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BE RXAASHEARER RACAESRHRAFKRABS IR, LR TN S5 R5%IEHF
YVEKBHER, RRERZW, ARAAMBEAEFYHAKENARABER T AKILH
Y. REHBEKRABSEFYEKRBAR TR 036—174%; FRMK 1% UL, XAH
HHERFRHEREBRAFRBERAENTE M RKBYBMITRG 13456 1%, WHRRE
BIRA XS SR sl bk (B B R S RA X R,

XA  HEHEE RN REHEH

MAEYHEBESEFAAEERRE (MM ANE. FIRFEXHFTHREERYA
REBTEAARSEY HALERNERTA SBAIE, A ETRGERALE
PRAFTENLAERR. CARRGRRN, BEERTEEREHAYERMER
RUHTHBE. WHRHFF B (Caulobacter) 5 ¥ 48 B8 (Cyanobacteria) B &35 FE0f, AN AT 42 & B5 4
HEYE. MERFERSRMRR, BEZHREFEAHY., XNEXSGHESHE RS
BEEFPITREERBLSAEAAIRE=HLHEAY, UXEBOBERE
(Rhodopseudomonas capsulata) 58 IR 5 R, A{LE EBE 1 i05R, & 0] {548 5% i il
F&, REHBER, Z2REY LEREHRE, BEEYFED. AN BEYREE
FERG. KB FEREUREREKE T HYERRREY. EHXENETEIR
ERFURHESHEE K, RRESAMNE.

1 MHES5RE

ARREE: (DASHABEARKEABEEFRELHEIBERYEEYEOLE: ()%
EHEKSRAAERBSIERNREYENE R,
1.1 EHEXE NXAHAEHKIAEEHREARNR. BKARTLERSG FHRAFHK
B F A& (Bacillus sp. 8 011), FEJBHEHAT B (Flexibacter chinensis) FCA ¥k, 15 €A%
FRFT 8 (Lysobacter brunescens) M—4Bk 3 = 4 Fr {2 8 B Bk
12 BFEFH ASWMEHEREIC. TR 1700—2000 Ix FHT, HFRERA
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A. B BT B3R A 3 3R AR 1 S BB SRS,

1.3 REEF RA LIRS, EKBMERURA 722 Bt EIH R LR
] O.D {H (660nm).

14 BAEHEHEANXENET, RAGFEEE URKFAEEFRY EHERSMH
I, Kt S MR MA R, WEEKBRNHBE LRSS,

2 BR5R

2.1 AEAAEKRBRSEFVEKBREEKREFYNLR.

REREXY, IA AR ERAHSHRBEERYSARBRER T EMHERY. &R
KB 17.4%, REHEFEF TR, S - @Ak EHRESERYERERLY
PR, B AR AHEFYRE 5.6—15.7%. FHAGEK 1% UEGED.

A FE A FI B AR R E DB GEFYERE, SRLARE R A HLIK RN
HBEFETEREFRMWERKBRYRT A EREERZH T AKBTHFHAKNEK,
B K RESHEFME T DR 3.5%, BEATE 19.1% (% 2).

22 AAAEKSRFERFERSIEFEKROLR

KA MEHk HB.OR. Y #1 D- 1% H#k 55 F M 8011, FCA fl M—45 H IR &3 5F
i, HAKBASR T RAAELHREFRY. DI SRFRARBSEF HEKERT
5t 2—a.6 15 ORZRNN—E KR AEEHESMEHK, SFEMRFAHRGIER,
HAEKER N BRIFFY 3.8 5,

2.3 RAMEKREFUERDELER

B 1FTRN He AR AR G FRYM ARSI S, SEFYELS O.DEEMEIMN,

EREE oA A, EANZ MR, XLl B 5 M4EENESHERPAERE
1 AEEWLHRANBAERYEKBOLR CHAPHMEOD 660nm, AHEFHE)

Tab.l Comparison of abundance of photosynthetic bacteria between axenic cultures and co—cultures
(3 days net increasing amount, OD 660nm, A medium)

R%S REERY| BT HK
No. strain |DL.I-1|DL. I-2(DL. I-3|DL. I-4|DL. I-5|DL. I-6 |DL I-7| DL.II-1 [DLII-2|F-#¥%fE| £ B%
DL -1 [0.3037| 0.334 | 0.336 | 0.323 | 0.321 | 0.320 | 0.320 | 0.332 | 0.315 0.325 7.3
DL -2 | 035410295 | 0395 | 0.330 | 0.334 | 0340 | 0.325 | 0.357 | 0.341 0.347 11.8
DL. -3 | 0343} 0332 | 0312° | 0.353 | 0.339 | 0.340 | 0.323 | 0.334 | 0.325 0.336 7.7
DL I-4 0324|0322 | 0.351 |0.284" | 0.303 | 0.310 | 0.301 | 0.295 | 0.312 0.315 11.1
DL. I-5 | 0.305| 0.307 | 0.331 | 0.329 | 0.276" | 0.283 | 0.288 | 0.277 | 0.301 0.314 11.4
DL 16 | 0.308 | 0.318 | 0.325 | 0.319 | 0.310 | 0.2517 | 0.269 | 0.295 | 0.294 0.305 12.2
DL. -7 | 0.305| 0311 | 0334 | 0.328 | 0.295 | 0.283 [0.245" | 0.290 | 0.301 0.318 13.0
DL. II-1 | 0314 | 0318 | 0345 | 0.321 | 0.310 | 0.298 | 0.301 | 0.267" | 0.289 0.312 11.7
DL. II-2 | 0308 0.311 | 0344 | 0312 | 0.316 | 0.287 | 0.300 | 0.279 |0.198"| 0.307 15.5

REWK Y

TERNE 0.320 | 0.319 | 0.345 | 0.327 | 0.316 | 0.308 | 0.303 | 0.307 | 0.310

T E

MR 5.6 8.1 11.1 11.5 114 12.3 12.4 11.5 15.7

* P SEY) (Axenic culure) a. Average net increasing amount in co—culture.
b. Increasing precent of co—culture/axenic culture.
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F2 FRBREPREMAEDEKROLLE GARMEEOD 660nm)
Tab.2 Comparson of growth amount of photosynthetic bacterial co—cultures in different media.
(3 days net increasing amount, O. D. 660nm)

L3
No. strain DL. I-1 DL. I-2 DL. I3 DL. I-4
A B A B A B A B

DL. I-1 0.303" 0.364° 0.344 0.400 0.340 0.392 0.337 0.391
DL. I-2 0.344 0.400 0.295" 0.350" 0.364 0.393 0.326 0.384
DL. -3 0.340 0.392 0.364 0.388 0.312° 0.356" 0.352 0.391
DL. I-4 0.324 0.386 0.326 0.384 0.352 0.391 0.284" 0.332°
BEABFYTHpME 0.336 0.393 0.345 0.391 0.352 0.392 0.338 0.387
BEEHY 10.9 79 16.8 11.6 35 10.1 19.1 19.1

* HERBRIE IR (Axenic culture) A. Averege net increasing amount in co—culture.
B. Increasing precent of co—culture/axenic culture.

£, HE HB 5 FCA fl H,B 5 8011, X & H.B £ FIEFH Y BRAK.

Y #EHk S FCA B 8011 B kIR S35 3%, OR 5 8011 5L FCA B vk IR S 15 5 W1 iR 2 250l
MEHE, AR ORBEHIEREERMER (B 1-3). 5 —HRKESHEFHEKEN
DI EKSHERFAEKRBAEFRNE
RPN, FRXEEKT A HE
MAEKEHMRARHIEM.

MU ESERER, BEERELATRA
BRI T IEEB L, A AEERAS
MEBESEARYHIBREKRERYHKER.
EHREENRAGHE S R F M KE K
BEeRRREKEETEH B S MEK
HEAE. WRAREENZEAYF5EHE
ERR,BEME A GE EAMEERSE X,
24 AXEAESRFAEXREDHNHEEXTR

ERAEXBRASFHAREKRAEANT
HEHEERKNAR. HERSERY+
P bR [B] B S R AT fE R 4R B4R
BAET I NE, GREH, D-1H ORE
HRSEHE 8011 M FCA JLEARA K, ENS

OD {4 660nm

0 24 48 72 96 120

AR E LU IRA B X R, M4B SR e b

A& St a e vk A B e 7 AR KB, FCA Hl HBEHRERHESHERERDS
8011 %H&B]:ﬂﬁt_ Hjﬁ] Y %H&Eﬂ@ﬁg{q, Fig.l Growth of H;B strain in axenic and co—cultures
XACMESXEEHENEEALEXE. ®—® HB+M-4 A—A HB+FCA

O—0O H;B+8011 O---O H,B

BRAEEFIBRT, BHREIKHELERY
AMHERTLE A REHN. ENANRAEEDROERE L, ELRTRETNIXE R
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R3 RAERNASBEKEKROKER (5H$MEO.D660nm)
Tab.3 Growth of photosynthetic bacterna in co—cultures (5 days net increasing amount O. D 660nm)

YA 4 Bk BHLSHE wingd# PSB/HB" co—culture
PSB strain PSB axenic 8011 FCA M—4
H:B 1.587 1.839 1.855 2130
OR 0.289 0.990 1.110
Y 1.467 1.852 1.971
0.262 1.384 1.476
D-1
0.495 1.474

* RFMBE HB-Heterotrophic bacteria

OD {f 660nm

OD {4 60nm

B fi] Ch)
0 0 A L L . L H3 OREBKERHEBAHARMAEKSS
24 48 72 96 120 L.
B ja] vh) Fig.3 Growth of OR strain in
H2 YEHBRHEBESHEHFEKGEHR axenic and co—culture
Fig.2 Growth of Y strain in axenic and co—cultures O—C0O OR+FCA @—@ OR+8011
O—O Y+FCA @—@ Y+8011 O———-O Y O----0O Or

F4 XEARMIRRAWEEKNOER
Tab.4 Effect of photosynthetic bacteria on growth of heterotrophic bacteria

[opp— B & Eei] 5]
H:B OR Y D-1
M-4 ++ ++ ++ +
FCA + + +
8011 ++ — ++ +

E: KR, +EK, sXHBEK, -RELEK

RIAA R B R EMEDRE. PRARR YRR MRR, EEY REN S EHH
HREEAEMRE R, BRASPRMEARXEREE+ 28 X,

8 £ X W
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COMPARISON OF GROWTH OF PHOTOSYNTHETIC
BACTERIA IN AXENIC CULTURES AND IN Co—CULTURES

Li Qinsheng and Wei Xiang

(Institute of Hvdrobiology, The Chinese Acadeny of Sciences, Wuhan, 430072)

Abstract The growth of photosynthetic bacteria (PSB) in axenic and co—cultures was
studied. The abundance of PSB co-cultured with PSB strains or with heterotrophic
bacteria strains was higher than that in axenic culture.

The study of the interaction between PSB and heterotrophic bacteria strains
revealed the relationship of synergism and / or commensalism.

Key words Photosynthetic bacteria, Heterotrophic bacteria, Co—cultures



