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ERRASEKIRE R FOIER Anabaena 7120 BEFER R, Ar + CO, thEk, BN
kZ, Ar /o EREM S R BEMEER, RZM/ho BATH EMEEFH R
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RISCERY, 28BS Ar + CO, FARHRSALBEREXERFARSEF
HTEFNEE, eMNNEE REMREEEBEFHENESR, BRBEEL Ar+CO
TAES, BRMEPRFRZY, HLEMNEROEERFGIMIE B & 4
T HiE kliukis 8, NHC iR GERREEREENEEZ AR ZRE, pH
AOrp S S A EE S SR, R B E X NH.CG iHER /N L, RZNX,
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WEHE Anabacna 7120 IAIX'VH HIEFAKE, AABRGEHERORGERSX T & 7,
W5 B O3 (R L 350K B 07, FEIRE) 100— 150 ml pORFIM S, F R E MERBSEEE (D%
A100% BS;5 (2) RAESR; (3) FA9I:3 M) AniCO, ELBHFAZMLEBEIEN REEHE
(650nm, lcm) IIEITE 0.2 EHo B, RRMLRHTRANBE MAREALERNYRRSUK, 7
PR e8RS & BN B L R AR SR A 2 X 107° mol/L NH,CL, R BIKEIFERIEFRRSK #F T 5%
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Table 1 NH}-derepression of nitrogen fixation in Anabacna cultured in

various composition of gas

B O ® & #®
't | Nitrogenase activity
Treatment (nmeol C,H,/h - ml algae suspension)
(%) & B B NH W
Time after treatment (h)
24 48 72 96 120 144
Ar 190 95.8 101.2 90.6 40.6 36.9 33.2
100 NH,CI 0 0 2.1 6.7 10.1 16.5
Air 100 125.4 148.4 176.5 203.5 211.1 218.4
100 NH,C1 0 0 3.2 7.9 14.5 21.1
Ar:CO, 97:3 179.5 199.6 263.4 305.6 327.2 347.2
97:3 NH,CI 0 0 15.7 23.2 33.7 44.2
&E: NR,Cl 3kasX: 2%10-° mol/L,
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Fig. 1 Effect of lightintensity on the NHt-derepression of nitrogen fixation in Anabaena
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# (Ar + CO, EEFpDER, PEEEN(ESHPOIRZ, BERKE (Ar f, K&K
W Ar MEREFEPER, BT REMG D EEEY, BHEEE 5 TH)KIE(GE 1),
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BEEAEYEBRZEAEANY ARERIRE, HEREEEY, Z%E
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3. SR BRI R (BERER S DM R R B R A BB = %EmSHRE £ A,
FER A BE ERE(EK 3), BREETMOERE (reductant pool) ZEREFHMAPH
HIERY,
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Table 2 Effect of photosynthetic inhibitors on the NH}-derepression of

nitrogen fixation in Amabacma

B o &
i it Nitrogenase activity
Treatment (omol C,H,/h « ml algae suspension)
(mol/L) & B B N M
Time after treatment (h)

24 48 72 96 120 144
Ar, Rim#s 53.5 96.4 104.3 85.3 84.0 80.1
NH,CI 0 3.8 8.6 16.4 19.3 22.4
NH,C1,DNP 1 X 1074 0 2.1 4.2 6.3 7.2 8.6
NH,C1,CCCP 1 X 107* 0 2.7 5.4 8.1 7.6 10.4
Air Kin# 98.8 106.6 114.8 122.1 131.4 143.2
NH,C1 0 6.4 9.8 20.1 31.4 46.4
NH,CI,DNP 1 X 107 0 2.9 4.9 7.0 8.9 9.8
NH,C1,CCCP 1 % 107 0 3.2 6.8 10.2 11.4 13.1
Ar:CO,(97:3) R4 157.7 165.3 174.3 184.2 197.4 211.3
NH,C1 0 14.3 28.6 42.9 45,4 58.6
NH,Ci,DNP 1 X 107* 0 3.7 5.8 8.2 9.8 11.0
NH,CI,CCCP 1% 107 0 4.4 8.6 12.2 13.6 15.4

% NH,Cl j&BEY%: 2x107 mol/L,
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Table 3 Effect of sucrose on the NH}-derepression of nitrogen fixation in Anabaena
" & B
i b} Nitrogenase activity
Treatment (nmolC,;H,/h - m]l algae suspension)
it B E N R
Time after treatment (h)
24 48 72 96 120

Ar Rm® 2.1 142.0 154.8 108.9 63.1
NH,C1 0 0.8 2.9 12.6 26.0
i 124.1 170.0 186.5 183.0 179.5
NH,Cl, % 7.5 8.9 10.7 16.9 28.6
Air FXinw 148.9 178.8 199.8 209.7 219.5
NH,Ci 0 1.9 14.0 15.8 31.0
s 168.5 195.6 216.5 233.0 249.5
NH,Cl, HeH 8.7 19.4 26.5 32.4 45.4
Ar:CO,(97:3) Rim¥s 197.9 227.0 249.1 273.4 313.0
NH,CI 0 1.6 21.0 29.7 40.4
R 200.2 230.5 250.1 292.5 307.5
NH,CI, pg 9.8 28.4 39.6 47.6 71.2

Z: NH,Cl zkpBf: 2% 10-* mol/L; BEBRILE: 0.5%,
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BEEE (amolCH,/h.ml i)

Nitrogenase activity famol CH,/%»

300r—-
——= M 02mmol /L NH,CY o= 3}/
Ar Air Ard CO,97¢% 3)
200}~ t
/1
1 / /
1007~
b]
3
" o
s
sob
2
) 4 . et
> g /r/’:\: I///’/:‘ >
oy ,/,',A‘ H I;:,r ~g
LA~ /2 7
1 1 1 1 1 H 1 'l

244872961200 24 4‘8 7296120 ¢ 2448 72 96120
B NE (h)
Time after treatment (h)
1\4 ;FJJD%Q 2\5 1][]20% 01; 3\6 Dﬂ‘o% ol
A2 HNBEREAZEEmAEN

Fig. 2 Effect of oxygen on the NH}-derepression of nitrogen fixation in Anabaena
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Table 4 Effect of molecular nitrogen on NH}-derepression of Anabaena
A
4 ] Nitrogenase activity
Treatment (omolC,H,/h « m] algae suspension)
& #B B N @\
Time after treatment (h)
24 48 72 96 120 144
At R 49.3 89.3 91.8 90.3 89.3 88.4
NH,C1 0 0.7 1.6 6.2 12.4 18.0
N, 41.8 83.4 86.6 85.1 84.5 83.1
NH,Cl, N, 0 1.4 3.1 4.2 6.9 13.2
Air Rin® 89.7 97.3 104.8 119.4 120.1 125.2
NH,C1 0 10.0 19.9 26.8 33.9 38.3
N, 85.7 90.4 96.3 103.3 110.3 117.3
NH,CI, N, 0 2.2 3.9 8.5 17.2 23.7
Ar + CO,(97:3), "Iy 99.1 107.2 123.9 138.0 155.1 169.1
NH,C1 0 22.6 25.4 30.5 36.6 48.4
N, 84,2 118.2 142.1 162.4 173.5 188.4
NH,CI, N, 0 9.8 20.0 22.2 25.1 30.2
B NH,Cl B 2x107* mol/i; N, jKE: 30%,
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Fig. 3 Bffect of the addition of H, together with O, on the NH}-derepression of
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HEH K Z B R LB MND, R GRS ERE SR, RUEREE
REHEE 2 )

OTEXRERER, MEXBEEMERERT, 3 PRy FENKHERERENE
BEUHENTERRAREERINEE R, BREESE R RER—E,

TEAERERRIFZ — R M™ (knallgas reaction) XFER LN E F 4
HEW. 4 H, f1 O, —AMARNMARLEN, REE RS KOS RM ML S nH,
PR, KhEREEENERAEZRROESE(E 3),

= 0

P 8LV PR %0 BEL 0 (R e B 00508 87 D R 2 e BEL K 2 L T35 B A A T R e rh B 2 AR ]
Bz—o —ZMHIRBEKE LB EETHBREDI, URRARERIFEARLE
AWM., SR BEREEXESNERMEYN TEKRSE , HEFRINIRE®TER
o ZRR—MEZHLEEZNEROBEFNAEXE BHMFXTEL, #HEREBHRRE
EBRBMAXRATNWKERLEMRNEESFENREY, NZRERVNERESE, |
B, MBI OO RMA XSS RKE, BRNER X RENSHPIMEERRGEREASHE
GNP ERRo XA ISR, UTIE R ZE &M A S oK
7 A I R A SE R B IR U, AR B SR E Mo

BEEZKBRTE, ABIAXAERSERLZERAR, HFANAETENTY XFiHE
TN EEEBEENELEY, BARERBRRERMHC Y AXEREBTR, fAH
R RSN REE NS ERANEL, XA ZRMEHN&AG T, BEEER
ERFWEMERE, RERESHEN, REREESOEERD, BT HGEF Ak
Y, Ak THEEEMBENERYR, e BLBRT RS, HERBLER™DE
HE—FRANE ER RS REEE B ER—EY, UBANENE IR R EL, XY
BgER T 2N B MR Bt B, ERABRBARERNESETENERE, Ak
EYM A RELL R TR, AMARRRNEAR DAL RBES, TREZBEASRN
YR EE AT, B A SR EEE MG, BERCRER, MER RS IR IEE R R RE
TR, XERER, RAMRFEGTEREZ RN HRATLE K AREZN..

KR EROZEHMRZNFACn oH JRESEERGBESMNEGL 4T
MAEEERIBFEHLHZNCT, HEBAZEENESOREREENER, A4
REY, HAASGKARSHERBEEE RORE, B S , X EHmEFEEdths,
T B2 eAMEIN ML TROBEREW/h—&, XBREEASERMREN
KPREERUTFERBEMERLZEERPARNENONEE M. KHIA KRN 5
Kliugkist #ZiE#9 NH,Cl X417 & B 2 B B R AR B % KA WREE & oH KA HhE
W 3 35 0B U 0 B R B2 g RABMLY , o BRI R B DS )X sy B R , B BF
REREMN LM EHLRTIE, HEN AT AL BN, RN % RE R ED AR
B AN R Ko
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NH;}-DEREPRESSION OF NITROGEN FIXATION IN BLUE-
GREEN ALGAE Anabaena 7120 RESTRICTED BY
NITROGEN-FIXING ACTIVITY AND ITS
RELATION TO PHYSIOLOGICAL
CONDITIONS

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

Summary

Under an atmosphere containing 97% Ar and 3% CO, or containing 100% Ar, the
nitrogenase activity of Amabaena 7120 was much higher or lower, respectively, than
that in air. When the treatment was done in the above listed atmosphere considera-
ble variation in the NHj-derepression of nitrogen fixation in Anabaena occurred.
Moreover, the response of NH{-derepression of nitrogen fixation in Arabaena to
physiological conditions differed. When algae was incubated in O, or N,, Respecti-
vely, the extent of inhibition of NH}-derepression in Anabaerna with a lower nitro-
gen-fixing activity was greater than that in one with a higher activity. A great acce-
leration of NH;j-derepression of nitrogen fixation by hydrogen in Anebaena with a
higher nitrogen-fixing activity was observed. The rate of NHj-derepression of nitro-
gen fixation in Amebaena with a higher nitrogen-fixing activity was significantly
faster when the hydrogen was added with oxygen or added only with exogenous
carbonhydrates, such as sucrose or pyruvate, to the test system. Under weak light
or in the presence of phtosynthetic inhibitors in the reaction system, the NH}-dere-
pression of nitrogen fixation was more pronounced in Anebaena with a lower nitro-
gen-fixing activity.

Key words Anabaena, NHj-derepression, Photosynthesis, Nitrogen fixing
activity, Phsiological conditions



