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[able 1 Determinatton ot hydrogen evolution activity and nitrogenase activity in Azospérillum spp.
1 ~ .
= ! H}_E%OTJEH . :\jjﬁ%ﬁﬂﬁ%c:i- i HZ-E% :i’l;t%l . Nilgfifﬁﬁ_j{t acti-
Strains ol H,-mi=f<h=! myn?l-'??;‘-:fH'. Straing mol H,-ml-'+ht vnymt;_if:(;:l-:C‘H‘-
spY 0 1.79 Ww251-3 0 16.38
spl07w 0 31.3i w251-5 i 49,75
Maé 0 46.41 w251-7 0 48.50
MaZll J 0.22 W231-9 0 49.50
Ma224 0 50.83 w251-1¢C 0 45.87
Ma99 0 36.28 W2s1-11 0 50.36
Ma23} J 37.21 W23l-12 0 49.36
Mal3: 0 49.60 w23l-13 0 50.34
MaZ33 8 45.83 Wal-3 0 50,09
Ma237 ] 49.73 wWo6-2 0 50.09
Maldl 0 50.38 wo6-4 0 50.34
MaZdZ ¢ {7.52 w261-1 4.88 21.87
Ma234 0 7.86 w2gl-2 0 50.83
Ma243 0 30.56 w26l-3 0 3.32
MiZ2i 2.63 50.34 wW251-4 ) 50.83
Mi223 0 23.0¢8 w2pl-3 2.63 2.09
Mi225 2 30.06 wW261-7 b 7.92
Mi22¢4 q 46, 11 W26i-§ g 50.36
Mi224 7.88 .74 w261-9 0 50.83
Mi227 3.13 22.84 w2el-11 0 49.75
W3iG-1 13.13 31.37 wiel-12 g 5.86
Wwa0-2 0 2.30 w26i-13 0 50.09
WwB0-3 13.13 3.78 R38-4 185.75 29.38
Ww259-1 7.88 4.48 RZ56A 547.00 i5.47
W255-2 4.00 44.94 R285 31.00 15.65
wW255-4 7.88 5.71 SP81 29.25 50.46
W259.3 12.25 14.18 $251 0 9.42
W259-6 4.38 18.79 w25i-2 [V 506,09
Wasl-1 0 30.09
* RAFIEBNNG S SEEOT S
* Dara were obtained from average of 5 experiments
HERILE 1, A R H, B RV SR B, K &

B 1 g5 R, R H, 41 ¥k, fli
S 14 ¥R, H, &4 2.63—31.00 0 ma! Hy/
ml B - /NE, L, 2PN 28K E
R38-4 1 R256A, |EMAKBRERTH

K8, HBH &451% 18575 nmol H,/

ml B - TR 547.00 nmolH;/ml BE
W - /NET 7
(=) BEGED H. BEHHRE

BRIGIRET Dobereiner & RIEFER, W
FIGHHEERMNEA 1Iml 45, ¥ 24
AN, TIER & H &, HEHK H =,
BRLE 2

F2EREW,FRIER 53 BRIBEE
EERH, &7, BEEEKENT H £HE
S, RES 48 =%,>>25 n mol H,/ml B
¥ - N 8 ¥k, 10—25n mol Hy/ml
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¥ /NEBT A 33 8%, < 10n mol Hy/ml B
B - AN 12 #Ro
2 Azospirillum spp. B H, e HayRgr

Table 2 Determination of uptake hydrogenase
activity in Azospirillum spp.

o H, @N‘éf‘ﬁ IEEHH, ﬁéi‘fﬁ:

S?;ﬁis hderIo:E:;s: n S%ﬁis hydzrgg;:al;c

nzol H,- n mol H,-

mi=!-h-! ml=*.h-!
Mab 18.50 wisl-2 8.25
Ma234 11,00 wigl-3 23.25
Ma242 27.38 Wi61-4 17.13
MaZd4 7.50 wW261-5 24.00
Mald3 20.50 W2i61-7 17.13
MaZ46 8. 88 Ww261-8 23.00
MaZ4l 16.50 W261-9 25.38
Mi22l 8.88 w261-10 15.13
Mi223 6.13 wle6l-11 26.00
Mi225 25.38 Ww2gl-12 23.25
MiZlg 15.75 WZ61-13 21.88
Mi227 E.88 Ww259-2 21.25
MiZ29 11.00 W259-5 .63
w2sl-1 24.75 Ww259-6 14,38
w2s1-2 22,04 W35-1 7,50
w25]-3 13.75 W2G6-2 4.00
w2si-4 26.73 Woa-4 27.38
W251-5 17.13 wai-2 22.63
W2s51-6 18.50 Ww80-3 2.00
w2s1-7 25.38 5247 8.25
w251-8 19.13 $248 14.38
w2s1-9 19.13 8251 4.13
W231-16 27.38 sp.7 11.90
Ww251-11 18.50 Sp.81 16.50
wisl-12 20.50 Sp.82 18.50
W251-13 19.88 Ma.99 22.63
W261-1 17.13

* HHHTIRIESRN S M EENTER

¥ Data were obtained from average of 5 expe-

riments
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B H; 0B MBS EMEN R

ME LA S7 (kP EHE H, B &
ZEVEE R256A, FIRTM % 2 B %1 53 #
HH, GHE H, 2RO EE W251-
100 20T HLEH H, kA H, 66 38

RSB B BERNRE, FXRRR D
B3 IR T Dbbereiner M [E k3T F, B
KA, ENEERBEEERERIDA 20%
CH,, T Ml & B v, 2 A3 b UL i
CH,, 4331 Tt 48, 72, 96, 120, 144,
168 K 192 /NN #IE B E AR 7% 4 R H
B, HRNEL H1EH, w2s51-10 F
HH, HiH, RERE DR B %0, W
R256A W H, RE,. B HNBERSHER
Bt —R,EESEEEN . R H 'S,
E2 . R EYERA, B H, U, sk
HERE SRS E—, BImAg
A, 70 48 & 144 /N, {H W251-10
BUE B EEIEHEEE R256A &,

BE— MBS b7t R2S6A jit H,
RIRCRT, ZHE TR RTINS R E %A
PR (LB D MESEXE R K %
FHLE IDFEALR, HATREES
FRXGRNEA 20% CH,, FEEK
EsiEYE, EAEA CH, B bIEK H,
B, 5S4 24, 48, 72 AR RISE, 5 B
FIAFEI ABIKHEBERAXE T 4®
I, fo AR A B A EREEE R, X
HBIEATEEN G, REREEEERERN
MEEOSBPRH, A THERED S
Hl, reeEp H, BURB, B I HE B
RTRARNH, B, FTELAXBT4H 10,
T B 4 AL TR A 121 Al 1 e B S B9 S 3R T
KIBIEA 20% CH,, FALMIFEIAERA,ET
DIHERREEREESEN,

AT ME R256A BERFV i H,
B, A SmM NHC &I Z &7
B, WE™ H, B, &+ FEREE, R256A
HAEEX NHCl pEsntd A £0 EE
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L REARIEBRMERE, h®F H, B,
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(m) EgEERE W251-10 5 R256A
RERH
JEEF W251-10 0% H, Bikk,R256A
R H REWEK, SHRERES ST,
HRBIE SAMER LR, HEHRE
R RO, HRFIAK S,

e
[— .
T

H, - mi™ . H_')
&
T

\EEEET

Nitrogenase octivity (n mol C;
T

—
r=)

F5ERARY,RERGER,BEA
BEERTEA - BRER. BREER
A H, BIRE W251-10 9By,
B, B0 g R EE R ST A H 1Y
ERE AR 0 /E B H: &k R256A KX
FEYIE, M H, JEAREE R E AR, R
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L
=

1
[
[=1

=
B H; & Hy-evolution (o mel Hy» ml™ . h":)

=1

72
HE$: 4[] Incubation time (h)

96 120

0—o0 w251-10 EESsERE
0--—0 R 256 A BEEMEHY

oo WI51-10 HaR
ea--—-& R 236 A BiE &

2]

Fig. 1

144 168 192

Nitrogenase activity
Nitrogenase activity
H, evolution
H, evolution

EREE W251-10 1 R256A M AE =SS mE &

Comparison of [, evolution and pitrogenase activity betweco A. braslense

w 251-1C and R 256 A

* BHhg A5 M ESNEHR

® Dara were obtaiped from averagt of 5 experiments

23 ENRGEHEREN R2S6A M H ks
Table 3 Effect of incubation conditions on H, evolution by A. brasilense R256A

&E 1 fba
treaument 1 treatment I
Bt EWBIRI R & . ERERGHRIRE %
(/i) with rubber top ofter inoculation with tubber top ofter 2 days inculation
Transformation
() Nitrogenase H,-evolution Nm’c_ugg:nasc H,-evolatinn
activily 1 H,-ml-t-h-? activity 1 H,-ml='-h=!
n moal CH -l p~t B MO FutH n mel C,H,-ml=t.n-if ® FPOL Harmio
24 12.25 38.68 11.51 3.08
45 11.67 20.31 12,39 3.6k
72 7.37 8.09 3.93 1.80

* ZPEFANELS PEENESK

* Data were obtained from average of 5 experimmcals
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4 CH, B NH.Cl HE®EE R2S6A B H, il
Table 4 Effect of C,H, and NH,CI on H, evolution by A, brasilenie R256A

P SmM NH,Ci — NH,CL
(D) g . . .
Transformation treatment Nitrogenase H;-zvolution I\!ltrugcnasc H.-erolution n
(h) activity o mol n meal H,- activity n ol 21H sl ept
C.H,-mf~1.h-t ml=th=i CH,-ml=ip=t | MOtHmmie
45 +C,H, 0 o 5.£9 0.79
—{,H, G 0 0 9.33
72 +C,H, 0 0 4,28 0,383
—C,H, ] [} 0 8.20
06 -+, H, ¢ i 6.28 (.55
—-C,H, 0 0 [ 2.29
* ZERHTVISIERES PEEMELY
* Data wcre obtained from average of 5 experiments
£S5 ENMME W251-10 10 R256A RenMNR H nEERIHARE*
Table 5 Eftect of mixed culture of A. brasilence W 251-10 and RZ386A an hydrogen
uptake hydrogenase and aitrogsnase activity
R H, B & S v 154
B #R ] H;-uptake hydrogenase Nitrogenase activiy
Strain Treatment activity n mal C,H,-h~f g™
o moel Hy=ml™teh=? protein
+H, 270.75 1785.33
- i
w251-10 —-H, —37.50 471,00
+
R256 4 —~C,H, <+H¢ 179_.38 0
—H, a 3
+H, 226,88 1024.61
W251-10 —H, —25.75 614,28
. oFH, 493.88 ]
-C,H, <
—H, i} 4]
+H, 73.13 360.65
+eH, .
R256A —H, —39_38 395.13
C.H +H, —476.63 0
* ’<—H, —78.63 ¢

* RPETRIIESN S A REMNESY

* Data were obtained from average of 5 experiments

B R256A RZW H, Br. B/ SEK RS H
HRsEEHEITHE, W251-10 5T B H,
EHiE R256A,

£ %
MBI, U T AT
LG AT SR RS, REA—

AL EEEEEAR, EERBERE, R
H, s LI R ARE B b A 5 & &4

B AE. RESYERERELREDRIK
H,, R RER H, 857, i MARERE R
PENERARERIL &S, kE i
%,

2 MR H, BRI ER S R H, 2R K
th sl th , BRI ABR H, B ERES
Aerh ettt H, BHOBEKE. HKER H,
e RAYEE MRAYES SRt m A & H,, (R ok
BRSNS, R H, ISR AR
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RELATION BETWEEN HYDROGEN METABOLISM AND
NITROGEN FIXATION IN AZOSPIRILLUM SPP.

I. STUDIES ON HYDROGEN EVOLUTION AND HYDROGEN
UPTAKE HYDROGENASE ACTIVITY IN A. BRASILENSE

Wang Zifang Zeng Kuanrong Zhou Yigui
(Wuhan Instituie of Virology, Academia Sinica, Wuhan}

Hydrogen evolution and uptake hy-
drogenase activity in relation to the effi-
ciency of nitrogen fixation in Azospirillum
spp. were studied. Fifty seven strains of
Azospirillum were tested for Hi-evolution
and nitrogenase activity. Among them 41
sirains showed no H.-evolotion at all. 14
strains evolved a little hydrogen, ie., 2.63—
21.00 n mol H, per millitre per hour, two
strains from rice rhizoplane did it much
more, 185.75 and 547.00 n mol H, per mil-
litre sph per hour. Hydrogen upiake hy-
drogenase activities of 53 strains were de-
termined. They all possessed abilities of
uptake hydrogen but with different
amount, i.e.,!rom 0.63 n mol to 27.38 n mol
H. per millitre per hour. Azospirillum spp.
grown on Ddbereiner medium with 5 m#

NH.C1 showed neither nitrogenase activity,
nor Hs-evolution. Some strains grown on
Débereiner medium without NH,Cl evolved
some hydrogen in the course of mitrogen
fixation. Results showed C.H. depressed
H,-evolution. Nitrogenase activity in 4zos-
pirillym spp. with hydrogen supply was
tested. Mixzed culture of uptake hydrogen
strain and H-evolution strain showed hig-
her nitrogenase aetivity than that of pore
eulture. Nitrogenase activity of Azospiril-
lum sp. on medinum with addition of hydro-
gen was higher than that on mediwn
without hydrogen.
Key words

Azospirillum  brasilense; Hydrogen

uptake hydrogenase; Hydrogen evolution

© PERFRENEMTRANTEKSHRED http

journals im. ac. cn



