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Table 1 The effect of CaCl, on nitrogen —fixing activity of Anabaena under NaCl stress

NaCl CaCl, B & Nitrogen —fixing activity
{(mol/) (mol /L) nmol C;H, b™'mi™" algal suspension (%)
5x107° 0 185.3 100.0
5% 1072 0 156.2 84.3
1 x107° , 166.4 89.8
2.5x10° . 175.4 94.7
5 %1074 1619 87.4
1.5 x1073 © 1525 82.2
2.5 %1073 136.2 73.5
1% 107! -0 100.2 54.1
1 x1073 117 603
2.5 x107° , 131.1 70.8
5 %107 92.7 50.0
1.5 x10™3 77.7 419
2.5 x107? 73.3 39.6
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Table 2 The effect of .CaC12 on nitrogen~—fixing activity of Anabaena under NaCl
stress in presence of photosyn‘hetic inhibitors

NaCl Ca(l, MWHA Inhibitor BAEREYE (%)
(mol /L) (2.5% 10" °mol /) (1x 10™*mol /L) Relative nitrogen —fixing activity
5% 107? - - 100.0
7.5% 107 - - 55.7
7.5% 1072 + - 65.7
7.5% 1072 + DNP ' 19.4
7.5% 1072 + CCCp . 24.1

+ MA, added; — FRiMA, no addition. THERGHIER, The same in following tables.
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Table 3 The effect of CaCl, on nitrogen—fixing activity of Anabaena under NaCl
stress in the light or the dark

NaCl CaCl, MABEABRE (%)
(mol /L) (2.5% 10"*mol /L) Relative nitrogen —fixing activity
Light
5% 107° - 100.0
7.5% 1072 - 588
7.5% 1072 + 82.0
Dark
7.5% 1072 - 5.5
7.5%x 1072 + 5.8

2. Wk Anabaena 7120 REEMEREY, #HERKAR P LN BREBRME NaCllh

AERE R BEER. REArH) T, MSRHERBER 4.
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~ Table 4 The effect of CaCl, on nitrogen —fixing activity of Anabaena under NaCl
stress and anaerobic condition

HEREE (%)

NaCl CaCl, Relative nitrogen —fixing activity
(mol /L) (2.5% 107% mol /L) ZEp In air #5F In Ar
. 5%x107? - 100.0
7.5%10°2 - 57.6 27.0
7.5% 1072 + 739 269
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Table 5 The effect of CaCl, on nitrogen—fixing activity of Anabaena in addition
of H,together with O, under NaCl stress

NaCl CaCl, H, 0, HMEREE (%)
(mol /L) (2.5x 1073 mol/L) (20%) (20%) Relative nitrogen —fixing activity
5% 1073 - - - 100.0
7.5% 1072 - - - 53.9
75% 1072 - - + 17.4
75%1072 + - + 17.6
7.5% 1072 - + 7338
7.5% 1072 + + + 86.1
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Table 6 The effect of CaCl, on nitrogen —fixing activity of Anabaena preincubated
in addition of CO, with N, under NaCl stress

NaCl CaCl, CO, N, HAEEEE (%)

(mol /L) (2.5%x 107° mol /L) (5%) (40%)  Relative nitrogen—fixing activity
5x107° - - - ' 100.0

7.5x1072 e - - 58.7

7.5%1072 + - - 62.2

7.5%107? - - + 28.2

7.5x1072 + - + 21.3

7.5%1072 - + + 123.1

7.5x1072 + + + 130.3

£7 FASHRLHAMHETRE-FARRBINENEEAEME

Table 7 The effect of CaCl, on nitrogen—fixing activity of Anabaena
preincubated in CO,; under NaCl stress

HMEEREE (%)

NaCl CaCl, Relative nitrogen —fixing activity
(mol /L) (2.5%107° mol /L) CO, HifRiR (5%) A1 CO, BiiRE
Preincubated in CO, Preincubated in air
5% 1073 - 100.0
7.5x 1072 - 2073 517
7.5% 1072 + 310.3 64.3

2. RS RS NaCl o 35 3 B U S AR 3R, 76 NaCl B8 T, [ B 5 fm 45 38A0 SN
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Table 8 The effect of CaCl, on nitrogen—fixing activity of Anabaena in presence
of exogenous sucrose under NaCl stress

NaCl CaCl, ® W HEAESE (%)
(mol/L) (2.5%107% mol /L) Sucrose (0.5%) Relative nitrogen—fixing activity

5x107? - - 100.0
 7.5%107? - - 574
7.5% 107 + - ' 615
7.5% 1072 - + 100.6
7.5% 1072 + + 127.0
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THE MITIGATIVE EFFECT OF CALCIUM ON NITROGEN
' FIXATION OF BLUE —GREEN ALGAE ANABAENA 7120
UNDER SODIUM CHLORIDE STRESS AND ITS
RELATION TO PHYSIOLOGICAL CONDITIONS

Chen Yin Fang Dawei
s (Shanghai Institute o f Plant Physiology, Academia Sinica, Shang})ai 200032)

_ $ Abstract

The paper deals with the mitigative effect of calcium on NaCl stress upon nitrogen
fixation of Anabaena 7120 under different physiological conditions. The following

" observations have been made:
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1. The nitrogen — fixing activity of Anabaena under NaCl stress was mitigated with the
increase of calcium chloride in culture solution. Over 5x 10 “mol/L CaCl,, there was a
marked weakness in mitigative effect of calcium on nitrogen—fixing activity of Anabaena
under NaCl] stress.

2. Under dark condition or in the presence of photosynthetic inhibitors, such as DNP
and CCCP, the mitigative effect of calcium on NaCl stress upon nitrogen fixation by
Anabaena was diminished, but enhancing effect occurred when exogenous Sucrose was
added to the culture solution.

3. The mitigative effect of calcium on NaCl stress upon nitrogen fixation by Anabaena
under anaerobic condition (in Ar or N,) was lesser than that under aerobic condition.

4. The addition of H, together with O, could accelerated nitrogen—fixing activity of
Anabaena under NaCl stress, while further depress was observed by adding oxygen alone.

5. The mitigative effect of calcium on NaCl stress upon nitrogen fixation by A4nabaena
was slightly enhanced to a certain degree by the preincubation of 5% CO, or of 5% CO, with
40% N, respectively, but was abated by the addition of N, alone. .

The mitigative effect of calcium on Naq1 stress upon nitrogen fixation by Anabaena
and its regulatory mechanism were discussed.

Key words: Anabaena; Mitigative effect of calcium; Nitrogen fixation; NaCl stress;

Physiological condition




