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Isolation of Microorganisms from Salt Lakes in the Dry Valley,

Antarctica, and Their Living Environment

Osamu WAGURI*

Abstract: Isolation of microorganisms and determination of gases dis-
solved in waters of unfrozen salt lakes in the Dry Valley of Antarctica were
carried out, as part of the Dry Valley Drilling Project (DVDP) of the Mc-
Murdo Sound region during the 1974-1975 summer season.

Samples were collected in and around the Lakes Bonney, Fryxell and
Vanda. Gas-chromatographic and GC-Mass spectrometric analysis of these
liquid gaseous samples revealed oxygen, nitrogen and carbon dioxide from
in waters of all lakes, and methane and unknown gas (m/e 22) were detected
in waters of Lakes Bonney west lobe and Vanda.

Eumycetes were isolated from the samples collected ; one species from
the bottom water of Lake Bonney east lobe, three species from surface water
of Lake Fryxell and thirteen species from other samples than from salt lakes.
Fourteen species of these isolates have not been reported before from
Antarctica.

Two or more species of bacteria were isolated from the bottom water
of Lake Fryxell. One species was gram-positive rods and the other was
gram-negative vibrio type bacterium with stalk. The stalked bacterium seems
to be an unknown species of Caulobacter. Reports of the isolation of bacteria
of this type in Antarctic samples have not been published to date.
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L. Caulobacter O 1% L% 2 bn5b Y, Caulobacter 3 FEBAME - HI134 L B
ShTELT, PEINCHBEIHEEE CRARNER:OHFETHS LBbIhS.

L kL&

BEBRY 4 7075V e NS4 —HIRICEK T, 1971 XD F54 v —#4IE
i@ (DVDP : Dry Valley Drilling Project) 23{Tirh T\ %45, 4@, 1974 4£E DVDP B4
Biesml, BEBSET CTEMEHNE TR TWSARERD S EEbIhE ¥ 51 51 -
BWCHEET A NG - X v £ (Lake Vanda), # = —j§ (Lake Bonney), 7V 7t
#l(Lake Fryxell) - TOMED OIREL M, BIOLTOEBRERTO 1 DL LTEET
HBELDhhbLT, SEFTHLMLRCINTWeh > IcEMKOBEE A3HElT -1k,

2. H ;9]

F 743 v — il 3 100 FERTCB S h, MEZKTHEhL 3 DoRE Vs
DREEMEFFL T, FHETCRESTWBEFDRTVS. T h b O Fi A ERR
(YAMAGATA et al., 1967) % »TctgHnFEFEL T35 (K 1),

HEMFERNLZ DO L5 IeBIRISER T T, Lavd AEYK TS I TOoEY DL
WHERE, BICEHEBILA S Toh, EER > THEYDOMRENEBERCITHLIS X 5 iTix
Ste. TR, 1 (Menna, 1960, 1966a, 1966b; MEYER et al., 1962 ; TUBAKI ef al.,
1965; SucryaMa et al., 1967 ; CAMERON et al., 1972 ; Horowitz et al., 1972), #iK (Me-

T
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Fig. 1. Map of the Dry Valley.
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YER et al., 1962; Suciyama et al., 1967; Goto et al., 1969; CaMERON et al., 1972) 7 BH¥
ffoo Eukaryote 2RI T\5. L2L, Prokaryote OfIEICBIL CTix, WELIA=
=, AvEE, 7Y 7 e DO e ST IR,

WINPT oME S MM BT S <, ABBREEY, Rl
CEiEhicd on, 0°C UTFOER TEMBEHIKEIN T TORBTHEEL, Db
AMBFRFIC L > TR IR, S WSTRESKRE L. SR ZA LD HERE DI
bivd, FI4 v —HlPNCEET 5 REIEN CoBED OB 2R 27k,

3. ME &

3.1. BFEHRSH
3.1.1. F@BTO7ARHEE ORI

BT XT3-4m OEI DK TEBEbI TS, T T H Lo U Ryl 2T
L, FoHsc ki (ice auger) i X h EEH 12ecm ORI 7. KA
(B-5) 1wX b, BrxoEIOREHEK LI, SHFIUACHEKZ, HKERERD = A1 20 ml
EHBREE LS AL, BELLL W ShIKETD 5 < DEHBERICEL, SHIEEILR
ml DAL TAE VRS DIEALR, EMCHFEDES T TOMIE, K Loks &7 (&
BN X 0°CEIf—2°C iefh e, =27 <— FEHTIL, 79 2 er o B
DHEIC, ZoMORNIH—2°C DhHTE CBFHRERN) IREL, FKY A7 =~
777 THEIT S,

3.1.2. W ASH

~ 7~ — FEHCTOWMKET S A DN, BAENSRFELICEE GC-6A (TCD) » 2
ra=+r 73 7%B\e. AT AT v A2mx4dmm(o.d.), FTAFNE Porapak Q
¥ 721% molecular sieve No.5A (60-80 mesh) #Fi\>, 60-110°C TH#ilL7c (EARIB X
O B BRI 130 - 150°C) . %+ U 7 % A3 He (Ml 99.99 % LA ) Tt &% 24 -32 ml/
min, Z#EEHL, 25-30u] HEE<A 7 ) O THEALR. H:O ¥ — 7238 bh 5 L,
B X b H:O &R &, RoFABESHL K.
3.1.3. IREGOBIKES 7 AW

DIARNE TN OAHEMZE LY CHANEE DI D, B LKB9000 & » A 7 v~ 7 5
7HEHPE (GC-MS) ZH\WTHHET -, ¥, GCiC X b g & [ U &t
WA Ao, ©—2 OFBRMENRZ LD 57D T, GC-MS CIXEMED LT s &,
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3. 2. WEVREAMKETBORES L TERRAE
3.2.1. $EHKEE

Fzm—, SVRE 7Y 7w AMTORKEINE, BEFARBRKERTAREZERAL, %
fo, BOKERIZ T0-80% =F A7 A2 — L CIEHHREHE L. BRIL 7oKy, BKETE
2y 7 XD EFHC S00ml O F ABWEF RV EBRCB UL, AHETXT0°C LT k-
THANFEDIR D, BEHOITETL .
3.2.2. EELSOREM

WA ¥ Don Quixote i (No. 1, 3, 4, 5), Don Juan#h, Chad #), £=—-%, 7V
7w, NvEEEEK, Onyx ), Bullyh, Tayler, Rhone, Lacroix, Sollas, Hufhes,
Commonwealth, Canada JX[EifEKI ZO'A = » + (Scott) s fFI CTHEL, +-XT 0°
CUTIBHE: - TCHEANEDLR . HERABTZFE R, Canopus i, Don Quixote i, +
= —F#¥, 7V 7w, v EHFEA, Taylor, Rhone, Meserve, Lacroix, Common-
wealth, Canada & K{MAMWEE, A= o HHEH, <27 ~<— FEMFED, Bird IFCEREIL k.
PEDHEARNLF A v vETRIRL (10-20g), S HiciiHBicAnL X, A=y MM
THRER, ARCERLE. U EoRMIBIC BRI 5T, o

3. 3. MEHMOREBRFZE
3.3.1. HEH

T7r7m=f vy SO0pg/ml, 7 ew~<qg vy 30pg/ml, 7 FwokE 0.1%, B+ 0.1
SrMmzic 1.5% EXREIC 8°C THEE LKL, IbiIcEh, MYAEH (B=+x2 0.3%,
BEll=% A 0.3%, "7+ v0.5%, 7 vkl %pH4.5) © 15-20°C THHEL. #E
SRR 1 ml, LERENE 38 Th ot
3.3.2. M B

TR (BR=F2 0.1%, X7+ v 1% & PR S e BT mLicd
@,ﬁnz,Ayﬁm@&;ﬁ5J®[itm%%%%ﬁ&%vhhﬁ%fﬁw%mw,ﬂ
EE132°C % LU 25°C THRW EIIHKUH (A F -y — k) R ZRAL. REHR
BEIRIT IRE TN-3 BB E AR & 5 B2 AV, LFRRARE CIRE 5 (67R/4) L, 550
nm THEKIDELC., FUEHERZIET A VLT + A7 BT -1k '
3.3.3. ETERMEHEE

MEO BT EAMBOBTL, AR E2.5% 7 rx -1 715 e FTIBEIEEE 1%
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Befg Y 7 vREETT, 30458 2000r.p.m. 10 CEILL, WlcZEBKLNL <8 R
5L, BRERE L, ZoWBERZIER L~/ 150 mesh (3 %k &3 — T §§
B o bicE#HETEIEL, TE TR ToRKIC RS KR VRO, TRE
b7 vy — 2 CHE%, Biz Hu-Ds 11 BITEFEMSE (100kV) i X b B 1.

4. & B

4. 1. BHKBIFEHR

BN AXEMICE T, WKIDTEECHEETHZ EVEETH 7o T, #KEEE
HAZ = 7 I 7HEALTOHW L. LikdioT, HO ODFEN KEEFEL ko7
DT, 40N H:O O — 27 OHBRLBIC B S W% 7 AD L% ii~Ni. 7gds, Porapak Q
H 7 AFTAFIT, HO ¥ — 7 PJgicih s € —21%, Hs, Np O Ar, CO, CH,,
CO;, NO, NH;, H:S, HCOH, NO: Th 3. i, EROVA/e= /771015
AT, Bl cBEHEIhCF - LD -7 HBOMA B L0 HEDS B0
T, GC-MS /3 HHIEED RIT - 7.

A= (K2) X, FILIVBEEFARRCELVWER A bR, ¥—27 P12 10
m, 36 m T&<, 19m, 26 m T 7%->TW5A, €=27 P23 19m, 36 mT% < 7z
TED, RECLIBEFRBKEhENZ LR, Pl DRSS L GC-MS TOREDHE,

A Pt ATER
r
P2 WATER
B
Pl
I WATER
py P2
PR, N
Pl
D VIATER
P2
3 4 tmin)

B2 vA7v=}t 2357 4 1EDE=—REDEFH 2D
Fig. 2. Gas-chromatogram of dissolved gases in water at different depths of Lake
Bonney east lobe (A: 10 m; B: 19 m; C: 26 m; D: 36 m).
Column: 2 m, Porapak Q; sample: 30 wul; carrier gas: helium, 32 ml/min
(A and B) or 24 ml/min (C and D); detector temperature: 130°C (A and B)
or 150°C (C and D); column temperature: 70°C (A and B) or 80°C
(C and D).
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m/e 28,32, 40 DF A + v — 7203 BH I, Np, O, Ar DG ENTWAH I EHALME
foote., E12 P21t m/edd DML — 7 HRL, 13EAEN CO: T FDf, m/e 16
DA F b CH OFFENHEEI A (K 3).

M
<o,

P3

Qs

I A é(min)

RELATIVE INTENSTIT?

B4 ’ARIZ2r=r2 753741215
A = — DB H AR
2 Fig. 4. Gas-chromatogram of dissolved
(on,d ; gases in water of Lake Bonney
’ " " west lobe (depth, 28 m).
- Sample: 25 ul; carrier gas:

0 10 20 30 4o

"re 32 ml/min; detector tempera-
® 3 GC-MS iz X5 E=—HHEF ture: 150°C; column tempera-
# 2 (P2) DRE ture: 60°C.

Fig. 3. GC-Mass spectrum of P2 in
Fig.2 of Lake Bonney east
lobe bottom water.

A= —FAHIIEBKOLHH LA (K4) 25, PLIZ N, O, Ar THH, O: Ol
CREWZ EREHSTORSE (K 5). P2 BfloctR_TEL K%L, GC-MS T3,
BEAENCO: T, FofibED CHy N: 71X CO, LT m/e22 44+ vEEFTIH
Moyt Shic (K 6). P3, P4 (MGEBEOS T TIE BB AL LT, GC-MS i
IBRESTEIM ST,

A5 (RTA) 12 P1#INz, Oy, ArTH B2, Np, O DME2NRIEF4:5THBE L (K
8) 1B, Or OEEEMMUICH~TEE EARES i, P2124A= —F#ls Riic CO,
DRE % b, CHi, CO B JUFRMPS (m/e 22) b bhic (K 9). K 7B Xt
W, BAIOEIA LRI GC DF v+ — T, DBEBRMIL -,

79 7 AT (K 10), GC o' — 7 Pl w4+ 5 No, O, Ar 35 X0 P3 oS
CO: ,CO(K11)D&ZT, CHsyy, m/e22 IZRDOLIT, BEFV AOBEOBD T &
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5 GC-MS & X %+ =—Falaf
»A(PL) OFEE

GC-Mass spectrum of Pl in

« Fig.4 of Lake- Bonney west
lobe bottom water.

Fig. 5.

B 7

Fig. 7.

A P2 WATER
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HAZa=1t 7

4 (min)

574X BARY

OB H AT
Gas-chromatogram of dissolved

gases in water
(depth, 68 m).

of Lake Vanda
Sample: 30 pl;
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temperature:
100°C (B).
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Fig. 6. GC-Mass spectrum of P2 in
Fig.4 of Lake Bonney west

lobe bottom water.
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Fig. 8. GC-Mass spectrum of Pl in
Fig.7A of Lake Vanda bottom

water.
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N . o WATER

P3

WATER
Pl

P2
) P3
50
C WATER
P1
P2,
28
(co) | -
+ + t

16
n,d 2 &(min)

10 ¥YAZ2wv=Lt+ 203740157
V7 e LD AGH
Fig. 10. Gas-chromatogram of dissolved
gases in water of different depths

INTENSITY

RELATIVE

33
ice?) ‘
|

° X 7.".“, ¢ 5 w0 of Lake Fryxell (A: 4 m; B. 12 m;

' C: 18 m).
9 GC-MSIZXnsvEHEEYA . Sample: 25 pl; gas flow: 32 ml/
(Fig. 7A, P2) ORE ‘ min; detector temperature: 130°C:

' olumn temperature: 70°C.
Fig. 9. GC-Mass spectrum of P2 in ¢ peratur

Fig.7A4 of Lake Vanda bottom
water.
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Fig. 11. . GC-Mass spectrum of ,P3 in Fig. 10 of Lake Fryxell bottom water.
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88 mom CHIREROR
DRI TH 7. L, BREBORBSI I TIL P2 0OFEMEL L, P2 5 A5 DHE
NLBELEING, UEoKERR2RIRETEDI., ZhitXBE, NV EHER= —TEHDOWH
Kix, BEF ARBREPELUL TWBZ Ebh sk,

xR 1 EMOBEN AL
Table 1. Specific distribution of liquid gas into lake water.

Gas sample I CO2 N 0, Ar CO m/el6 —-22 —40
L, — SR —
Lake Vanda ++ o+ 4+ o+ o+ ++ o+ o+
Lake Bonney west lobe +++  + + + + +4+ 4+ o+
Lake Bonney east lobe ++ + + + + + - +
Lake Fryxell ++ + + + + - — —

4. 2. HWEMDOHEE
4.2.1. HEH

AR EHEINTER U BN, e oRAPRIC X D 1TROEELQEI W (E 2).
5@ Chrysosporium sp., Dendryphiella sp., Penicillium sp. (33 CiciERA v 7
BTCHBEER T WA (Tusaky 1961), Zoftid T XTHE T 1D THEE IS DT
% %. Zygomycetes ® Mucor hiemalis, Mortierella sp. (37 7 * H T THEEI L TH
Y, Ascomycetes @ Thelebolus microsporus % 7 7 A 7 HHF THEHEI h, BWoFEHKD D
DEINT\W5. Chrysosporium sp. 13EEBRES L7 7 A M THHE I, TEHKEL
HDEINTWDS, LD, WDTHEEI WA Aureobasidium foliicolum (3. v v 7 (B DEVL
0oL, EFRERIEFRERSALR, MThbFRIERLIDOTH -, ThHDHEEH
BL TxBhck & KR THMCHRET 2 TETH 5.

*2 <rs<—F 3oV InLbLABIhCEERER

Table 2. Fungi isolated from the Antarctic materials.
K. TuBAKI (Tukuba University)

Species Locality of samples
Zygomycetes:
Mucor hiemalis WEHMER** Scott Base (pool water)
Mortierella sp.** Cape Bird (soil)
" "ok Canada Glacier (melt water)
Ascomycetes:
Thelebolus microsporus** KIMBROUGH Scott Base (pool water)
Deuteromycetes:
Aureobasidium foliicolum MULLER Lake Fryxell (surface water)
” ” Lake Chad (surface water)
" ” Canada Glacier (melt water)
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Species

- ;‘i;}}érg}'llu;v\;(;lisi'c‘c‘)lor TIRABOSCH1
Aspergillus sp.
Cephalosporium sp.
Chrysosporium sp.* **
" 14

Dendrvphiella sp.* (D. salina ?)
Diheterospora catenula:a KAMYSCH
Penicillium sp.*

n n”
Unidentified
Yeast

14

*W;'\l‘readyr fouirild» iﬁﬁj{nrt’arcutircia. -
** Already found in Alaskan Arctica.

4.2.2 jmeS

Ko A3 v =i b U iEY & e o/ERTE 89

Locality cf sample

Onyx River (water)

Onyx River (water)

Cape Bird (soil)

Scott Base (pool water)

Cape Bird (soil)

Lake Bonney east lobe (bottom water)
Scott Base (pool water)

Canada Glacier (melt water)
Lake Chad (surface water)

Cape Bird (soil)
Lake Fryxell (surface water)
Lake Fryxell (ice)

S DGR X ORI Yamacata ef al. (1967), Toru et al. (1967) 1= X L <
ANDRTED, KBKEGEEANTADEGE 3), FWMESELVERRDD, K=

& 3 HIEHEEK OB

Table 3. Salt composition of lakes bottom water.

| Depth | Temp. K+

|

Salt lake 1 Tam) | °C) | (e/ke)
L. Bonny

east lobe 34 —-2.8 2.87
L. Bonny

west lobe 28 —4.7 1.41
L. Fryxell 18 1.9 0.213
L. Vanda 68 24.9 1 1.490

Cat+ Mg+ Cl- SO,--
1.54  26.03 154.50  2.95
2.16  7.47 69.36  4.19
0.063  0.34 3.77  0.18
2.90  6.60 68.75  0.63

ML, KB —2.8°C T MgCl: 7510%, NaCl 239% 38R LTk, K= -7tk
B2 —4.7°C, NaCl 7% 5.8%, MgCle 28 3.1% 43 hT\Wwab. Fiz, SV &L KED
+24.9°C, NaCll1.2%, MgCl;2.5%, CaCla 23 6.4% & ¥h Tk b, 7V 7 v rilizK

i1 1.9°C, NaCl0.6%, MgS0:0.15% &4 ¥ h T\ 5.
T TRHIEBRANR Y 2 ERBOARK G, IOICHEBEERE L T0.1% =+
2, 1Y% X7 v MzlcbD, HAWIEEZ LK\ WERESEZ DL D, #K 0.1ml]

Fialr 0.5ml wiEFEL, BEEYRRIL.

HBRTERTFRNS LOBRKPEA TV, LE
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13.2°C & 25°C CEEXR T T,

ZoRR, ERGThoBRELRTS, 4=~ 75k L00 Y £ ORI, b
A OBHNL T E 7 o e,

7 ) 7 e A HIDFEEK R BT, NaCl6.3g, MgSO,«7H:O 3g, <7 v 10g, %
f=d 2 lg, %R 15g/1 (PH7.2) XM 0.1 ml /L, 25°C THFRHNCHY 1 7
AEERLIbOn b, *v vofl RIS W EBO 2 r = -2 ¥ Bbhi, 2°C T
DL 2 7 AL ERBEOH, 4L voBloeyr7@anae = -2Blbhik. BEEET
ERBFEX R DRI, T,

2°C THHETE e ME ORI HERER TH B, 25°C TH#EC Il & o R—&
13 F KA T

25°C CHMTELMBON, £ voEoa e = 2R CERY 2mm, EERY CHE
Thbh, EEILREDD (0.5% 7 P oS ETILIIAV v POaRni-&E 0 T5),
WL CTEER XA v, BMEE T T, 0.5x 1-4p of IR TEHEOEIIER, M@
EABAL W E S <, BEREBR RS, T EEL RV T ABRFETHS.

M e = —2E%S BB T, EEH Sop TN, BAMEET (100f) T = =
— DOFHERTEN DT DDA IT 1. CD 2 r = —3 YT, FEIL M BRI % T
L, SO T TR HICREIT, #5475 LTk EB . BEMET (1,000 )
TIXE 7 ) AROFET, KEJ120.5x1p, Flg, Furic, 77 a0l E b0
FFETH », 1mM MgSO, ¥fjnssHh T rosette formation 234 bhic.

CONNTE R E T B CEET S &, EERK 60 nm o BB R L stalk 2 4
TWwic (K12). Fhic stalk 0% X VER 1Snm OpE A L bhi (K13). Fi stalk

%

® 12 Fz strain OB FEMBFTE
Fig. 12. Electron micrograph of Fz strain. Negatively stained with 1% uranyl acetate after
the fixation with 2.5% glutaraldehyde. The bar indicates lpm.
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14 Fz strain 0T FEYEITHE

Fig. 14. Electron micrograph of Fz
strain. The bar indicates 1 um.

—-
>

=3
n
T

ABSORBANCE AT 550 NHM

Fz strain O & FHEBEEA . \ . g
Fig. 13. Electron micrograph of Fz 50 7.0 S.0el
strain. The bar in A indicates Fz strain OFFIRE LIFT
1 um; in B, 01 um. pH DF&E
Effect of pH on the growth
of Fz strain. Medium: 0.2%
pepton, 0.1% yeast extract,
1 mM MgSO4-7H,0 (pH 7.2);
culture: 20°C, 7 days.

7 pavs

0.4

550 M
T 550 NM

A

=

<
w
<
P
o
=

5 pavs

ABSORBANCE

13 “ 4 B

[ I 20 ERES
TENPERATURE

MGl  C v HCENTRATION

17 Fz strain D ¥FH ¥ X33 NaCl

we . ' .
. Fig. 17. Effect of NaCl concentration on
Fig. 16. Effect of temperature on the 8 thﬂe gro{vth of Fz strain. Cul -

growth of Fz strain. ture; 20°C, 10 days.
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&L OBE, B 20nm o sheath Ta F T\, Stalk iR E R Eh 1K
Tohbhic (K14), MifanZoBii G R bivich - .

D EDE#ENRA BRI T, Hico OMECIER L CEDR 2T, S o/MIEERL
#% Fz strain & X & LitT 5.

FED pH (1 5.5-8.0T, i pHIZ 7.0 £ (X 15) T, FKEWHEREBIL 10-25°C
T (X 16), 20-22°C {352 BETH D, 25°C UL TCREMCREBENITR LR -T2, B
MR TE XVERBRCTRETES2b0LBbhs. HEEL NaCl0-5% THEEL
AZbhnt (K17).

% 4 Fz strain 13 2 btk WE K el
Table 4. Growth inhibition of Fz strain by antibiotics.

¥

Antibiotics Concentration Sensitivity
Penicillin 0.5u +
Ampicillin 2.0 mcg +
Sulbenicillin 30.0mcg +
Erythromycin 10.0 mcg —
Chloramphenicol 5.0mcg -+
Tetracyclin 5.0 mcg +
Colistin 50.0u +
Streptmycin 10.0mcg +
Chephaloridin 5.0 mcg +
Polymyxin B 100.0u +
Gentamicin 30.0mcg +

%k 5 Fz strain ORBICE T TESY L G ORE
Table 5. Effect of organic and inorganic materials.

" Culture medium ‘ 19 days (O.D.) 24 days (0.D.)

Basal medium* ; —0.002 0.028

+ Inorganic materials** ] 0.002 0.067

+ Casamino acid (0.£%) ] 0.015 0.040

+ Yedst extract (0.05%) | 0.057 0.201

+ Inorganic materials 5 —0.003 0.062

+ Casamino acid

+ Inorganic materials ] 0.035 0.413

+ Yeast extract R

* KeHPO, 0.7%, KH,PO, 0.3%, MgSO,.7H:0 0.01%, glucose 0.2%;, Na-citrate 0.05
%, NaCl 4% (pH 6.8).
** FeoSO, » TH20 0.0005%, ZnSO, - 7TH,O 0.0005% , MnSO, « 3H:0O 0.0005% , CaCl; 0.0001% .
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WAREI 7NV I b =A, T2 =R, FVa—=FKy, <=NLb—A, =V=, b V)
— A, FAa—RA, TIE) =R, HyHR—RA, FTAI)—A, FVue—RA 74 /)—
A, G2 =R, IAEF=—ATRTEETH-. HEYERSET 2 r I IUE =V
2r=Avv(10pg/ml) #BEE, 2EALOHEWHITRZIW, b (E 4). HeS FA,
Urease {Et:, » 27 —ELRETF 7 e —atdr v F—CRBHTH 7. BENEYD
THHIYF I VBOFIFRADREM -1 (R S).

5. & Z%

F o4~y —EEICERT D WRERD b2 MAEHDORERT L L CoEHDERE, &IV
A BT YAMAGATA ef al. (1967), Toru et al. (1967) ik » THLSAXBRTWS. Th
wral, BELMETIEL, v +24.9°C L EWIERICRE&EELY LI TVWAHDIC
LT, CaCl;736.4%, MgCl, 5 2.5%, NaCl# 1.2% 3 &¥hTkh, Zhbokil
ErbAIUE, EYOERBEECE > THRDTHELBRBRE VW5 THA Y. Ek, &
Effbiic 7 AFHTIL, N2, Oy, CO: TN ThEFEECHEFLTEY, b, §FT
RSN TWish -7 CHy 3RS h, £#HEECIIELev-LocEbhs. e
BIL TIXEEBAK A& Goto et al., (1969) 12X » T, EEHD Cryptococcus albidus, Candida
diffuens, Can. humicola, Can. scotti, Trichosporon culaneum, Rhodotorula glutinis, Rh.
texensis, Rh. rubra D\AYBEI T\ 50, HIECBEL TIRECEHE IR T,

SRR L KRR T BRI TE Y, AERLRECE -, 44,
I HIEFNDLE L BbiLs,

A= WP \WT, KRR LOERARKY, KB - TELWELEZRT I E05b
NT 5 (YAMAGATA ef al., 1967 ; Toru et al, 1967). K{E 13 m TKEH +7.0°C iz T
ERL, ThIDWLI D ELETL, EBKT-2.8°CikigEts. ZoOREZL K2
THRONICKBR L DEFEN AOELEBEER B D0 b Liticw, KBKFOERF 7 A1
Nz, Oz, CO: 23 g (CHs 1IE), MAHEBCE 5T ZBIXicn & E2 b,
B> B4 5 &, MgClaify 10%, NaCl 23 9%, FicKiiEss —2.8°CTh b, HikEh
EDCIEE A LRLEETEDDE V2 X ). BECENT, #BAEHIE L IBHE
Tk 63, 4MEED T, Diheterospora catenulata D3y EEI Wi=. = OARGELEEILF®H
DA CHEFCER TS Z LB TV 523, BEBARETHMINICOXSENFDTTH
5. e BB SEIORK T B S high -t
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A= —PEEN, HERLELL NaCl s 5.8%, MgCle 7 3.1% L HMlicke~, HEFEES
KWL 5 THBH0, Kidn —4.7°C CTREOMTIL, EMFEEL L CIFFELVWEF L X
5. WHENARBEAL T, &N TRIBIICEATHT, CO: IEFILE S HTRA
TWAHDENMZ T, N2, Oz, Ar, CHs 5 X USRS (m/e 22) /s s S hic. m/e22
A A VRXRMD A AR DT A4+ VMY THZ b TFHRIh DA, $ic—J, HO ¥ -
JUBCELIAEY) TAEEND 7 5 74 v b4+ vOIREEL H D, SHB R 2T
5. ZOX5FEENrORMB Ly, » 2 VEGRT AR I Z L%, SEOFE
MHBTTHY, ToI &L, 485, £HoEREBEEL TEKRHIHRETHS 5.

MAEMCEL T, BRCAEHIhTELY, SE0BAMRIEShLr 1.

7 ) 7 e VORI AL Tk b, ToOEBEIEKOR /5 BEX +1.9
°C T, REZX18m TH%. X AL O, Ny CO: DL THhoTc., Lo T7 ) 7 &
I, OB THERPEBTRE - T, HITVBLMVWRERLIE L F 2 bh
5. LrLiens b, EROBE THAEMIE B IR TWinh -7z, GEERSH T 7L
Eb 2THOMBAI Y HEI NI chITTHS.

12 0.5x 1 -4 OKX & S CHEOEIELR, MEIARN, muiEs <, ERFEHX
fe<, WEE, RS T ABERFETAH Y, 5 TRIXE 7 ) AIRTHRY ZEH 72
<, RIWEERBF L stalk b > T B028 8 TH S, stalk O X O EIIZERD

Z*% 6 Caulobacter r Fz strain o JL#F
Table 6. Differential characteristics of Caulobacter and Fz strain.

Caulobacter Fz strain
Cell 0.5x1-2n# 0.5x1#
(Vibrioid) (Vibrioid)
Stalk 1 1-2
(o.d. 150 nm) (o.d. 60 nm)
Rosette formation + +
Flagellum + ?
Gram Negative Negative
Respiration Strictly aerobe Strictly aerobe
-Utilization of Casamino Acids +, =* -
Temperature 15—35°C 10—25°C
pH 6.0-9.0 5.5-8.0
NaCl 0% +, %% +
4% —, A*E +

* Caulobacter CB-G strain, MARIS.
** Caulobacter; MARIS,
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ISnm O R b, e OBf, stalk ORIIMBETEML T DA, F7id rosette
B L CTute. ‘ _ .

LT AT D stalk L OMEO S EFHSLE DL, HEBX Y Caulobacteria (PoINDEX-
TER, 1964 ; - SuAPIRO ef al., 1971 ; BUCHANAN et al., 1974) BT ATEEMNASHHOT, E
I BOR LN Th (F 6). Thic X stalk OERBICKEIRERN A DR, FHTHE
NaCl BRI\ T b, Fz strain 124 5 Caulobacter (3.4 % TIIAT RO bR Tuwaws., F
e, Caulobacter DK & e D—2>Th HHEEIL, Fz strain KBWTREGETDOLZAHRA
WX R Twiew. BlEoZER W X b Fz strain (X, Caulobacter JED R D FfEr, BB\
(¥ Caulobacter B> HX s FIBEREL S DAL HD I DEEZE L BID,

33

RIGTIREL TEMY B D ¥ LIc BB ERERICEH OB BT 3. i, KPi%
DfERE2CTE), BRCTORECIHE, SHHEEY  LTELXAFEL/HRD
B, REROSBCIMA%E ) ¥ LICHEREREAEER, MEoL#iH %l
¥ LICBRILREFT TR G LB o B2 RLL 7.
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