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/' PHYSIOLOGICAL BASIS OF MITIGATIVE EFFECT OF
KNO, ON NaCl STRESS IN NITROGEN FIXATION
OF BLUE —GREEN ALGAE ANABAENA 7120

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 intrdduqtion of appropriate KNO,
into the culture medium. When the preincubation of algae cells was done in dark before ex-
periment for 24 hours or in the presence of photosynthetic inhibitors, such as DNP or
CCCP, the benefical effect of KNO, on the nitrogen-fixing activity of Anabaena treated with
NaCl stress weakened or disappeared. In the addition of 0, together with H, the mitigative -
effect of KNO, on nitrogen-fixing activity of Anabaena was reinforced under NaCl stress.
But a marked inaction in nitrogen-fixing activity of Anabaena occurred under NaCl stress
when O, was introduced into the test system alone. When algae cells treated with NaCl
stress were incubated in the aerobic condition (in air) the benefical action of KNO; was
higher than that in anaerobic condition (in Ar). The KNO,-supported nitrogen-fixing activi-
ty of Anabaena was more evident under NaCl stress in the prensence of the exbgenous
sucrose or CO,. The migatative effect of KNO; on nitrogen-fixing activity of Anabaena was
accelerated under NaCl stress in the addition of N, together with CO,, while it was
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depressed by adding N, alone.
Key words Anabaena; NaCl stress; Nitrogen fixation; KNO;; Mitigative effect
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| ERHENER Anbaena 7120, HHXHED HRAUAK, B0 KK 5X 10" mol/L
pH72 MM Brb IR B TE%. WLBRE—LHEHEBIEH 7.5 %10 mol/L NaCl # Allen- Arnon
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KNO, x}#8 Anabaena B ﬂi&ﬂi}l_ﬁgﬁﬁ?ﬁ(ﬁﬁ-"ﬁﬁﬂﬁmﬁ RILERER, KKE
(0.1mol/L) KNO; T, IE¥ Anabaena BI& 3 NaCl i i BER/N, X4 KNO, REMRE, Bt
FhRfE NaCl BHa R @R H, %4359)0.5mol/L & R £ in B NaCl xt B 2 69 B 38, X R X
AR B NHCl 3332 NaCl 38 #9353 Anabaena B 84 — S B EBB 0% 2R — B89,

K1 WHRIPY NaCl BB TR Anabacna BXEHERIN M
Table 1 The effect of KNO, on nitrogen~fixing activity of Anabaena 7120 under NaCl stress
KNO, 31 8 Control Z:8 Treatment
gs.Sxm"molgi NaCl) (7.5 x10"*mol/L._NaCl)
(mol/L) nmol C;H, hml" "nmol C;H; h miT

_algal suspension % algal suspension %

174.4 100.0 69.1 100.0
194.5 111.5 100.4 1452
135.5 7.7 62.4 - 937
121.9 69.9 51.1 73.9

~eeo
ot




58 PR E Y ER ®3%

2.2 BRI

KNO; 3} 35 3 Anabaena Eﬁ(*’“ﬂbxﬁ‘l%ﬂﬁﬁﬁﬁﬁﬁﬂis{zﬁﬁ%ﬁﬁﬁ

MIEHE Anabaena BB FEREF— RN, ERMESMHRLESERZM, ERHAT R
HERAERRE#THIEFRT, KNO, ¥ Anabaena Eﬁﬂi%iﬁﬁ‘)%ﬂﬁffﬁ MIRHRGR2,
3).

7E NaCl 8 T #3117 6 (Hattori reactlon)Zﬁf'ﬂ‘J%ﬁﬁﬁ (Knallgas reaction) F| F #4F
B Anabaena 13 ﬂé‘]ﬁﬂ‘ﬁﬁﬁﬁf KNO, fﬁﬁ@ﬁ[ﬁﬂi} 3 ‘Pﬁf?‘&ﬁﬁﬁﬂ’ﬁﬁ? {5
%ﬁﬁ"ﬁ_ﬁ (& 4). ﬁl"]ﬁﬁm. NaCl 38 'F, KNO; B8 NaCl Wﬁﬂ’lf’ﬁ}ﬁ FE ‘Eﬁ’{:"‘“ﬁﬁﬁﬁ‘)ﬁﬁ'
BH%.

’ K2 EANMHMRELMBRIFT NaCl BHE T Anabaena BIEIEELN
Table 2 The effect of KNO; on nitrogen-fixing activity of Anabaena 7120 m the

prensence of photosynthetic inhibitors ur under NaCl stress
FNEREE Reltive

" NaQl’ ﬂiﬂﬂ Inhibitors
. (molb) . (1% 10" *mol/L)
3sx107 DNP
. . mcp
7.5x 1082 DNP
ccep
“Z" No added.

23N FFOBE D HMIPXS NaCl 338 TIEIK Anabaena BIREIEHOEM
Table 3 The effect of KNO,; on nitrogenixing activity of Anabaena under
NaCl stress in the light or dark

NaCl HAEREE .
(mol/L) Relative nitrogen-fixing activity (%)
~KNO, +KNO, (0.1mol/L)
i S5x%1073 100.0 111.3
% Tt ;.gxxg'z 450 65.1
B dark 3.5%1073 1.5 74

75%10°2 1.9 1.7

®4  WREMNAERHREYS NaCl il ISR Anabaena B RFHEMEM
Table 4 The effect of KNO; on nitrogen-ﬁxiné activity of Anabaena in the addition

of H, together with O, under NaCl stress -
A EXEYE Relative

nitrogen-fixing activity (%)

NaCl H; Oz
(mol/L)  (20%) (20%)

—KNO, +KNO,(0.1mol/L)
3.5%107° - - 100.0 112.6
- + 50.3 . 68.8
+ .+ 1184 138.2
75%10°* - - 46.1 66.3
- + 28.8 30.2
+ + 91.1 98.3

*+* added; "—" no added. The same in following tables.
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RS EMTHBRI NaCl B FIER Ancbaena BRFHHLM
Table 5 The effect of KNO; on nitrogen-fixing activity of Anabaena under
. NaCl stress and anaerobic condition

NGl FAXEREE Relative

gitrogen-ﬁxhg activity(%)
(mol/L) T-KNO, __ +KNO0.lmoJL)
=L L 3.5%10°} 100.0 1109
Inair = 7.5x107? 63.6 80.5
o h 3.5%x107? - 803 84.8
In Ar 7.5%10°2 413 482

R6 CO#N, mAWAN CO, BMEIPXS NaCl Ml TIEIK Anabaena M EEI LW
Table 6 The effect of KNO,; on nitrogen- fixing activity of Anabaena in the addition
of CO: together with Ni or addition of CO; alone under NaCl stress

HMMBREE Relative
NaCl c?, A "2. nitrogen-fixing activity(%)
(molL)  (5%) ~ (40%) ~KNO, — +KNOy(0.1mol/L)
3.5%x1073 - - 100.0 120.2
+ - 3473 520.8
- + 60.2 622
+ o+ 2589 3672
"7.5%1072 - - 3712 54.2
+ - 207.5 387.5
- + 8.4 9.2
+ + 1162 218.7

2.3 BRRSE ‘
_ B R B4 KNO, BRI dnabaena B MIHHABEA/MIEER. 44 CO, Y RRR

KNO; 3§ Bi 3k Anabaena EIZIhhIG M BB EL, FBHGR CO, M N, AR T4 REAME
HE Y RERM M, TR T FREELIRREFERS CH, RFESHETF, Mt KNO,
9% NaCl Bria BRI —E M RIFER (K 6). Mot ITRANERREENBRALEY
- AR KNO, BB KX Anabaena B FELMHAMIER. 3 7 %Y, 7 NaCl H}L'F. o R
REIER, KNO, ZREM Anabaena B L8 BRI — BI04 TR,

R7 SMNEERTFERN MR NaCl B8 FER Anabaena BmAEAEM
Table 7 The effect of KNO, on nitrogen-fixing activity of Anabaena in the presence

of exogenous sucrose under NaCl ‘stress

\ HEEIEYE Relative
(lr::]%) Eﬁ(ogl,f)m se nitrogen-fixing activity(%)
. —KNO; +KNO4(0.1mol/L)
3.5%x10°} .- ~ 100.0 10.5
+ 133.1 165.1
7.5%x1072 - 412 540
+ 76.5 88.9
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B, BTERRBENEEDIENILERILET 25, DI RBHRYSE 0 RENRE.
41778 7 300 A% 30 3 A E R BE CaClLf. NHLCI™ #1 KNO, A7 4 55 5 2B #% NaCl 3 35 %
Anabaena EEBHENERERTHA: (1) HEHASTIENR Anabaena BRI B FHF AR LAY,
 WMEAEAGREHNXET AN - ERENER: 2) TR NaClERKBSE KD
BEMERNEEE AT ESFEYEIHBRALE, BRAREINRBHEENEEMNREE
REE, FHERHBHERLN. o

E‘E‘I)kmxﬁﬁﬁikiw&fﬁ%ﬁ#i%ﬁh%l_ﬁﬁﬂ&ﬁﬁﬁkﬁvﬁ_: (1) NO;' A 4 kit
Wi Cl7' R, BWRBRGERCI AR TR, Wk TEMM, B NaCl xt& Y &K g
BESEIY (2) NO; I T Cl™ WRBAMBRM LM C1 7 EME, TREWERS NaCl
At BEERBM, BEASER, RN, WRIExIER Anabaena if £ PR Ty
BB S S AE RN R EURRBABRER. 3o R R R R D R IR A PR
a9 e R T AR R B R A S A R, TR ARIWES, MIERIEZME NaCl i 368 B 35 Bz 08
W5k, XER. 7 NaCl BHa T, MMiLMER NaCl BHamfER, BT HP 3 CI" M NO' 2.
FREEZH, MPERERTERBEN, FIRLAEANARTHERLE, HANMERR
A, '

MAEHAELABRRTET, QSR LURRE AR SRR KME, DIHRHRE
538 F 359K Anabaena B MB9 BEAR, B BEBER. AXEREY, HinSKX Anabaena
B A 3% B0 R B A 00 A 2 A b it AR A0 R IR 2R 28 SR UR (B G RIS SR TEENE, 4R CO, IRBD) IR
A REREE S Y RERRRRHER KT G e $85 CO, M1 Ny), BB R NaCl 38 B9
MRIMMIR, K Anabaena B EURIRE . BOABTITBISE A 40T 15 38 B A U8 57 4L 3 R S JT5E
BEHBEXH. _

EAREERENREYERNEFKRY, aTEAFERS FEREW, —BmAEK
WREUE. EE, AU MAXMEREE, EENSEEMANAAET, NHCIMKNO, 3
1% Anabaena BRMENE - R ARG M, FHERESHN, BRAZW, KEMKS, FE
felR g A, TR LR ot o B R AEME, BE—EBE KUK Anabaena B AL /Y
FihfE S, WAL LRBHT —PBET XA BAENEATR, Bit, HNTRBER
GLE [ A YR T B 4 ) 89 B SRR LR, RS RIb A W E MM AW, &
HEERFEGEBLAGERME, MRELHMERE, HAa, Bp (i 7E 2R B8 F 1 9T A B — 20 3
MESAE IR FA IR, RREEYERNOBE. XIAEERERSE. ‘
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