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ENHANCING EFFECT OF MANNITOL ON NITROGEN-FIXING
ACTIVITY OF BLUE-GREEN ALGAE ANABAENA 7120
UNDER NaCl STRESS

Chen Yin Fang Dawei
(Shanghai Institute of Plant Physiology, Academia Sinica, Shanghai 200032)

Abstract The NaCl-induced inhibition of nitrogen-fixing activity of blue-green algae
Anabaena 7120 was removed to a certain degree by the- introduction of appropriate
mannitol into the test system. When the preincubation of algae cells was done in dark be-
fore experiment for 24 hours or in the presence of photosynthetic inhibitors, such as DNP
or CCCP, the enhancing effect of mannitol on the nitrogen-fixing activity of Anabaena 7120
supressed by NaCl weakened or disappeared. In the addition of O, together with H, the
enhancing effect of mannitol on nitrogen-fixing activity of Anabaena 7120 was reinforced
under NaCl stress. A marked inaction in nitrogen-fixing activity of Anabgena 7120 occurred
under NaCl stress when O, was introduced into the test system alone. When algae cells
inactivited by NaCl were incubated in the aerobic condition the accelerated action of
mannitol upon the nitrogen-fixing activity was higher than that in anaerobic condition. The
mannitol-supported nitrogen-fixing activity of Anabaena 7120 under NaCl stress was acceler-
ated in the addition of N, together with CO, or addition of CO, alone, while it was de-
pressed by adding N, alone.

Key words Anabaena; Mannitol; Nitrogen fixation; NaCl stress

1995—-08—14 i; 1996-05—08 4’




66 ’ TR ER Hak

BRESEMPTRER, AMIsHEEhaEymng, s ERERTIBWEYHER
FHERBREXEMBEEE RN, URE®HLHERN (0 SOD, CAT, POX, GR, VIF,
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1 Hﬂ%ﬁ&

RSO B R RS B 5 Anabaena. 7120 4R 5 DL E B B A0 K 0> (3000 xg,
} 10min)/5, BUERBER, FESHEBTRIRFEL, —4AMA 1x10%mol/L & HEEE,
—SR M BN, AEE 3K, WRBNREY 2830 T AKEMEY 40001 m&a&&m*
3% 28h 5, BUKEHNE) 8— 10ml 3EE 7.5 % 10"‘mol/L NaCl agaaagammmsma i
BERFR, HHDEMA—LY KR AFLE (BLAANE T 3 23 45 R HE4y), LA A I NaCl
B, EMEEE 3K, EEREE, HAUEE 1K G EEA Ar f CH,, P 30 T %k
WP BERGRE, REPIEEUSHBRNEBRREE. Hediirgiey kP e,

2 LREFR

2.1 HEEX NaCl Bt 3575 B R0 2 #% 2R

BORAE X0 B R R 0 H B R MR IS E Ab 1 NaCl Bl BB hER. R 14RER,
NaCl 8 F OB S E S % T, Fms RS H BB, BRR32 NaCl @ im 3 e R E ) H
B|Az(1 X 10%mol/L) b 78, HEAEWH MRS, HERFLAEYEAFEY B LN . o
%2 NaCl B AERAK A NaCl 2B KB 5% B K3 BT 8, TR, &
1x10%mol/L, 1% 10%mol/L 1 1 X 10*mol/L H BEFR T, 3 NaCl b8 5 3 694 xH B BT
FESHFI% 108.0%, 138.4% A1 147.4%, Tk NaCl Hrie 9 B9 M4 5% 102.3%, 124.8% A
128.4%, H BB NaCl HHaLhE i BIFSUR RS NaCl A K. HRBEEM LT R NaCl
e B AR, XTRST M R T B, &ﬁblﬂ%i%lﬁﬁﬁﬁmﬁu&ﬁﬁ@ﬂﬁ$#ﬁ
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Table 1 Effect of mannitol on nitrogenfixing activity of Anabaena under NaCl stress -
HEm NaCl BE&IE# Nitrogenfixing activity ip a8 NaCl EIfiE#E  Nitrogendixing activity
Mannitol (7.5x10?) nmol C,H, h'ml" % Mannitol (7.5x10%) nmol C;H, h'ml" A :
(molL) mol/L  ,ip5f suspension =~ —NaCl +NaCl ~ (moll)  mollL ' 4iga] suspension ~ —NaCl +NaCl
0 - 281.5 100.0 1x10°% - 3513 124.8
0 + 183.5 ) 100.0 1x10° 2539 ’138.4
1x10? - 288.1 102.3 1x10* 361.4 128.4 ‘
1x10% + 198.2 1080  1x10*: 270.5 1474
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2.2 GEEEHEMSMR NaCl e REZPaER

H MR NaCl e I3 B Z a8 R A /D2 BRI E RN K FMERNKRERNA. UT
Ry SCIE R ,

1. RTFHBRENRIFEREE, BPstmAipf R DNP & CCCP /&, X& AR RHEST
M ATP R ZHEN, HERNMARMRNELR(E23). BR8P ~ENERENHERE
%mNacw} Eﬂﬂ@?&ﬁuﬁi? '
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Table 2 Effect of mannitol on nitrogenfixing activity of Anabaena
dnven by NaCl stress in light or dark

H##® Mannitol NaCl *ﬁﬁﬁﬁﬁﬂi (%) H#%® Mannitol  NaCl HAEEEE (%)

(1x10*mol/L)  (7.5x10? Relative nitrogen- (1x10*mol/Ly (7.5%10? Relative nitrogen-
mol/L)  fixing activity v mol/L) fixing activity
)% Light B Dark ’
- - 100.0 . . ) - - 84 .
- + 64.3 ‘ o - + 4.1
+ - 1186 ' T+ - 8.6
e * . 94.5 o T - R 44

%3 %ﬁﬂﬂﬂﬁ&ﬂﬁ‘!ﬁ!lﬁﬂﬂiﬂkﬂﬁ!iﬁﬁk@ﬁlﬁ
Table 3 Effect of mannitol on nitrogen-fixing activity of Anabaena driven by
NaCl stress in presence of photosynthetic inhibitors

HEM  NaCl  W@W  MSEEIEE (%) A NaCl 90BN BEREE (%)

Mannitol ~ (7.5%10? - Inhibitor Relative nitrogen- -~ Mannitol  (7.5% 10? Inhibitor Relative nitrogen-
(ax10* mol/L)  (1x10* fixing activity (1 x10* molL) . (1x10* fixing activity
mol/L) mol/L) mol/L) mol/L)
- - - 100.0 + - - 121.4
+ - l 62.8 + + - 99.4
- - DNP : 46.5 + - DNP 49.8
- + DNP 30.4 + + DNP T 327
- - .CCCP 37.0 _ + - CCCP - 396
- + CCCP 19.2 + + CCCP. 223
2. EatRALE RERR A ARR, AN A A R E, SR IR H R

f NaCl 38 1535 B R A RIEHBL (R 4).
4 EREMAR HREE AL ARG ERELE LW

Table 4 Effect of mannitol on nitrogen-fixing activity of Anabaena driven
by NaCl stress in addition of H, together with O,

HEM  NaC 0, H, MHXBRELE%) HEBE  NaCl 0, H, Hx}EREE (%)
Mannitol (7.5><10'2 (20%) (20%) Relative nitrogen- Mannitol (7.5%10% (20%) (20%) Relative nitrogen-

(1x%10* mol/L) fixing activity (1x10* mol/L) fixing activity
mol/L) ) . mol/L)

- - - - 100.0 + - - - 116.2

- + - 61.6 + + - - 94.5 .-

- - S+ = 62.7 + - + - 678

- + + - 364 + + + - 41.5

- - + + 108.4 + - + + 129.5

- + + + 83.8 + + + + 104.9
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3. EREANTHEABRMARENBERTERER NaCl o K E RS —FHERkX
. REArEN,F)FET, HBRMOAEBEARMEBUEFHE GRS, 6). RUmRARSE™
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Table 5 Effect of mannitol on nitrogen-fixing activity of Anabaena driven
by NaCl stress under aeobic (air) or anaerobic (Ar) conditions

9% Mannitol NaCl 7 E RS (%) ##™ Mannitol NaCl” Hx B (%)
(1x10"mol/L)  (7.5x10%.  Relative nitrogen- (1x10*mol/L)  (7.5x10%: - Relative nitrogen-

mol/L) fixing activity' - ) mol/L) fixing activity
ZHH In air £ In Ar - )
- - 100.0 - - 68.6
- + 58.4 - + 35.7
+ - - 117.2 + - 712
+ + 97.3 + + 37.9

23 HEMSM NaCl Mﬁkﬂ!'—%‘ﬁ?l&ﬁﬁ&‘]*ﬁ

T NaCl 8T, KWAT 24h A FRIEAR RS, WM NaCl Hbﬂ?ﬂgﬂﬁﬁﬁﬂﬁ
ETH, MBAEA CO, HERFEENRMGEBRR, FALSTFANBRNNHAR —EBEN
ZA, B EExkimA CO, LB TN MM, TXIMA CO, B MAH — & (22 B J ) R
SPAER (% 6). SMRREHNTT L3R K 00 204 P B BLHL NaCl it 07y, {ELIEG B3 %
5¥A CO, AR, A H BBzt ARSI NaCl i@ T 153 B 04 B 3F R 2 T H B AR B RL
(F6). XER, HIER NaCl i B XA 138 RL R B BRIR IS5 i 7 19

%6 NziﬂCmm%uﬁﬁﬁﬁéﬁ‘b‘lﬂi‘i!!kﬂﬁiﬂkﬁlﬁ'&ﬁ‘lﬁﬁ ‘
Table 6 Effect of mannitol on nitrogen{ixing activity of Anabaena driven by
NaCl stress in addition of N, together with CO, or in presence of sucrose

HEM NaCl  CO, N, I MHYERE®H%) HEM NaCl CO, N, FM HAERER%)
Mannitol (7.5%102 (5%) (40%) Sucrose Relative nitrogen- Mannitol (7.5 x 102 (5%) (40%) Sucrose Relative nitrogen-

(1x10* mol/L) (0.5%) fixing activity (1x10* mol/L) (0.5%) fixing activity
mol/L) mol/L)
- - - - 100.0 + - - - - 128.8

- + - - - 53.5 + + - - - -94.0
- - -+ - 58.0 + - -+ - 65.7
- + -+ - 49.5 + + -+ - 54.3
- - + - - 356.1 + - + - - 395.3
- + + - - 304.1 + + + - - 339.7
- - + o+ - 344.2 + - + o+ - 379.3
- + + o+ - 2519 + + + + - 320.1
- - - - + 150.4 + - - - + 151.7
- + - - + 127.4 + + - - + 1289 .
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RKEs, NRPAREZm TR RORALE. FXERIFRBIRATEN, |
TEEE] NaCl i@ T B o 16 b S BRI B Sh U SR BT LU SR IESKE L, 45514387 NaCl
BT RER, AMEEREARERTHA: (1) NaCl 3 EEERRA M8 EHERARRAE
—ERXRR; Q) MR ANBRIEBRENHRLNIESIAKTE, BEBHHFE NaCl HE T
BABAN—FHNELRRK. BRSEIARABFREIGTENHR, TRRE/TEN.

AR BER S E A BN HR H 5 B AR 8 ABY Lk B NaCl xt 35 9 18 O fi 36 09 4 3
B, AXGERER, !lﬂﬁj'{:“ﬂ?m u&%tﬁﬂﬁﬁﬂgﬁﬂiﬁtﬁ, SRAB R AR AN L L (LB
E%, HEMx NaCl Bia K0 SMB N BNE, B2 NEMKRB/ARNE, XERT
HFEFIEEN, R SR R R X WESEZE NaCl it FE A A MR, Wi,
%Aiﬂﬂiiﬁﬂ?{ﬁﬁﬂimﬁﬁﬁﬁﬂ ENaClML?E%#EZEW%Eﬁﬁﬁ‘ﬁMﬁH p
. NEE.
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