE 1 2080%, 0 1% W&, A
TEBKDEI20%, Fr20 EEBMBEAZMARS, 1.5 AF/EXRKE 2 M, ERERFRBHEER
BAHRFSEESRE 0.5 B ERRER D 28C 5% 30 X, NeEERNERS,

L HERAMIT R

L #SEFRENLRPRIEERFNITE

ERSBEFF LG E, EEN LM ERSE AN ERCER A, Y% E
CREZEFJLMG AT THERRAR, HERFITE 1o NELNSERALUFH, =k
SEEFRIT AT, AR EIEBCRERIT . TR A0 2 T R P B A 22 T S RO [RT , Rd H
SEERRFEERTBEN COo YRS FERERRERK, BEMNORKTAE .

F1 LEHESERTENER

Table 1 Comparison of several anaerobic culture methods

B S E: 53 Anaerobic culture method
LR A R ik

Oxygen absorbed by chemicals Oxygen absorbed by organisms MEEE
Oxygen
R AR e TR R A 2R 2 R FAER R B exhausted by
O, absorbed by alkine Pyrogallic O, absorbed by |O, absorbed by Sac- e g
acid solution budding wheat seeds|charomyces cerevisiae
ERBENRCNT)
decoloration time of 48 84 g 3
methylene blue (hr.)
WELERER &5 RiF RiF i
Growth of colony weak good good very weak

«182.



W CO,, 7= AR T EAREAICO, T B EREAERIEN M HEER 0> (HFIE thih
HT N, f1 CO,» HMEERERBIMTBE . BB EENBRIERRGE, ERMR
EAJE, XHEA—ELHIK N, §1 CO, HikENLRE, NREEDALANDERE
RS EEREO—MRITFOEE. AETREMEFTERENRSR, FERAFERE
ik E ko !

T RS E R B — BR AR, MRS, ERERRR
#E, BEMBEREFERFER (Parker, 1954y 4L 7 B JE W K, 1958) Emues
(1962) RFMAE FA . B HOEE KA RE - B MRS E R E, kAT
RERENBHRES—EESE, EEETHRE, SIRENER. I TREEXS
FE EAERNEERTABRSKEEEE, KR TEREFREFR EAERG 140 £1%, B
WMERRSIEREMNE FRSER SRB 3ERERKIN, 137 REERRF, WHE
PSR iR B A R0 98 % RUBEYEI AR BRSO B RN, R BOE R BT DR RS EEE
HEREEN,

2. ¥ BB T RPHRSIEBRENITH

T2 ud bk B B b e S B4 - S S M B R B BRI A5 R (5 2, 3) FILLE
H, bR b RS F R OB R T F AR LR . M ERRA
WX SRIRE, FRERRKDEHKKE LhRSERRRERABETERRLX
PG BhSEEAREYSBHBELGS LBNEG RSB RESR
RYBESTHHEABEEEANBLES L RRER. XHERIEVLRTIRS

‘®2 KIBETrAAEIARSEEROER (0PEE/ETLD
Table 2 Number of anaerobic nitrogen-fixing bacteria in soil of Ziwuling forest
region of Loess Plateau (10%cells/g dry seil)

AR + R REECER)
Tz Soil horizon depth (cm)
Experimental ) -
treatment ety 0—4 4-23 23—56 | 56—100
BRI £ 2 '
Forest land Gray brown forest soil 6.057 0.173 0.001 0
EEHEE L
Grass land primitive dark loessial soil 0284 0.110 0.029 0.034

%3 WRERSLSEEALIRNSEENEONE (0 EE/RT
Table 3 Number of anaerobic nitrogen-fixing bacteriain soil of Haibei alpine meadow
of Qinghai-Xizang Plateau (10%cells/g dry soil)

Rt y THBREE(EX)
e Soil ho:i:'zon depth (cm)
FExperimental e - -
treatment Rl e 0—4 10—20 20—40 40—60
S G Rl
Kobresia humilis Alpine meadow soil 39.20 14.10 1.44 0:37
meadow
por B IS 18 Ly 2 ) 7688.00 | 3330,00 2.19 0.21
otentilla fruticosa Alpi bb d 1
P i pine scrubby meadow soil
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BEX. THANRSENE, ePEEROEEZAERE, tHEES EEE 1
HrhEsSHERENEERE 2 —(Evues, 1962, Bosuskosckaa, 1954), FFUSZRMKIK
B 023 EXRIBPEIREEN 3.85%, HESTERREFTHENREE (LA
1.83%)o #WibdlEMTE R+ 0—20 EXTHEEVRSEHES TS L E A £ 0—20
R TR ENESB.AIE AN 14.77%, MIEENCH 7.28% . FrLl T8 B0k IK8 160
B EAER(.115X 10" ANl / 7w F 1) BB 5 T FiA By 4 dhay g%k (0.197 x 10*
MR/ RF L) EieELEA RS L RS EEER (5509 x 10° i/ T +)
EEETEILEDLRROER (26.65 X 10* M4l /ET1)o

RIS RIE R, HAER R TG HGE, 5 1R B B B R K &/l » w4 B A b B &
EFEEY, WSHEBER, @XBNE 0—15 EXAkib b EE E %k %
0.33 X 10" MEANE/ 38T 4, BRI G R R B L A BB 0.18 X 10* 440
M/ 3EF 4, moAEE R BN R 1 R BRI 0 32.81 X 10 A/ 3E T to ®
IS ER A, B THEEHBER 0—10 EX T Eh g EE R ER (058 X 10
M/ ET DB EEBRTREBANEREBREEGRREEE DEhO B (5.78%
10* 4l / smF Do

3 S EER S EAL

—EESMNBETEYRARARNSES BB AR B RS (B EERR
3, 1849; Parker, 1954; PaGotuoBa; 1952, PuiGankuma, 1957).75 ik EB T A %5, (HE%
AERREFRE. FEERRTIEPERDR, BEERFETURD MBS E L SRS
BER TR EFRSEERRE. (EATEREEME Y RN T8 (nF B E
HRY LR SERSEEEBRE, AL RS R AR T B 53, R s8R
8 e < e T R A I TR MR 35 7 e S R TR o R B 00 R S 1587 IS B AL
W Bk DA IR, A A E — R R, EDR e BEE (RERET
B, 100 ZFREIREDRMN 1 5a) . AR (100 FBEFRAEDHEM 0.2 L 35), Nas -
9H,0 (100 BITREFREPEN 2 BR) MR B, XMEFRENRSETENERESS
AT T HRSEBERREN ERKEFROFE, B INEA MR T R RSB F B, R
ISR TR B RS ARENERE . ERERF EERNE%, 2 3—5 R4k,
ROwT 3RS 2l

4 BMEE

IR FIRERSE AR BN S EREE AR 48 /NN RBIFR, X
NA 0.7 X 1.5 — 4.6 {Ko RBES). MITEAA, X, BN 2. ZFEERMOER 15
RIAHERIK KANA 1.7 — 1.9 X 3.1 — 5.4 flke FINERE, 6 T b R —uk,
KADA L5 X 2.0 K. BBREEERN., F=RPEARERN. AR,
B AR AERBEER. ETEBRMOCEK. ARFFBR, R, (ARERE, A&
BEo % b B R A T P TR, R, MR, LT, I B, RTL B O, ERRR
AFTT T, e R B R SR SR R 23R R R TR B, R 2SR k4
R Hih BERIER. MIMERKLEEFRP ISR o kB EFHREET Clos-
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¥4 BERFRBAENHENEE

Table 4 Nitrogen fixation activity of Clostridium pasteurianum

B # S

Strain number

HGMERR

Glucose consumed

Rrymdia

CRAEHE /10 3571 53 )) (EFHE/10 BT 53 )

N net increased

BoAx
CER R/ mMEE)

Nitrogen fixation

(g glucose/10 ml (mg N/10ml activity

culture. Medium) culture medium) (mg N/g glucose)
Cl. pasteurianum No. 1 0.183 0.665 3.634
Cl. pasteurianum No. 2 0.183 0.570 3.115
Cl. pasteurianum No. 3 0.180 0.652 3.622
Cl. pasteurianum No. 4 0.181 0.563 3.108
Cl. pasieurianum No. 5 0.183 0.672 3.672
Cl. pasteurianum No. 6 0.183 0.577 3.153
Cl. pasteurianum No. 7 0.183 0.573 31131
Cl. pasteurianum No. 8 0.181 0.626 3.459
Cl. pasteurianum WNo. 9 0.178 0.582 3.270

%5 EESNAESHSEARELBRNELES

Table 5 Nitrogen fixation activity of mixed culture of Clostridium pasteurianum with some
strains of Azorobacter chroococcum

e R ]

Experimental treatment

HERERR
CEATEHE/10 EFR L)

Glucose consumed

(g glucose /10ml
culture medium)

E gt
(TFR/10 A REHRE)

N npet increased

(mgN/10 ml
culture medium)

" &
(BRE/ZWEHE
Nitrogen fixation

activity

(mg N/g glucose)

Az. chroococcum No. 12

Az. chroococeum No. 12
+Cl. pasteurianum

Az. chroococcum No. 16

Az. chroococcum No. 16
+Cl. pasteurianum

Az. chroococcum No. 21

Az. chrooceccum No. 21
+Cl. pasteurianum

Az. chroococcum No. 22

Az. Chroococcum No. 22
\  +Cl. pasteurianum

Az. chroococcum No. 15

Az. chroococcum No. 15
+ Cl. pasteurianum

Az. chroococcum No. 4

Az. chroococcum No. 4
+Cl. pasteurium

Az. chroococcum No. 19

z. chroococcum No. 19
+ Cl. pasteurianum

Az. chroocaccum No. 9

Az. chroococenm No. 9
+Cl. pasteurianum

0.037
0.112

0.090
.105

[ ==}

0.022
0.104

0.017
LT

f==]

o

.018
.108

(=]

=

.015
0.116

0.077
0.113

0.080
0.116

0.264
1.732

0.845
1.170

0.074
1.040

0.105
0.892

0.126
0.983

0.115
1.256

0.625
1.227

0.697
1.282

oy
15.464

9.398
{3 9

3.364
10.000

6.176
8.036

7.000
9.102

7.667
10.655

8.117
10.858

8.713
11.052

idium pasteurianum Clastridium butyricum Clostridium butylicum Clostridum beijerinkii

Clostridium madisonii, Clostridium acetobutylicum ., Clostridium

lactophilum

Clostridium
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%6 ERFREBSHENESHFNERIE

Table 6 Nitrogen fixation activity of mixed culture of Clostridium pastenrianum with

some species of Actinomyces

e

Experimental treatment

HEEE R
(RERAEE/10 = FEIRAE)

Glucose consumed

(g glucose /10ml
culture medium)

Eey i
(/10 B R )

N net increased

(mgN[10ml
culture medium)

A
(ERR /R
nitrogen fixation

activity

(mg N/g glucose)

EERFERRE L REIR
R

Cl. pasteurianum -+
Act. rubrolavendulae

BN+ KEFNEE

Cl. pasteurianum-+
Act. griseovariabilis

B SR B + A AR

Cl. pasteurianum -+
Act. ambofaciens

B RFRRE + R RIS

Cl. pasteurianum =+
Act. flaveolus

L 2 AR + BB A B
No. 117

Cl, pasteurium —+
Act. fradiae No. 117
BEEERE RN ER
No., 37

Cl. pasteurianum -+
Act. fradiae No. 37

0.115

0.115

0.115

0.115

0.115

0.115

0.365

0.401

0.252

0.225

0.878

0.429

3.174

1.957

7.635

3.730

#7 ERFRRBSHERSEFHEREE

Table 7 Nitrogen fixation activity of mixed culture of Clostridium pasteurianum

with some strains of fungi

AR 4=

Experimental treatment

FAGHEE R E
(RAERE/10 ZTFHiE3RE))
Glucose consumed

(g glucose/10ml
culture medium)

Ealinpe b o
CEEFM/10 BEFHEFRE)
N net increased

(mg N/10ml
culture medium)

& &
(ZHA/ =&
Nitrogen fixation

actiwvity

(mg N/g glucose)

EEFHEBE+SBE No. 36

Cl. pastenrianum +
Penicillum sp. No. 36

PEFEREBE+S8E No. 2l
Cl. pasteurianum =+ .
Peniciilum sp. No. 21

ELESE R + F W No. 24

Cl. pasteurianum +
Penicillum sp. No. 24

EERFHABE+ETEH No. 5
Cl. pasteurianum -+
Penicillum sp. No. 5

ELEC SRR B + B No. 34

Cl. pasteurianum -+
Penicillum sp. No. 34

EEFERBE-+EREM
Cl. pasteurium +
Trichurus sp.

ELR SE R B + R B
Cl. pasteurianum +
Myrothecium sp.

0.115

0.115

0.115

D115

0.115

0.115

0.428

0.434

0.444

0.476

0.461

0.414

0.332

3.722

81974

3.861

4.139

4.009

3.600

2.887




#8 ERSNBESESRENRESBRNETZE

Table 8 Nitrogen fixation activity of mixed culture of Clostridium pasteurtanum
with some strains of non-spore bacteria i
WAEHEERE AnE g a B & *
R4 m CoEMIER /10 A0 | (ERE/10 ZRAEHLE) (ZRA/ZWEE
: Glucose consumed N unet increased Nitrogcn_ fixation
Experimental treatment (g glucose/10ml (mg N/10ml activity
culture medium) culture medium) (mg N/g glucose)
BB A B T A
ol b 0.115 0.391 3,400
Cl. pasteurianum +
Bacterium sp. No. Fl
ERFARE+THFENE
No. F2
Cl itk i fi. 115 0.184 1.600
Bacterium sp. No. F2
BEEFHRERE+ EFRAEE
No. P2 1
Cl. pasteurianum + g1 S50 3.322
Bacterium sp. No. P2 2
BERFRBE+EERME
No. G3 = = &
Cl. pasteurianum + freiip 05333 S
Bacterium sp. G3
BEREFARE+ EFamE
No. G4 5 3
Cl. pasteurianum -+ . 2o 0.322 4.8
Bacterium sp. G4

%9

ERFReESTRFEESRINERTE

Table 9 Nitrogen fixation activity of mixed culture of Clostridium pasteurianum with

some strains of Bacillus

Wt =

Experimental treatment

BEBIERE
CRRiEE/10 BAERE)
Glucose consumed

(g glucose/10ml

culture medium)

padioted -
(ERE/10 EFFERE)

N net increased

(mg N/10ml
culture medium)

G &
€33 T

Nitrogen fixation
ac{ivity
(mg N/g glucose)

EEERE FRFS
No. 3001
.Cl. pasteurianum =+

Bacillus sp. No. 3001

B HRE + S AEFE No. 4008
Cl. pasteurianum +
Bacillus sp. No. 4008

EL R E + ZF AP B No. 5005
Cl. pasteurianum +
Bacillus sp. No. 5005

EE B+ FRITENo. 8019
Cl. pasteurianum =+
Bacillus sp. No. 8019

EE&§+§‘J}EF§N0. 6008
Cl. pasteurianum +
Bacillus sp. No. 6008

B BB + AT B No. 7001

Cl. pasteurianum -+
Bacillus sp. No. 7001

BERE+FRFE 7007
Cl. pasteurianum +
Bacillus sp. No. 7007

0.115

0.115

ey

0.334

0.462

0.340

1.236

0.355

0.458

0_424

2.904

4.017
2.957
10.748
3.087
3.983

3.687




meﬁCMﬁﬁmtmmmwhmW%%iﬁﬁmﬁMﬁﬂ%ﬁﬁ@%ﬂ%ﬁ£%ﬂ%
AHTEERRENBRERE&HERFA5E (Bvues, 1962) 25, FIE RFRRER
AR AFEME AR, N YR EERBE (Clostridium pasteurianumWinogradsky ) o

5. ERFHRERASHSERSBFHERGEE

B S AR B o S i R L S R B R R B A RO A AR FAT
H—RHRREAREFNEREENRBERIITE 4%

% 4 BOBCIEE I, B4 R B E RS AR B R R B R [ SR R (R e L/ L AR
% 3.108—3.672, {BE KFEMRRE S SER AR5, WEAE— 55 B REEN
BE. ANRARANESSERFRBRERBIIFALYE, ZRAFTENRN BE
BIAFE(E 10), MERFRBESEHSEREARERRES RS, HEER (BRA/ =
BER) Bk 15.464, F152% 10.789; [HRERE B 3r, RERAHE SN 9.389, F
¥ 7.195, B RERBERMEEF, KERERE R 3,672, Fi54 3352, CRFM
RESEHBERHREA LR, 50 K5 A6 R 8 [ 2 0 5 5 R i &
Bk, HERBKRFIBHEHR KT, BRFRRESHEEKRRS IR B 1 RERIZRE
BN, B KRR R AR 0 E, HER WK T B E AT, B REFARESK
RERA T, HEERSE RRERMIEFEL, ARA -RELDERER,
B RIBR B BRSNS (detinomyces fradiae) No. 117 SERFRRHERES 5
F,EERXHERE. ERFARESFRFHRAZIFHR SHEEEL R Rk
EEEWZER, EAFIEKFRATEM(Bacllus sp.)No. 8019 SERRERAGHEF K

Z10 ERFBAERESHFASURARRENEERD AR
Table 10 t-test of the difference of nitrogen fixation activity between the culture of
Clostridium pasteurianum associated with some other aerobic microorganisms'and the
culture of Clostridium pasteurianum

W BEE | o e o | FHEKE
Experimental treatment Deatee of { [ sqine Probability Significance
freedom level
EERFARE+EEER NS0 R MRE LR SO = BAEE
Cl. pasteurianum—+ Az. Chroococcum compare o 10,233 B0 Very signifi-
with Cl. pasteurianum cant
ERFARE+REHSERFABREILE : e ERZFERX
Cl. pasteurianum—+ Actnomyces compare oy 0.507 P>0.05 No significant
with Cl. pasteurianum meaning
ERFESET AESERFARERE : : = i B3
Cl. pasteurianum-+Fungi compare with n==14 1.217 P<0.05 Significant
Cl. pasteurianum
EEFRERE+TFRANSE RS ABERE ; TBERX
Cl. pasteurianum-+non-spore bacteria o' =12 1.951 P>0.05 No significant
compare with Cl. pasteurianum meaning
BRFERARE+ FRFESERT RRELR ; : 5 EREEX
Cl. pasteurianum~+Bacillus compare with e 1'2_1’ Bo0.09 No sigaificant
Cl. pasteurianum meaning
L B 2 i B + [ 4 S 5 2 R SR B L L < HwADE
Cl. pasteurianum -+ Ax. chroococcum compare e 4'10'{ P Very signifi-
with Adz. chroococcum cant
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BIRETEHE 10.748 BB/ AR, L E KRB AL 22 1%,

ATEUERFV/BRESHFSEETEPOERRER, G T LEEMRR, K42
FUIT 3 100 BRI AEAR 5% 4—9 PBIBHT L BRETUE N, £THELE
TRAEFHEAR BB EREAREREPRAEFANEREE, NENSHE X
B-REWEAE No. 12 /L URFARASHRRRE SHEE FRITFHETE LN
HRAHEFANSNEDNE S THRAEREREEFEDBESEROENSEME, N
BRERE, RERFRRESFRFE No. 8019 £ 1HhRAERSERKERESR
MERRMEGZ ERFARESHREAE . SR LERARANERRLEES
THELEFEDPREEIFOER R,

#1l THINEARNERFRANNFSENERNEE

Table 11 Nitrogen fixation activity of sterilized soil inoculated with cultures of
"Cl. pasteurianuym and aerobic microbes

WA A i T & *
ER (W20 BT | (EEE/20 BT (AR )

: Ni i

E £ 4 Glucose consumed Net N increased trogen fixatron

Xperimental ‘treatment 5
activity

(g glucose /20g dry soil) | (mg N/20g dry soil) G R/g Mncowe)

B R AR e+ EE E R
No. 12

Cl. pasteurianum +
Az. chroococcum No. 12
BE%%&%+%E&EKK’£‘€H
0. . .
Cl. pasteurianum =+ 0.204 2.091 10.250
Act. fradiae No. 57

EEFHARE+E#8E
No. 36 :

Cl. pasteurianum + 0.204 1.168 54725
Penicillum sp.No. 36

ERERERE+ RS
No. 8017

Cl. pasteurianum +
Bacillus sp. No. 8017

0.204 1.460 7.157

0.204 1.971 9.662

Emvuer (1960) $8¥538 Bacterium closteriodes %P ERZFEHGE 10 B &4 & % & H.
Babrera (1977) 1 Komomkos (1979) 4rBliREFEcifiGEE & (Lipomyces) FOZAE UL K
REHBERAHRARAEERER, EALERRAS, EXRELEPOERER, £
IS AR AT FENTIERPRGEFM TamESR. DmEEEmn
AEREMTEPSSERAESHERTFRERERRERK, SHAFSERSHER,
EHEREENNET LHEMNSENERFRARESHFIEREERESK, A9
RERA— R E B F AR EE .

e e

(1) %38 L8 T e X A1 H il s i b S ) L b A < B R B E
ERFRERE.,. ERFERFESHFSEHEBRREREMFEREDREEFNER
ERS T TR MR EN, HEEREOBRHIEE LR &S, HEL
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SR B T R T 20> o M M R B A X i B3 A R > TR IR R IR R L
B B S T RS B R B s LA R T NEREES TR LE
4 A B R e LR BEE T TR DR . LR
4‘7FI§H’BE$H$EJ%@iigql%ﬁm%?ﬁliiﬁﬁME%%Kﬁﬁ%o

(2) FIfeEEupTeRss 73k, A g SR AT A L U S i R B R (3
S EETE, 100 TR RN 1 2 50) iR (100 T RE TR PER N 0.2 DM
BAL B(NaS - 9H,0,100 ZEFHEEFHAERIRMN 2 £72), R R R RF 5 E
BB B B LR, IR R RL, B HERFRRE.

(3) HEPERFRBRENAREE, HSEFELNERE R F 0 3.115—-3.672
5EE/EEEE. CRERRESEBEAR, RRE. AR EF R RAF ff e
HRABTRORER, HEEEASER. RLESHEERFARRBARES, BHD
RFRBREOERERS 13226 EREARSERFARERS LR LERRE
R SRR R AR 1.4—3.6 5, b ERE A i A S B A RS 032 %

(4) EETHHRABERMBRFRRESITFSEMEY, HERSEORERKE
#ETRAEHFEEROERRER,

£ % X M

mEB SRR PR E s 1960 RS B B AR,

ERPERERG,H, A, 1058 B4 SRSy, B R,

EIERR R ,C. H, 1849 RS - [AIBAIT i, B2 ARG .

Augier, J. 1957 Biological fixation of atmospheric nitrogen and the enumeration of nitrogen-fixing Clo-
stridia in the soil. Ann. Inst. Pasteur. 92:817—824.

Breed, R. S., E. G. D. Murray and N. R. Smith, 1957 Bergey’s manual of determinative bacteriology.
seventh edition, London Bailliere Tindall and Cox, Ltd.
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STUDIES ON THE NUMBER AND ACTIVITY OF ANAEROBIC
NITROGEN-FIXING BACTERIA IN SOIL OF ZIWULING
FOREST REGION OF LOESS PLATEAU AND
HAIBEI ALPINE MEADOW OF QINGHAI-

XIZANG PLATEAU

Li Jiazao
(Northwest Plateau Institute of Biology, -Academia Sinica)

The number and nitrogen fixation activity of anaerobie nitrogen-fixing bacteria and
associated nitrogen fixation of anaercbie nitrogen-fixing bacteria with Azotobacter or
other aerobic microorganisms were investigated in soil of Ziwuling forest region of Loess
Plateau and Haibei alpine meadow of Qinghai-Xizang Platean.

Experimental results showed that the number of anaerobie nitrogen-fixing bacteria
was highest in the surface horizon of soil in all experimental treatments and decreased
gradually in accord. with the deepening of soil horizon depth. In Ziwuling region, the
number of anaerobic nitrogen-fixing bacteria was obviously higher in grey brown forest
soil of forest land than thet in primitive dark loessial soil of grass land. In Haibei al-
pine meadow, the number of anaerobic nitrogen-fixing baeteria in alpine serubby meadow
soil was significantly higher than that in alpine meadow soil. The discrepancy of the num-
ber of anaerobic nitrogen-fixing bacteria in various sampling locations and different
soil types was correlated with the soil organic matter content.

The land deserted after felling down the forest result in the decrease of anaerobie
nitrogen-fixing bacteria, on tlie contrary, it increased drastically when the slash was
cultivated with farm crops. Moreover, degradation of artificial cultivated grass land
also resulted in reduction of anaerobi¢ nitrogenfixing bacteria.

By the use of Winogradsky’s nitrogen-free culture medium modified by author (1.0
mg yeast extraet aceording to N eontent, 0.2 mg humic acid, and 2 mg Na,S. 9H.0 were
added in 100 ml culture medium), pure strains of anaerobic nitrogen-fixing bacteria were
successfully isolated from primitive dark loessial soil. From this very poor soil, anaero-
bic nitrogen-fixing bacteria could not be isolated by ordinary Winogradsk’s nitrogen-free
culture medium. According to Bergey’s Manual of Determinative Bacteriology, anaero-
bic nitrogen-fixing bacteria isolated belong to Clostridium pastcurianum Winogradsky.

The nitrogen fixation activities of pure eultures of different strains of Clostridium
pastewrianum were 3.115—3.672mg N/g glucose. Clostridium pasteurianwm might grow
and fix atmospheric nitrogen in aerobic eulture condition when associated with other
aerobic microbes as azotobacters, actinomyces, fungi, non-spore bacteria and bacillus.
Some strains of actinomyces and bacillus increased the nitrogen fixation activity of Clo-
stridium pasteurianum by 130—2209% as that of pure culture of Clostridum pasteu-
rianum. Clostridium pasteurtanum cultured with some strains of azotobacter also signi-
ficantly enchanced the nitrogen fixation activity. It was approximately 1.3—3 times
and 2.4—4.6 times as compared with that of pure culture of azotobacter and Clostridium
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pastewrium respectively.

In order to simulate the nitrogen fixation in soil, Clostridium pastewrianwm and
other aerobic microorganisms were inoculated in sterilized soil and ineubated at 28°C
for 30 days. Experimental results indieated that the nitrogen fixation activities of some
combinations of Clostridium pasteurianum and aerobic microorganisms were further
higher than that of the same mierobial combinations cultured in liquid medium.
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