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AT B ISR £ R B & RN
EHa BES A OB RHE

(hE#A$RAEEEWEN, &T0D

WHEYEEERLWBRMARMNERTREBRAY, SHNFHE (Caoulobacter polymorphus)
017-41BIH B WK (Caulobacier creseentus) CR: &M, EHFEHEHKEF L+ A S AR N
{Anabgena) . %% (Nostoc) FRAIEGRSAEN, RRA+ERNETHEES, FEERAD
MY EERRERA LR, RRANEFEPYNEESR IR YR ER A THRHE, HAeERAN

BE S — WM.
*.ﬂ' ﬁﬁﬁy Elﬁ*s QE%!; ﬁi’ ﬂ&ﬂ“:mo

MEDERSEFRETHEXR, EMNBANUERSEHEANTRIANESRS, BHR
SlEf % TSNS EEENRREE A M TRNESLSIUR T RN B E -,

R REREST N EREALE S, HARKESER DR EFNEEZRESS
BERER. EMNSEEZHLHEROENE. SESEHEEANERMEYEREMERY K
KENAEBRATZ 1Y,

AN ESENERYTARNRE 7. #—SFIRTESEAERENHE &
AEEASREN., AXWARLEWITE (Caulobacter polymorphus) 1017-4 F#FH A HEF
B {(Coulobacter crescenius) CB,HIiSH. HE R AEMEE B R ¥ (Anabaena) |
ZHE (Nostoe) RRFBHA LM & RRNEW.

B L5y &

1. BHRNZISHE: £ S5WTE (Coulobacter polymorphus) 1017-41, BEHBERET
BEARPAZRAR., EFEAAROCHRETEROBTEREE RN AE GH";s #
EBE¥iiF1® (Caulobacter crescentus) CB,REFEMALHAEDEPHHPoindexter, J, 5,8+
Fril. ¥EFEE. PYERSZE 'V hilmo2k ®@&5HE, 30CTH#. .

2. MUEIENE, FEXEIES (Ahabaena azotica) 686, £ % & 15 8 (Anabaena
varighilis) 1058, Kf 2% (Nostoc muscorum) 1037 % —ieEE b &0 S5,

HARKIIIEFRE Yy ERFHFENMA L % HIEH.

3. HMMAEOHME: FEEH: BHEI—5 HBERKBITNEEHEEEART, BXKE
iEms B E. KESH: EEKETHAESESZI5@B200 8 EXESRKAE. $nEE
W EREHERE, Tl P AP R i

AL Fioscdgiz 22 H B,
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4, MABABRAESE, HEFRAZRER, HFIERNEKRTFREZXANBE S,
ZEHSRRERE, AR YEERH. EXNEEEFXPEERBRSELATSHR
HEE RSN, RARSMEVIE, 76 k%5 BT, F50ml=f it m1smlk
A1115HR, solFBR Renl 4B &K, HRUWMAZn] KE111335E3E, RS EN B,
HELEELIBREAEE, FRSCHTEESE, HESHTE,

5. BRNUWENE,: HFR2.806WHERR, FRERBLE, HHERIH SRS,
BAMzEE AR, RASPECORD UV, VIS A-Je Bt ¥l ta #0380 il 25, L 3% &
HAFXRAENER.

& xR

1. AHENEKEKRE N EGBERE LN ENNOER: SALSHTEIIT-08F
AVMRECB. SENAERRESIERN, S24KHEARR TR, SEMHWEFEREMm
Bty BREABF(EK L) LIEAHI7-ARCB.EFNBEIRAEHSS, LI HIENR 1058,
KEHEFI0ITHREZEHRE (Nostoc sp YRR ARAFRAHEEENRE. HIY, RILA
1 ERWHAIREAFEERYE SR EHRY, ERESREABEMER, o5
THRERHBZRENITRNE. AHELEE L, RBEASHHALER, RERREARAEEGA
BEHS, REREHBRZEI.

2, WN7T-4MNCB. MHHEREREWRNEN. RAREKAKEIIEFE#HTEEN
s, LTENER, SRAR]L. AKAR, ARFRWTRENABRER. S5HEREY
FARBEMHRERNERYFTAEERERNRIEER SHEORKREONEE 104%, B
Rik254% . PIFTFEOBRMEE. ZRSEABHET, BEFEHRSBEEEAR 8 %,

%1 EHEWEW017-41. KERNFE

CB, MEEMENEXRRER (TH,mg) [
Tabhle 1 The effects of Canlobacter polymorphus . « B8L+ LB, r
1017-41 and C.crescentus CB: on the wh - LE86

growth of nitrogenfixing hlue-green

algne {dry weight, mg.)

1
BiEAaE® o6 10,56 11.53 1.08 10.84 1.04
1

4% B5.37 1.3Z B ExtaENessyisERHHEN CB:

Ea¥fwEReErsn Y
Fig.1 Comparison of the growih dyzemics he-
tween axenic and mixed zlgal coliures-

FXEEEMI068 4.0?‘[ B.03
WA ELI037] 19,30 37.80 1,98
- xs.ar‘ 24.32 1.78

w9 |dma 2 oW ED b § /
x5 (CK) | CBz T/CK 1017-41 T,CK gg = .
BN ME 586 3.0T B.29 2.06 T.79 2,64 7 :/'
EEAE® cs6 5.84) I+4.94 2.10 5 5[‘:—-—-—-...
EmsamE ess| 8.28| 11.92 1.44 5 o 71 = =0
BEuBE¥%E e86 9.56| 11.47 1.20 11.50 1.20 & 2 blth)
3
3
20
T8

AT RS A S R RAR AR SE, ﬁﬁ]ﬂ‘xﬂ. 24, 72, 120/ EEER BT EME
BeETMEM LK. SREWH, E24hHEEL200HRBESER, — ZtEkEEFEFEBY
ZHl (EH1) .
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ETHTRE A RREENERTHMMAEA, RERITERIEHND:k35—3s BR &L
BARTEE 686, 1058 BRFMMETH—ENE. HREH, —BNMAFHEE, BES
BRMRERES, ShNIEBE FHEE, TRkHFMREe, 3 —4 ABRSam
b, HEWRRBRREE (HRA, B) , B THENAEARBIEER FHE (I
2) .

3. FEABOHWHFEREEHEKSN 2 2 SEMEFN1017-41. HAREN

. 3 By CB. i JE ML WIS ECHER (TE,me)
b, RAEEEM, BERNKE B Table 2 The effect of Caulobacter polymarphus

Uﬁﬂﬁﬁﬁw.‘éﬂi%%ﬂ@%ﬂ%ﬁﬁﬁﬁﬂiﬁ 1017-41 and C.crescentus CB: on the
B ANEDERL KN (K3 o & srowth of genoscont slgal cultures
y Weight,mg nys)
AR i= - [ &
;ﬁﬂ%cmﬂ‘ﬁﬂl?'ﬁ 1017-41 LA & H\ﬁm ma 2 &
‘f . (CK) l1or7-41 T/CK CB: T/CK
4, FAEVEREXCEXTENER e B B —
- ﬁﬁiﬁﬁwﬁpﬁﬂ M 1017-41 5 2,70 | 5.B0  1.44
CB. &G, BN CAESF, Bk 6.78 | 7.07 1,23 .97 1.22

BREWEREC, HTZHTFETESEEE  sxanmo 2o | 5.0 130
AREEN, RARRERN AR

MFE RS RRY, BRANRY s MEER HRLD) , BLMEREHWERBHE
B, gSmeTERTLAMHE X G SR GERRKL—5) , MELAN, RBa EX
£ IE% 686—CB.) RiHSSHWT RER, HHRK a &8 mg T B & Bai AR 1

® 3 SEWEEI017-41(L), SN D) RER HWHSEES

HEREKHEN (TE, me)
Table 3 The effects of the llving bacterlum (L), killed ¢el (D}, and cell-free preparation(S)
of Caulobacier polymorphus 1017-41 on the growth of bla-green algac(dry weight. mg)

L I _ 2 ® a D
w4k K | M T/ICK MLt - Tek W TICK
BEEaBE% st | 3.53 3.94 1.12 4.567 1.29 4.47 1.27
! B.66 16.80 2.53 15.50 2.48
. 270 | .90 144 4.40 1.63
[ B.T3 T.07 1.22 .93 1.38
Eggzﬁnﬁluss | 2.50 ! 3.40 . 1.36 2.90 1.58
Zok W 19.30 f 87.90 1.96 33.90 1.78
* RN ERAEMY (Senescent cultures), .

FRMBXMFEE, NEEERSne TEHFWAREE24ERSE LA, EEAEISR A ®
3.22i%, HEWHRE s SREALEIMBREERENEES, MW &R &R LW EHE AR
HEE LA BREARE !

THRARLENK O SERE (Nostoe muscorum) 1037, SLREMS FME, EHR%K
WSO KBEAFETERSBYEHRMM, %5 FIRIUE 75 RISPHAIESE. HBILRR
A SHRANTE. WRE « URIFBRBRTABLNLFALFERS, KA
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Ra SROFXSEMLEN THEA (FEs5) .
x4 HAFEARACE . MEMERERCCERELIEN
Takle 4 The clicets of Coulcbacter crescentys CB: on the pigmentatict of
Anabgenta qzotica 6EG
. \" - H,\E‘ﬁ H & a (865nm) [ #FE (62onm) X /oF BWe
] - T -
mﬁ:rv 0. DD HMEE AR RRE/MBE | MEL KR8 S9s/MEa MY HMRY
S
)
‘ ¥z M 0.1210 0,1270 1.049 [0.0720 0.1100 1.628 0.696 0,886
0_
a¥xa®/mg TE 0.0249 0.0242 D.B72 Jo.nua 0.0210 1,410 0.684 0,868
| oo 0.1260 0.1580 1.264 0.0300 ©.1000 4.333 0.238 0.633
2 L
- 4 @.i‘ﬁ-gfmg FEH| 0.0276 0,027 0.982 0.0066 0.0172 2,808 0.239 0,835
™ e A | 0.3440 0.4430 1.288 la.m.{o 0.2320 2.231 0.302 0.524
T2
E%SB/mg TH| 0.0400 0.0470 0.958 |u.015: 0.0246 1,629 0,308 0.623
W oE E [0.5390 0. 7300 1.o7s [0.0950 0. 4460 4.648 0.138 0.804
E20 !
EEATR/mg :FEi 0.0B32 0,0820 0,745 In.ons 0.0374 3,224 0.138 0.603

®5 HAMANXNCE.RESHM0ITEaREBLIRAEY

Table § The effect of Coulobacter crescentys CB2 on tke plgmeriaticn of Nosice Wuscorum 1037

:ma[ FH{mg) o & ¥a O-Dfi (877nm) RO DHE (656nm) T 3
s | B | P9 | M | T | SneTESR | Ml | PuE | engrEaR St s

l 13.88 0.38 0.1ig

we | 13.02 | 13,67 0.39 0.38 0.0278 0.1% 0,118 0. 0086 0.309
14.‘12 0,366 0.115
' 24.EB 0.98 ‘ 0,32

Pum | 24,38 | 24.82 | 0.04 | 0.p6 0.0286 0.31 0,52 0.0132 0.334
24,048 0.97 0.328

mea/ .
18 1.8 } 2.5% | 1.42 I 2,71 J 1.89 |

FI1017-41RCB Bk B B RA N EANR B B RS K6 25% 1037 BaERs g,
MEFHN AR, FUASRNEERRTRRASHBAN SR AREH L7, T
* WU EARARBEN LTS, BE5NBALE, ABasoxsE %t B4 80 162—
216%; M-REaMH108—154%, HRER—BRHEHDHESE » SHORMLE, BEL
S, HEERBMBAERE, DSIIATARA, ERBTHI R E SRR R RER
EFEARM AR ETEEY,

s &

. BAEHE (Caulobacter polymorphusy 1017-41 8 & & Eﬁﬁiﬁﬂﬂﬁﬁﬁﬁ
i%%%%ﬂ:ﬁ%%ﬁm%, HESHASAEHES. HEHEFI058, KEDHBPI037LLRE Nostoc
sp.ETRMNEREZESNEGE RN, TRERERESKENUERAEDHRERLEDS
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WAERNER, Tk HFIFFEESEERE & 3, 3 H W FF 8 (Cawlobacter crescentus)
CB. 5k, PN IEERRREE.

2. TEMITELI07I-41,. %TH WHHECB A LA JLF EE R A H R B R ELER.
fE R RA 111 K57, ARHABL AR FERSE THEE, EREEFETUTES
HFHIRAMEREEASESRY, THRAFENARAESEMNAERENEAEAL T —8WBYE., HEEH

R B, AR HDE, {RARmiE ARG HFREEK, ’
sl i R KIS L R &, ARRESERFEEN. MTHEARS &1
ARAENEERSEABKES dnfRESH. HAd mRBEEE AR, ERSE ’

#T,. BHESHREBRB:, Mkl d, BEFAEECSSHFECE, BR1071-41 5%
5 RE, WETE, BURELRRESAGET, BEHERDE, HREER 5, 8K B &%
%, Bk, MRPEIRDEWECDR, SEHNENBEI-—BEEEE. . .
3. WITHL107-4IKCB. A B S EFRAF R, EREARHM LR ¢, I 25 N
FaMmBFE GO FHESRAERRGOANBER TR, #—SHhESERw T H¥E D
HgEa IR (o) E48EMN, RN CEEAESR 686-CB,, Kad %k & 1037-CB,;
WI017-41, BEHFHE (4 EFERATEARABEEE L THIHIE, HEliRalih 45
SEFHHE (R4—52; SERMTEF 2 HIENHFEEY, EHNAEHE-CB,HE
EFRBAETEEENGE s SREESWE T BEEKE, K& 255 1037-CB, KB4
g B2 E  ARMATHRA, REHRKEERHI K. MR T, B
FEERNETE, ¥SUERTETHRE . B8 () ENSESHE 2 ANEARE
BB (LR4EES)  HEX ATABENNEAE, BEENMKIELEREYRBM
PR TR (40) FARKNANEEDEEN, NHEASKMREEEGHNSRMERE
4. FIFEATRINYIERE . R B2 1R R T B e ol A P o o S 0 W 9 L T S B A B
Enph, BERNTENEKTTAEWEBR. BUREAEARNRE-DYEBERET],
TH, EolghRm g K S o, NP HITENER R BRIEDFHFIES.
BERAFESEERROYIERE - ILREROAE, BHFLE— PR,
LB ERMAE ST RAFIERE Bunt B HE Y, AR TEZRREF
TR P, BT HITEYERESEME £ EN, BMNZAMAEERER
BHEEWAFEXRGEDR., aXFEAREENERE, WEB4SRAP R RE .
ERE. E5ERANFEENIEFE XN,

$ ¥ X M
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CAULOBACTER IN NITROGEN-FIXING -
BLUE-GREEN ALGAL CULTURE

T, The EFFECTS OF CAULOBACTER ON THE GROWTH AND THE
PIGMENTATION OF NITROGEN-FIXING BLUE-GREEN ALGAE

Li Qtash>ngy, Lu Jinyshu, Li Qun, Li Shanghao
Unstitute of Hydrobiology, Acadenia Sinica, Wuhan)

The study of ths title indicated that bath Caulobaster polymiorphus 1017-41
and Cawlobacter cresczatus CB, strains stimulated the growth and pigmentation of
algae and do not belong to algal pathogens, When cultures of blue-green algae,
such as Anabaena azotica 688, Ancbgena variabilis 1058, Nostoc muscorum 1037
ete,, were mixed with Caulohgcter polymorphus 1017-41 and C crescentus CB,,
respectively, on solid or in liquid medium, the algal filamenis grew much better
than the control groups without Caulobacter, The dry weight of cell from mixed
culture increased to 4—-154% of that from an axenic culture, Especially, the effect
was more distinet for the senescent algal cultures, and the algal ecclls turned into
green and recovered rather quickly, Compared with the axenic algal cultures, the
pigmentation of the mixed shoswed that the chloiophyll 4 content was near or lower
while the phycocyanin or the phycoerytherin content was much higher (about 2— 3
times) based on the diy weight of the ecells, The results suggesied that total content
of chlorophyll a4 increased with its biomass production and the phycocyvanin or the
phycoerytherin increased due to their better abilities of synthesis and accumulation,
Similar results were obtained from differenk treatments of algal culture with Cgufo-
bacter preparations, The sonieation of living cell, autoclaved cell as well as cell-
free preparation has stimulating effects on the growth and the pigmentation of Ana-
baena gzotica 686, A varigbilis 1058 or Nostoc sp, It is suggested that Cawloba-
cter releases some thermo stable materials to benctit the algal cultures,

Key words: Cgulobacter, bluc-green algne, interaction between bacteria and

algae,
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