P TE S YR 1993 1(1):47 ~ 52
i‘ Journal of Tropical and Subtropical Botany

AT SR AL S 3 T ISR AR5 B R
OB FAH

_ (*Eﬁ#ﬁl#ﬁ%ﬁaﬂﬁf%ﬁ. ¥ 200032)

mmuammmmmmamm%smﬁmmxﬁxw,awwmﬁ. BEZR !
(RS AL TR0 0 S G e R4, N, W Ar pEEFRRAMEE) RATEARZHEN, ~\

ﬁ*ﬂﬂﬁdm%ﬂ‘hﬁ:iﬂﬁﬂﬁ‘lﬁkﬁ’!ﬁﬁﬁ[ﬂﬁ%ﬂﬁﬂﬂﬁ%EB’E/J\.
R RN K0, WAHABE; B KK

; Z‘I’ﬁ]iﬁﬁlﬁiﬁﬁﬁlﬁﬁ(ﬁ‘]%%&ﬁ?%#ﬁﬂiﬂﬁﬁmﬁﬂtifﬁ%ﬁ, B A M F Z 4.

Bhagwat % {3l , % #ili. ﬁ%ﬂ?ﬁﬁﬂ%ﬁ%ﬁﬂiﬁﬁi#ﬁ%%%ﬁMEE B & — 3t R A
BB 2. RIMLYEMEE, #ili, NaCl ﬂ&ﬁ%ﬁT%Eﬁ@ﬁ&ﬁ%%ﬁﬁﬂﬁ$, %
¥R, BRRAA R E G 0 P B R 4, HA AR ER EREET, YR B,
£ Fodt i B 3 % WE SR R B AR E%%ﬂ%ﬁﬁ@ﬁkt%—ﬁtﬁ’ﬁ#ﬁﬁmﬂﬁ%. hTEY
E— BRI R b, A CRHER Y WﬁT%ﬁ%%ﬂhiﬂ%Eﬁ@ﬁt&ﬁéﬂ%iﬁ”’ﬁT—&ﬁi
W, EWT . -

R NS

W9 Anabaena 7120 &ﬁﬁiﬁ%ﬁ‘”%%%ul&%.W%%%wz’émﬁiﬁuﬁﬁwaﬁ,ﬁ
WA RTEE: — L 0—4 C KT B 4L 4—5hy B —AMENT FETFEIE. Z
Ié,ﬁzﬂﬁ?&%Bﬁ%dﬁﬁt@lﬁﬁmﬁlmﬁikaﬁ%%mmml?%)ﬂi-#, BELRTRELEER
A — s R AT AR ZREIEE 91 HFTEA Ar MCH, G, B30T K we T
160001xa’t@&éﬁ%ﬂﬁT?’ﬁ%ﬁﬁ,mﬁqﬂmE.uﬁ*a%ﬁ&ﬂﬂﬁ@ﬁtﬁﬁ. HE im g
35 P AE . '

ERER

—.1&:‘53«1&&%@@?%&@%&&&%%
Bl 1993—08—10; 6 A#: 193-09-28

e

W E ' ]

ﬁ:ﬂﬂ:ﬂ&ﬂﬂsﬁﬁﬁﬁﬁlﬁﬂ%iﬂl‘rlﬂlﬂt—-ﬁﬁuﬁl. EfRBmAERAEN, AREARED i MR I
(0 CO, M N, &), iﬁ%fﬁfﬂﬂiﬁ‘ﬁfﬁﬂﬁl%#ﬁﬂ?ﬁ%iﬂﬂﬁ.ulth‘Z CO,. M RE 1\ ‘




48 BEEREHEER ‘ T IL S

M—

1B UL T 5 5 B A e 0 B A 3 %1 B7, 2REFAENERBRE
YT RE, B FeWH NaClLyREE BB, THEBER. X 5 H S IRIE ) 55 IS B A R R
@ﬁﬂﬂiﬂﬁﬁﬁm%%%—ﬁ%,ﬁﬁﬁ%[ﬁlﬁﬁiﬁﬁiﬂﬁlﬂﬁ*ﬁﬁ]&@%ﬁmﬁn

®1 ESNEAABATERRREENEW

Table 1 The effect of low temperature on nitrogen — fixing activity of Anabaena under NaCl stress

Concentration Nitrogen —fixing activity (amol CH, - mi algal suspension h™")
of Ned No preincubation at Preincubated at low

(mol/L) low temperature temperature

5x107° 190.3 (100) _ 1069 (100)

5x107 131.3 (69.0) 63.0 (58.9)

1x107! 49.1 (25.8) 17.2 (16.1)
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Table 2 The effect of light and dark on nitrogen—fixing activity of Arabaena treated by low temperature under NaCl stress .

Concentration of NaCl ' Nitrogen—fixiﬁg activity (% of control)

(mol/L) No preincubation at low temperature Preincubated at low temperature
Light 5x107° 100 100

7.5%107 53.5 42.1
Dark 5x107° 10.2 6.4

7.5%107% 4.6 2.6
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Table 3 The effect of photosyntletic inhibitors on nitrogen— fixing activity
of Anabaena treated by low temperature under NaCl stress

Concentration of Nad Inhibitors Nitrogen —fixing activity (% of oontrol)

(mol/L) (1%10* mol/L) No preincubation at low temperature Preincubated at low temperature
5%107 No added 100 100
DNP 62.1 50.1
COCP . 73.2 61.4
5% 107 No added 433 36.2
DNP 13.4 6.1

CCCP 16.2 89
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Table 4 The effect of addition of O, togenther with H, on nitrogen—fixing activity of
Anabaena treated by low temperature under NaCl stress

Concentration of NaCl Added(+) or no Added(+) or no Nitrogen —fixiing activity (% of control)
(mol/D added(—) H,(20%) added(—) O,(20%) No preincubation at  Preincubated at ;
low temperature low temperature ‘ |
5x10° - - 100 100 - ‘ |
-~ + 54.2 385 ‘ |
+ + 1207 98.7 I 3
7.5%x107 - - 68.1 433 ;
- + 24.7 16.2 |
+ + 55.5 41.6
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Table S The effect of low temperature on nitrogen— fixing activity

of Anabaena under NaCl stress and anaerobic condition

Nitrogen —fixing activity (% of control)
Concentration of NaCl

No preincubation at Preincubated at low
(mol/L)

low temperature temperature
In air
5x1073 100 \ 100
7.5%x107? 58.9 4.4
In Ar
5x107* 71.1 63.3
7.5%1072 325 28.4
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Table 6 The effect of CO, on nitrogen — fixing adtivity of Anabaena
treated by low temperature under NaCl stress

Coneentration  Added(+) or  Nitrogen—fixing activity (% of control)

of NaCl no added(—) No preincubation Preincubated at
(mol/L) 00, (5%) at low temperature  low temperature
5x107 - . 100 ©100

+ 273.6 205.3
7.5%107? - 61.2 46.1

+ 1770 132.0
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Table 7 The effect of addition of 00, together with N, on nitrogen — fixing activity of
Anabaena treated by low temperature under NaCl stress

Concentration Added(+) or Added(+) or Nitrogen — fixing activity (% of control)

of NaCl " po added(—)  no added(—)  No preincubation Preincubated at
(mol/L) 00, (5%) N, (20%) at low temperature low temperature
§%107° - - 100 100
~ + 412 34.5
+ + 365.8 301.2
7.5%1072 - _ 4138 31.2
' - + 124 9.4
+ + 213 . 180.5
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Table 8 The effect of external sucrose on nitrogen — fixing activity of
Anabaera treated by low temperature under NaCl stress

Concentration Added(+) or Nitrogen— fixing activity (% of control)

of NaCl no added(—) No preincubation Preincubated at
(mol/L) sucrose (0.1%) at low temperature low temperature
5%x107° - 100 100

+ 146.2 124.0
7.5%x1072 - 60.8 4.0

. 107.8 932
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EFFECT OF LOW TEMPERATURE ON NITROGEN-
FIXING ACTIVITY OF BLUE—GREEN ALAGE ANABAENA
7120 UNDER SODIUM CHLORIDE STRESS

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

Abstract

The nitrogen—fixing activity of bluc—green algac Anabacna 7120 trcated by low
temperature was markedly declined with increase of NaCl concentration in medium under NaCl
stress. When the: Preincubation of algal cclls was done in dark before experiment for 24 hours
of in presence of photosynthetic inhibitors, such as DNP and CCCP, a synergetic great inhibition -
of nitrogen —fixing activity of 4nabaena treated by low temperature under NaCl stress was ob-
served. Nitrogen —fixing activity of Anabaena influenced by NaCl and low tempcrature were ac- |
cclerated in the addition of external sucrose and O,together with H,, while it was depressed by
the O, alone. Under an atmosphere containing 5% CO, or addition of 5% CO,together with
20% N, the nitrogen - fixing activity of Anabaena treated by low temperaturc under NaCl stress
was cnhanced. But a marked inaction in nitrogen —fixing activity of Anabaena treated by 16w
temperature under NaCl stress was occurred when N, or Ar were respectively introduced into

the test system alonc.
The physiological mechenism and its regulation of nitrogen fixation by Anabaena treated

by low temperaturc under NaCl stress were discussed.
Key words: Anabaena; Low tcmpcrature; NaCl stress; Nitrogen fixation; Physiological cor

dition






