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Table | Compariton of the nitrogenase activities

of Adzaspirillum Sp 7 and its mutamt CWV-22
in the presence or absence of ammonium ions

EHEBEE (o mol CH,/
mg BE - A
Nilrogepase activily (o mol

C,H,/mg prowinfh)

BS | 48

Siraip Treatment

Sp7 —NH,Ac 669.75+0.19

CWv-22| —NH,Ae 503.77-£0.89
Y SomMNHAc] 0

CWV-22{ 50mMNH,Ac 204.5320.25

- ﬁfiﬁiﬁ’ﬂ Csz JJ!PFHi C2H4 %Ea
Freshly prepared acetylene, no ethylene was de-
tected.

B2 FTARWERPERMEHRSNE Sp7 B
ECWV-22 NEEeHTEREEREXE
Table 2 Determination in situ of the nitrogenase
activitics of combinants of maize plant with Azo-
spirillum Sp7 and its mutant CWV-22 regpectively
in hermetic cnltivation apparatuses

|, mamee
= n mat C.J/mg
&S R =R D)
Nitrogenase acti-
vity (nmel C,H,/
mg protein/h’).

Strain Treatment

EH+35mM NHAc

v
Sp imaize + 35mMNH,Ac

0

E % +35 mMNH,Ac

- CWV-22 aize + 35mMNH,AC

331.68

| REEFE E|E R4 35mM NH,Ac o
! . Control |maize -+ 35mMNH,Ac

C REB Lowry Z AN Folin-phenol oAl
TSE o

2 ES
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Table 3 The effect of the presence or abscnce of ammopium ions on the
abserption and fixation of N by pure cultures
g o= | BEAUN mg EE | gNE (me)  [SrmstN ET%| BUcEEUN & (pe)
Strain Prot¢in of Total amount PN atom9% excess Amount of absorption
bacterial cells of nitrogen of pure culture and fixation of "N
Sp7 30.0 8.784 1.94 55
CWv-22 26.2 8.296 1.18 36
Sp7 32.5 68.530 0,05 1
cwvy-22 25.0 79.488 0.4% 135
e R
Control 0 0 0 0
BN R '
Control 0 70.000 a 0

fE: SR N, EEE% R 10,64,
LLERBFARAZITEENENE,

1. The percentage of N, earichment in gas reservoir was 10.64.

2. The figures listed in this table wers the mean values of triplicate specimens,

M4 AME NHI HExaus3E SPT s CWY-2 MgxS40E "N ¥a
Table 4 The effect of the presence or abseace of ammomium ions on the N fixation by
the combinants of maize plants with Sp7 and CWV-22 respectively

HESPia' N 18
ANE (mg) L Wi E N & (ug)
BTE (2) Total umount of R¥% Amount of absorption
HE Dryweight itron YN atom% cxcess d fixation of PN
pitrogen of samples an X n o
Strain
# . # : I ELT EENEN RSN
Root Stem, leaf Root Stem, leaff, Root [Stem, leaf] Root |[Stem, leaf leaf 4
Sp7 0.1809 0.3112 21.1592 | 38.4062 0,007 0.008 i5 30 45
CWwWy-22% 0,1276 0.1432 2.3041 | 60.6172 0,016 0.009 — 53 >53
Sp7 0.1391 0.3808 48,3321 | 57.6576 0.009 0.005 42 28 70
CWv-22 0.1731 0.3593 53.2236 | 42.2736 0.049 0.022 254 91 345
FEMMR 0,00935 | 0.2042 9.8691 | 11.0382 | 0.003 | 0.00z 6.2 4.6 10.8
Controk

* AR AETHRHREEARHA.
** PSRt VN, $E%S5E 3 MR

* The growth of roots has been retarded for unknown reason.
#% The percentage of “N, carichment in gas revervoir was 10.64.

B REROE RSN KT %56, &N
A — Bl A, H R EERN B
PEFIZE-ifr, 7F 30mM R 40mM NHJFF
E&RET,#H CWV-22 B/ NERTE
KB BRBLA RELEE R Sp7 BRI BR G k4
Bl A EE "N B K58 L
NH! E#r, SN EED 1-2 &, B8
 CWV-22 B EXR, BT ERKRER

WEH, TEMETTR. MEBTERHAY
INETEMSEE, X NH! R, &7
CWV-22 BEHERIEL 8 R Sp7 BR ¥R AU % B
AN, FOAREFAA AL, TEEHBR
X, HEEBHHLARE 45 &, 430
mM NH! 7£7EfR), ## CWV-22 EKS
R Sp7 BREKR TR & & £ 5
bR, HERRK Ay ERR, CWY-22
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®5 FWWME NHI WNE@#%SHME Sp7 B CWV-2 BRa#0E "N ¥
Table 5 The cHect of the presence or absence of ammonium ions on the "N fixation
by the combinant: of wheat plants with Sp7 and CWWV-22 respectively
B st N _ ,
BFE () BNR (mg) ey B E N B ()
Dry Weight Total amount of 13 ° Amount of absorption
BEs nitroge N atom% excess and fixation of "N
gea of samples n
Strain
mo| zoo | om . a |z | B Lo [fREN
Rouot Stem, leat Root  (Stem, leaf Root [Stem, leaf] Root | Stem, leaf] leaf ?
Sp7 0.,0390 0.1330 25,8462 28.5188 0.046 0.030 116 138 254
CWy-22 0.0484 0,1071 19.8350 | 32.6080 0.197 0.037 380 111 491
Sp7 0.0680 0.1388 51.9941 39.0058 0.01 0.006 51 36 87
Cwvy-22 0.1056 0.2068 36,9318 | 87.3114 1.29 0.026 464 221 685
FEMMME 5 0613 | 0.0993 | 12.6656 | s.7028 | 0.004 | 0.003 4,93 2.55 7.48
Control
sk VN, FE%E5E 3 ER
The percentage of "N, enrichment 1o gas reservoir was 10.64,
EERIL Sp7 BERRK 8 fo L NS EE

i 5itibd

1. CWV-22 B—¥im &, WwEHE
¥R, T BT O3 R ik R BB AR BRI AT, H B
BRAFZERMH,

LRARAENEE SOmMNHY B (K
e R A R EH, £ 200mMNHY 744
T, CWV-22 Btk b A [ & 86 & #™),
CWV-22 B iE S Ppay [ RS R E B 7
FAARSE NHY I, 0 Sp7 sk eiiE Fmay
E &= E AN NHY f7F A fERET 151
BART F BB &= B, 5 8 T RE o

2R AR, B SpTHE K
CWV-22 H#HATE "N BT % HETR
FEFp A B, R R AR UL NHA &
T, REHKVHRW THEEENE. £
KRB HTEL NHAc, #HH CWV-225
WA REE AL, Tk tie.
MNERE, EE NHAC FEF, CWV-22
HR AR E Y Sp7 BRI — 15, £
H NHAc FHET,002% 8 fF, XRAR
B Sp7 HFEET NHAc & F, E—
LERAER, B FHa s, M Cwv-22

3. Sp7 Witk R4, ERAKTHA
—EME "N 80, W aEsaE R A,
H ez B ARRIZE R AL

FEH3S 3R, Sp7 HERAE & 50mM
NH gy 37 5 R gE [ 2, (B 97 -Sp7 W
PREE &R TE 30—40mMNH] 35 h 8%
HEERR, XWEERGED RS
e NHY, FERRTHRREE T NESRY
KE, SR THMHET NH AMWHEE
H, A& EREH. WRE, AR
ENERAFAEBS SR NIT ZRRT
1—2mM (TSR, MRAREE
WA NHY & R0H 29.1mM =M
NHY e hayf SR RTE B R AR
WOEEE > 1 RRIBRY IR NGRS, fIXE
REAGHAERREFNGH (BIEEHA
FEAFERE), A Sp7 AEBEERE
BB ik, BERETT I "N 1E Ao

4 BRERBEREEN PN &, EHE
YRFIR, H H BB EMAE,
rreh,

EEHIEFRERT, "N, WRRE R
(G 4.5)%H: ERIE NITHRHAT, K

© PERFRMEDTHRTATIHSHEL http://journals. im ac

cn



282 B OE B ¥ # 27 B

-%{&—CWV—ZZ %ﬁmﬁgﬁ_sp'] %ﬁg{- 121 Stephen, W. & W. 1. Brll: Plamt Physiol.,
70: 1564—1569, 1982,

BlEM °N &, HBEYNRARKERE,. (3 sesmconissnmmg: nenze.

HH s eIz - Hd, Stephen™ ] 19(2): 160—163, [1979} sl o 193
4 Lowry, O. G. et al.: J. Biol Chem., H

4 ON RERE IR R R AR R 0 B R 265975, 1951,

RIAERAER, HE N REWEEME () RS EE6E L 5o T,

H@fﬁ%ﬂo ﬂﬁ]ﬁg%%i@ﬁ)ﬁ,'sf\r K@%HE [6] I.%;’-]%. lﬁ?ﬁ%) %6%5 %535_541 ﬁ’

BRI, T B BRI RSB R 1965, ‘ _
[71 Burmis, R, 11, Methodology, in “The Biology

E‘HEPO of Nitrogen fixation”, Quispel, A. ed. Naorth-

Holland Pub. Co., 9—13, 1974,

£ X% X M
[1]) PEEHE:; szl 26(1): 47-52,1986,

SEMFH RIS HEESL  http://journals. im. ac. on



3 3 Fzip% HEGH cwv-22 2EH ST, MERSENERIER 283

NITROGEN FIXATION BY THE COMBINANT OF MUTANT
STRAIN OF AZOSPIRILLUM BRASILENSE (CWYV-22)
WITH MAIZE AND WHEAT

Luo Xiaoyang

Jiang Yaping

Cai Jinzhi  Yang Baoyu

{Wukan Irsiiiare of Virolegy, dcademia Sinica, Wuhanm)

Yan Jiaqi

(Wshen Universizy, Wuhany

Chen Huakui
{ Huazhong Agriculiural University, Wukan)

By using the acetylene reduction method
and isotope *N tracing rtechnique, it was
shown that CWV-22 (a mutant strain of Azos-
pirifllum brasilense S5p7) can fix nitrogen in
the presence of high concentration of am-
menium ions and is capable to excret NH7F.
In the nitrogen fixed by CWV-22 in the pre-
sence of 50 mM NH; was 135 ug, whereas
that absorbed by the control (i.e. without in-
oculation) and by Azospirilium Sp7 was zero
and I g, respectively. The results showed
that within the allowed error of sletermination,
Sp7 cannot fix nitrogen in the presence of
high concentration of ammonium icns.

In the experiments of “N-labelled plants
in culture appararus, it was shown that (1)
-during the cultivation of maize and wheat,
whether in the presence of ammonium acetate
or not, the amount of ®*N fixed by plants afier
5p7 and CWV-22 have been inoculated was
4.5—9.0 times than that of the uninoculated
plants -(the N atom% excess of uninoculated
plants was 0.002-—0.004, which were within
the limits of error in determination); (2)

the capability of nitrogen fixation of CWV-
22 was not repressed by the presence of am-
monium acetate, while the capability of Sp7
was markedly inhibited by it, but could still
fix some nitrogen, in the presence of low
concentration of NH and the fixed ®N was
transferred to the root, stem and leaf of plants.
The result of experiment showed that in the
presence of ammonium acetate, the ammonium
ion content in sand culture around rhizos-
phere inoculated with S8p7 decreased 10 1—2
mM (the content of NH;* in sand culture far
from rhizasphere was 29.1 mM), and this
amount of NH} was lower than thar to in-
hibit 8p7. This might be the reason why Sp7
still has the capability of nitrogen fization in
the hermetic plant culture apparatuses.

Key words

Azaspirillum  brasilense; Maize; Wheat
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