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MAESESE K %R
I SARTENNEEE
gt BES REE

(hERERAEEWTREL AT

KU T AER (Anabarna spp.) HI—FhREE RIGII A BB ch S E A YR
B 1017—41 BRAOA 2R i, CERRER B R A B AT T RIS, 8 B B SR
T3 Rk, 5CSI0RNWFHTHEIAB AR, FAWITERE (Cavlobacrer) p)—AH
ﬁp,ﬁ;gﬁg%ﬁﬂlﬁ { Catddobacter polymorphus nov. sp. o

R@F  WATER SEWTE

WFTEH (Canlobacrer) — XXM T
FHERS LERBENERES. HH
s, BT, AN O RUEEH
WEA—ERE Y, HbhFRARTE
5REXEFEYHEATHEE, TA
WHEE BT RERENERTER:
HEANANENEHE, ROCEBEERS
MERFNBED, H-HERRENEA
IB# (Ancbacna1017) thirBRET —#
MR, IBEESEFREDT.

MEEF =

(—) WHXE

1980 4 5—¢ Jidl, i E S A £ B B 1017
PRFOERID 15 S BRI RMh, R R BT
PRI RS R REORA LD R
B EZHRE mE LR, B R R H RSN &
T lem, FHOEBEROERL: EH-—-K
MU AL AL SR, RIS, H
(IR 1em A 2 oM R (B K b RS BR 7,
Frafses, LEARE i EEREN, (KK
WAE G BEONE, ER—HOEF. ki
BREAE LK RtETASHETRHE TR
g, EALL BMER, R —HEeR. BF

IR ABHEEEE,; AR AFNERE
B E AT, AP BB LR,
REZif, iR E R P RLIEZ
Ko 1017-41 BEERED A R o B o

(=) BRE

%%Fﬁ%%%&fﬁ (%): KH,PO, 0.025,
MgSO, « TH,0 (.05, #i{hIH05 1.0, ZIEAKERE,
Bk 24 MR AET R, HEERE
FEMMEHAEBAE. BERSRRE. £H
RILE .,

el BLEdmsadmEnsE, £
0.59% BMIRNEIE AR L oifhe

AR R FE RS 1017 -41 kg KT
EegEm, RAT O THERE:

1. B AR 2 b 4 B A 1. 0% WA B,
1.0% H#ie 0.2% FIEEMEERY;

2R SR R RS R R E 0.05%;

L BRRERRE, R EROHA 2;

4. PYE Boest (96): HEOAOM 0.2, MO &2
# 0,1, MgS0, - 7H,00.02, 0.5m M CaCl,,
R mA LG 1.0 5 mA A 0. 2 fRELEL;

S.EMBERTEHRWEESEFE: 7.6mM

AXT19835F 9 B 12 AT

AT ABEETRAL, PENERAEBRA
FradEhnBEe R FEEEHEEKIH.
AREFAFHHRAE DNA § G+ C SEIRFAULRY
RAERERMN RN ARESEE L —H B,
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KH,PO,, 7.6mM (NH,),HPO,, 0,4mM MgSO,,
0.5mM CaCl,, &I EEE M Bk N 0.2%
Foffle EMAEEFRZENIIN 1.0% A{LiRfE.

(Z) aFRE RN bk

B AR R SR AN E 1. 0% H hrd B RES
FREEEIE 1K/ 10 Ry PYE (H&o0.2%
Wi HOBRIR S A S 4 ROBIA, 3 BB
(FiRmedC)R AR R FE, Fj SPECORDUV.
VIS. CARL ZEISS 43+ 3¢ BT HE

(M) DNAG G+ CERET

REHAMAREEN Tm i,

() HELBEE4INE

BB AERAE D B Me—REIVEBRHEE
FEEU T,
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(—) BERERRTAM

1017-41 M AR ZIRIREFF 85,
HERR , A BT e 2 i, O O S R SR A 2R
M. ERHBNETHE, K. £IFERHA:
— R R B EIK, £ 0.5 X 3.0—4.0
pm, HEHIE) 2.00m A R HAR 6.0am
HE 13.0pm 2l EFE, HFHKEED R
B, MEARES . £EFRAKR—&ED
SEpsr i —E, LSk, Bk
Mo lbR I AERR I-1—6; B I-1—3 1
BT WE, —im A AW AV 40 B B ZERR RO R i
KH—HHERE (BERI-5), @isH
5. HHEEN Tl LEsl, Ry — 18
B ME(ER 1-7), hFis RS,
) 0.6—0.8%2.0—3.0um, FEHEEZEH:
AP s (B 1-4), fidrZEqm
KR SAERINFIREE L (BEk -
3); RAFBAFHWEERM, ZR—HE
Blo dbAh, 127 E0 4> B AR BN o el B ZE 4 Y
W, AR £ e AR sy th e i 4 B th 55 N Bl
HiRE L E e (A 11-1),

1017-41 EHERIMR, BREER & %
b, WHREAFAFHKESTHE M.

F05% MERFEREH 1.0% Bk,
HuhdEh I BRERE D, WNE5E, 2
BOCAERKERN 1/4 4, —BABTE
BRI 1/2; e PYE, Bk, 0.05%
BEEREL, MEAZEIRBTHER
K. SERESHR, BERBELSTE
(B I1-1: 1-2—3),

Wi AHENNE & (BikI1-1, O-
2=3), WERLASER T/ HIEAE
MEREEEREREBE(EEI-1-3), HE
FRERHNE, SofRERMVT]ERE
R(BE O0-4),

EEEFEARBNESEBEE Y
YR AN FERETHE, EEFRER
¥, PYE FIB A AR LATN=
HERD XHE, HHESETERERERE
IR R 24 NI RE S M 8 W 2 3,
BIEENLRANEFDTHRE, EPYE. B
Mg Rrpiss 2 RAIRI R, 4—6 KE
%, WEHZABRRERTHEHA—PIEELHE
MRM-7) X FMRETES BEREN
ME(BR 1-8—9), b, #OHIRIK
AE—moRE - EEEE LS (Y
0.5X0.9—1.0 pm) B & G5 AL JLA 40 (A
R 11-5—6), HIHbZRHA, LA 408 2 S
KERERE R, MEBEERKENRSE, &
HEFERBR A 1 FTR.

(=) ekt

E0.05% BiMREF R E L EKEM, 7T
0.5% BEfk. PYE, BTSSR AR
R, MYEFETMAZEGESE., =
mikmB R Eme, ERkEE FERE
MEFRBEPABRSMELER. EHOESF
HREF. EAETILERR T E % ik
FHPRILER, HIALEKREREES
URIRARE P,

B, B/, b2 B,
M e, AER, LEEHE, AR
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I 1017-4] gk 4E R RER
Fig. 1 Life cycle of strain 1017-41

HERERe—BIGa, TKEEER.
FEeHmTERNBEERE LER™4%
BE, EEREMEFHERPERKRBIF, T
BB, M RTE AT HI S E, EK
TWHTTR. HBMKER 0.5% DL L,
ERKFETH, LESEHEIAMESE
BOPYERFBRNAEEMERFERENRE
W, R EERELAREN 3 K, 8N
BN HARAEBENREEER,

e A RD, 101741 % H
e, BENERAOERAES
SHBIEFERIR AT AR,

XL NaCl B FBRAERB Y HE
HE,MERRENAEAERETR. £%
1.5% NaCl ¥s8hR 4K

WS AP H 0.01% SDS AT, £
T &%& 0.1% sSDS &, WAA B &l &
Ko

30C R THEKB: HABEERES
1t 60°C, 30 P S RIREEE.

i RBEFETERRBE, HEXR
ARHzED, HERKNERB o HAEBRR

o

pH

2101741 BT (1) BHIESRE, (D PYE B
#E, (3)0.5% RIRHESRE b4 4 oH HIE

Fig. 2 The growth pH range in (1) easitone,
(2) PYE, and (3) 0.5% tryptone media

1. 48 /it C(he) 2. 7200 CBr)

fE. EEMEFE AR pH EEK
A5{07E PYE, 0.5% BEMER PR E. X
ARESRFTRPERE HWELERX
(E2),

(Z) &%

RBEEEEREREEMNE 1.02 Hi
PR HRER A L EARAIRMIORK
HEEEREE, PYE (HE02% W 8
B)BEER 1+ RNBES TR, LTk
EHERCERERE, HeRLERBE
S9N, REBMIEEESH 350, 460, 483
nm (& 3),

(B) XTERELHHE

S EBEEEPB S EE,
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Fig. 3 Absorption spectrum of pigment extract
from strain 1017-41 ¢(In methanal or ethanol)

HERE., O HiSEEsAdhER, A
MK IER . HBETE, AB4mE
Bhio 7 hEEFO 4 AERS 1S SRHAE, WO
& 20,40,60.80, EHALEREHIE &
K. BEERROE,

ELEE REERAE AR BA R E R
B, EREM; R ALRAR AR B Y
WiEES L A4 HiS; B|%, VP, i &4
WG EA M s #rbel PHEL B R L I 2 P 58
BRI RERIEFEEHAERK R
ASHa B e L OHEREE IR
A FAE, :

DNAT G+ CHERBAY6S BT %
(Tm),

Wk s @

AR TEEE HAER (Anaba-
ena sp.) 1017 RHAIL 15 5 HEFFMb i 3L
F—RREERIAR, XA EELE
R LIDR, LR RFT R

HERFHERNERP S EBIT
—MRAFTRESHIER XSRS
Wo MEEYFSHAREREN, ki
BB THHEE (Caulobacter),

&%, MFEENSEXEREES
WIE., %, HRENERETHNRES
o DB KN EEBERBEPRERMA
NaCl 13t NaCl HAEY EMMZH. 8
1935 4 Henric F1 Johnson 7 BLHITE LA
3 , Poindexter (1964) %k 32T 10 A FHst;
Kpacunmuukos 1 Benses (1973) X k&
T8 AFAM S AR, HAEMITRH
By R ARG LA EEFIA T 19 A~FR
8 MFH, Poindexter (1981) FEHGH EHIE
I AT 19 AR

1017-41 FEHk S EEMEEDH R
H: fEAFEE, 5MEE LRk %
A 11 AR ETRE B Caulobacter glu-
tinosus FEEA FARREMAMA, HERS
ARBEEEREEER, BHEAKR,BRE
BT 10L7-41 Bk Ha& 7 dIFEERT
e, B 3MEITLEE: Caulobacter fulvus
0 C. merschnikovii B HBRER LH
6 E; Caulobacter bacteroides B 55 B ¥
BHEGE, PRERERIBAERE.EE
A 6 FO6IE B il £k BT B RY CB10, CBl1
BEkLE R, 1017-41 BEEHA RN & FIRIK
BEEHSTENREERN. BHR 1017-41
BRI SR A W, DR A B4R
RN BL T RANERNE Cavlobacrer
variabilis R4, BEEN—RKRL
—RB@ K, BRETR 2.0% NaCl th&: AT H,
B—ERHMTEE, 5101741 E¥RFHR
Al

1017-41 BERRE OIS HRAVRE L 7 55
FE N LE S UREK, BERKTFR
RS R R E TR B TE 05 Ko Rtk
HEZREWHFEAR S M AR
AMELNERMNEAEER, XERFHE
Bk LIg . REX—f A, B
¥ 1017-41 BT WA E R (Canlobda
cteriaceae) FRAFEIE (Caulobacter) B3—~
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P, &ENE AW E Caulobacter
polymorphus, 1017-41 EEEEVHETEK,
7 W B R AR K 4 A BT 2 o

MILAESR Ry Sy Bir R R AL E ¥,
WAERTHNZSARESH, nafER
—NEPR, (HE R B AME SE RN, 1
BREEN: XX & KETFWER 52
FhHAER: RERENX AKX,

W ERRE SRR, GELERER
WEE R, AT, e
HigrhE s, 5HEMAe WAL
ZEBEBEYNX R, Kk, WMEFRIEMT
FEBAEMBES . B, ABEk, ES
ZHEETAELS 1017-41 BRI E
RO TR, REHEERNR A, R
fEEEIERE T M EXER, F
IR ET, AR — IR RES {8

s EE R FRERNERE. X
T 1017-41 BEARA E R I R g ik—
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CAULOBACTER IN NITROGEN-FIXING
BLUE-GREEN ALGAL CULTURE
I. ISOLATION AND IDENTIFICATION OF CAULOBACTER
POLYMORPHUS SP. NOV,

Li Qinsheng Lu Jinshu Li Shanghao*
(Institute of Hydrobiology, Academia Sinica, Wuhan}

Caulobacter polymorphus sp. nov. (str-
ain 1017-41) was isolated from a non-normal
growth culture of Anabaena sp. 1017 strain.
In this culture, concenttic citcular zones of
alternating yellow or dark red with blue-
green colour appeared at the surface of algal
mass. In the blue-green zones, the algal fila-
ments were healthy, but in the yellow zones,
the algal filaments were colourless, more or
less disrupted.

Strain 1017-41 is a Gram-negative bacte-
rium with a stalk. The cells ate rod-shaped,
ca. 0.5—0.8m by 2.0—6.04 m, some over
13.0pm, generally 0.52m by 4.0zm. The
stalk occurs at polar or' subpolar region at
one end or sometime at two ends of the cell.
The length of stalk is variable with culture
conditions. Cell division is by means ot tran-
sverse, asymmetrical fission of stalked cells.
A holdfast is present at the distal end of the
stalk. A lot of cells often aggregate by adhe-
ring together of the holdfasts to form a chry-
santhemum flower like appearance. Usually,
a swarmer sibling cell occurs at the free pole
of the stalked cell, and has a single polar
flagellum.

A remarkble feature of this strain is
that short branched cell was incidently fo-
und. This cell may divide by cross septum
to form three new sibling cells. Sometimes,
Jonger cells become slender and then divide
into several cells.

The colonies on the 0.5% tryptone, ca-
sitone or PYE agar plate are circular, con-

vex, smooth and orange-vellow or orange-red
in colour. The pigment absorption peaks are
at 350, 460, and 483 nm. in methanol ot
ethanol.

In liquid media, the culture is homo-
geneous at first, but afterward, a thin film
on the surface and some precipitate in the
bottom were formed. Organic nitrogen such
as tryptone, peptone or casitone is needed for
gtowth, but vitamin or biotin is not requir-
ed. Glucose, starch or glycerol stimulates the
growth. In the mineral medium or mineral
plus ghicose medium, growth of stain 1017-
41 is not successful. Growth is inhibited
when the content of organic material is more
than 0.5% in the medium. NaCl is not re-
quired and SDS is an inhibitor. pH 6—7 is
optimal in PYE medium, and pH range for
growth is variable with medium. 30°C is
well for growth.

DNA G+C is 69.5 moles%.

According to the morphology, develop-
ment cycle, pigment, physiological and bioc-
hemical characteristics of stain 1017-41, it
should be a new member of the genus Cax-
lobacter, and the name Caulobacter polymor-
phus sp. nov. is proposed. Type culture is
deposited in the Institute of Hydrobiology,
Academia Sinica, Wuhan.
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