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Studies on the root nodules of alders (Alnus spp.). (V)
Some new isolation methods of Streptomyces from alder nodules.
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ANy RIBHBIUEOARKIE, RS THOBSRER bA & ORE, FERDBLTH 19k
(1951) THf- L7z Sic, W x2ESHEEO—FH LTV 24 THh, Peklo (1910) it zicx
LT T Actinomyces alni Peklo %24 52, HOBRAFHRIEILHMOZHFERLHD
CEDTKz, S LI Waksman S. A. & F Henrici A. T. OfjItiZ, Bergey’s Manual
of determinative Bacteriology (6th. ed. P. 967, 1948) ichivT, Peklo o@m4ALE
Actinomyces alni % Streptomyces |&D P icdl>TE b, Hic Waksman (1950) I,

ZITH LT Streptomyces alni 122 AFEIHD THWDICE D7z, BIECICHER D b4
Wy CESSREG SR EHIED OSBRI LicE BT 2 boicid, F4k Peklo (1910) oMk
HOSHEICEE T 23 ¥ 458, Lieske (1921), Ziegenspeck (1929), Borm (1931), Krebber
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(1931), Plotho (1941), #fiA) (1951b) EDifHkiEAslZ} SN 2743, JLED 5 b EERBRI:

CICHERERBRICI Tl 2 B K RTIL T w3 Llbits b0k, Hisic Plotho (1941) #t
Alnus incana O &-~FEOKITIRIE (Actinomyces alni) %538k L, ZX/KBRETHE
& L7z Alnus glutinosa OINTIERE LT, Lo HIKIC K e % 5 DM AT D B I
Ewn

LAt W ok (1951b) <, -~ 7 % (Alnwus japonica Sieb. et Zucc.) RUFv o v 7
o (Alnus firma Sieb. et Zvcc.) OF & LT 1~ 2L OS5, Plotho (1941) it
kD F kT e Lk,  WH A & K E TSI E T o7 U 2Rt L, Ik
DI TIE W PITRALS & B ROR—28E—~ 7 » v IR L, Ao+ 2
RBRER2 PP EOTERL, wiHicowT 87 nl, i 1545 o > v~ vEHjw T 63
B, BHICOWTIE 7210, 3 1411 0> o ¥ — L 2 W T 13 #ROTGHAE (actinomycetes)
DT L) U 7T 2 it UreAs, 15 53T i 3 /e A3iied T/NT,  TLOREiTIK D
SHEEOHES DAL, o F L b —EDOBITRE D H A 242 & IS F, WK O EEEED
AR R EN TV BED 2, TR RO FILAEE E L CH2 biLT:.

2T, Lo BRI/ EL BB T 209 R k0 Fekli L, EHU O Ok EE R T 2480
TR LM i LR T W Tl B D7, ABIRICIKD &~ v 7 ¥ SO HYR 22 &
e 2 OBIFTICHAT & JMbAL S Streptomyces $33: & LTHME 2 L7z, HosriRBico
WTHRET 2 LT, ERHOBESIMIRT S O7L TAHD, 1L 7DD 6 —5E
DR (DAL Streptomyces) k3T 2 ke OWTH, WLl L 2132 icFED
7eDT, RILDOWTD 2, 3O5HERBRGA bMITNZ 22 & & L

HARE O OFER R T 208 b % v = =€ (Myrica rubra Sieb. et Zucc.), 7%
3 (Elaeagnus umbellata Thunb.), € 7 ~#* v (Casuarina equisetifolia Forst.) DAL
ICHEIB L7z & T o, v 7 FEOL N & RS « ORIFRCHAT & b 3 Streptomyces #33:
ELTHEERN W E/OOD DT LEHF T %,

I RBOPCEFAIC L DD EERER

AR ¥ <=~V 2 ¥ (Alnus tinctoria Sarg. var. glabra Call), ~> 7% (A.
japonica Sieb. et Zucc.), ¥ ¥ 7> (A. firma Sieb. et Zucc.) RtF++ ¥ ¥ 7o
(A. Sieboldiana Matsumura) @ 4 HFEEOMREITONWT, EWEH 25 7 Hf;ﬂ{-ﬁn 27 42
A, YO CHEFIN L TGETSER Lct 2ADEL LT Streptomyces D4YHERBRD
R E D b DTH 2,

Y~/ F, »~v ¥k Rehder (1927) w3k b £+ 21c, Alnaster HlEic,
Yeo¥ 7o, FFAYeovrToid Alnus BiRiTH 2, FEVICED GEWHEGERICS
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b, HOR 2 HROE2 KO S, ReOHEBICHATLRbiLd Streptomyces 733z
ELTHEEINZOT, BMBRBITOMT R 2 K%~ 7 8] (Alnaster group), %2 K%
Yo oH (Alnus group) & LT, ZOI4FTdksHEHE L,

1 #RbiE e ik _

SEECH VIR R ABIRE S b, SREHRERERY, CGIEEIABRRTHE4TH) oiic
F Lie 1 ~ 2 EAEORA R DHERICHE LT WS, SHEDE LT A WA %R L7
bOEMWI,

S EDOBE L RT L RO TH %,

a  FFHUNAE RO T T L KBOWMAK TSR L, WYL ARFOBELEL TV 3ROH
7% 1.5cm AOE2CEID G TR, FiR 18, ZrEHELAMKTESE
W, EHUKCEIANEIE R R E £ LK E > ¥ — v oz %, '

b KICIEHFEANT, RO > v — v Odih SRETHFEOROMA LR L, B ET
KHRGERVED, T a - L CREEHFE L7 FRE T =2 — A TEE L7 FF0OB
TR AZHRT, HFFLU FOROES L KRR L, Tl O L T oA o
TR HkS, ZicEENEM2EGRRBI L /Mics 12 b ¥ 5, MRS L TWw3Y;
Ak, HoBWs L MBEOLEET 2T,

c DEOWMEIC L b, FERRE A TE, JE 2 B ONCHEDTRA SEWE 2 AL FILD %
FARICRBARRI OITRCHIE L7z 2 2R2b0THS (I, ZR2, 3, 481,

W AEDOHRTIE, GV TR ZOMCHD 2 EHYR 3T ) £ 61 25k
WBRET 28582, HOBRRWHERSERZG 6N, L—Kicy > v 7 ORI D
bR, Y 7 FHORICINTHEGICER R b OB 647,

d  KICEE L7 FIEtO JehigB & duidE D i 2 ~ 3 it Lo, KO TR bAL7ih
¥, Toili LT & 2HBRAA OM IR (B RERICBI T 2, W%B—20 kL
FRHUCFEDSbihs & 2 [MHERIOSEER 1TV, [ —XBRAF A ORI 3R & TS
L7z,

e SEEEELE LT’, FEASHIEIOSHEAER (1952b) TiRbEN TV EH 2 bk
FERER— (40—~ 7" b IR LYz, LA ERT L ROUTH 2,

B2 B 200g
B 20 10.0g
KoHPO: o 0.2¢g
KHaPO:. et 0.3¢g
MgSO, 0.2¢g
NaCl . 0.1g
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CaS04 t ittt e e, .0.005 g
JE R i 15~18 g
pH |7 NaOH T 6.8 1cfififk, <7t v dHEIEDORY ~7 L EH Lie, M
KELTIE, =€ a2k GERBHE) © 10 EEOEFKEM 2, Koch MM T
1R 24T\, 24 BRI CIAE R, ISR BRI L7e b D\ vwiz,

Y EDOSEHREDSET LB, 28°C OEWRAF T TR 1 - AR 2 FREEmo F4R
EXRRL, BRI OREITLD NI A R, RECOWTHRRIOL, LHELEFED i
b DITDOWTIEEIAR PR E AR L TR 2 1T O BIRF L, KOEKBRic: L 7.

2 SHERBR DK

LI O LHEFIN T 250 BRE ~ > 73 (FELTr =y /%), Yovo
SHI (Yo¥ 7y, FFSYer T o) KOWT, BN 25 4ET7 D BN 27 422 HicED
T, Rx 17 i, 19 [, £ME 10~30 RNIOHREE W CHEEM Less, Hokki
HIR, HIRKCRTMLTH 2,

EDARLIRIC & 2HHERROFIRTIE, »~v /7 F, v ov 7 oliffin s, xOFIC);
B LIEDN B ISR (actinomycetes) 33z LCHEEEN TR D, HOMSEHIRERRIZ
AT BTG D NIRAI O FEARTEIC X O, I R D 3 DO FEM DT h icEh 241
7o

IS

#5128 0 2@ T 2 FEAETIOH IX F6 445800 THRHT, v b old 48 R cRIIRAICEE
HiL, Wil ~ 23T 0.5 cm WIORHICIT T 2. HAGHRBYSTHGORRESGT
ZIREROFH THHUCE G L, [ERRLIFBE DR\, JE > LOFEDOTI L 6 BEaD Gk
FIFHICH T b ORI b, AFERCET 20, »~v 2 FHOREH bR
- 7eHRE (actinomycetes) DARFRGN & didd, X v o ¥ 7 o Hih b bFTMME 272, JEDFE
HEH R U7l R (actinomycetes) drpicid, A-161 SiE#koin { Micromonospora
BWET 2D & ENiens, HEDLZLRFRKY OFMEE T2 Streptomyces O % 5
e Enze, G LR, azlid),

AN SO TR, WilB2~ ST’ ~2mm froRFE L LTI, REHRE
DRI EFEOTIHD: & IEHERO KM THDIL, EHE RO T, RRcEELarEL,
FUCPRIARN { TG T 20 FEHUCHIA EAFRE N I Rl 2 2 &L AO Ry TAN
LD THA S RRT bitie, RFEBD S ORY > v 7 OB BoEE I N7k
94K (actinomycetes) DA E LY, FhicH v 7 FHM S bl le. EIZRES
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Table ] Results of the isolation experiment on Alnaster group.

N I | | spmasmge  JLAER IE | solatel :
$ A E'IE 1 B HREH & # B 4 % actinomycetes i =
Number ‘ BT FE g A
.Date-of Species Number of of test Isolating . Stock - Type of Notes
isolation test tubes tubes act. frequencyw number develop-
- isolated % ‘ ment
p sen Alnus tinctoria i
26.VI[. 50 var. glabra 4 1 , 47257 ] A—135 ‘ I ‘ -
o 5 A—136 T
ju_.vﬂ. 0 7 2 2 Ay I -
31.WIL.750, " 8 o | 0
4.Vm.’50: ” 12 1 8 ‘ A—138 I
18.V1."50 " 7 0 0
T - . THESTELE 1 AD
A—199 ! Bact. 1 test tube
A—140 T
A—141 I
22.1X.750 4 20 6 30 A—142 1
A—143 I
[RIREFELD
! ﬁ_iﬁg J{ ‘ - Developed on
) B - 1 - 0 ‘ I ' | same place
- N N - HEERE LK
A—145 1 ‘Bact. 1 test tube
7.X.’50 Alnus japenica 17 4 24 A—146 I ‘
A—147 I !
o 7 : A—148 1
i ! I”E%%éi: 1A
A—149 ‘ 1 llBact 1 test tube
A—150 [ I ‘ -
. A. tinctoria - \ [GlisEt
20.X1.70 var. glabra 20 S 25 ﬁ—llgila) ]{I i ]Developed on
' J same place
A—152 | 1T
) - . | A—153 | o j o
16.7.751 ” o 1 9 A—155 T
D | AT T
22.1m.’51 4 34 3 9 A—158 1
- - A5 T
g 5] II\E%;‘%% 1 7!:
7 23.n__.> 5? K 10 0 0 Bact 1 test tube
S29.m.’st j 21 | ] 5 | A—160 | I
~ 2.W.’51 // i 7 0 | 0 | l )
_13.1v.751 ” |17 o | o 1 1 N
24.V1.751 ” .15 o | 0o | [
' | Micromonospora
3.1X.751 2 13 1 8  "A—161 I gejl?ég_g?d to
‘ Micromonospora
] el ‘ ! P A—162 i |
21.11.°52 P 6 2 @ Ale | %[
= \ ; ‘ I 022 EsESEEt4 AR
T?l AT 219 | 27 1220 PR U iTs Bact. 4 test tubes
otal 1S | c | 0. 3 |in total
ﬁ (Notes) ) THEERE 1A TR OFEED R B fuﬁ%&:i]* 1EKED EHRT,

Bact 1 test tube: It means that the test tube in which bacteria developed was 1.
2) FRSELE R b RENSEEOREI SRSz L,

Developed on same place: It means that different kinds of colonies developed
on the same place of medium and were isolated.
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Tabie [ Results of the isolation experiment on Alnus group.
g PO PR .
i £ be S SV ' : < solate e ;
4 B H B M | IR B B 2 & actinomycetes 118 ="
| | Number R I 56 4
Date of Species Number of, of test | Isolating Stocl:j " Type of Notes
isolation p itest tubes jtubes act. frequency aumber ! develop-
i isolated % i l ment
- . PRRIKE R 1R
A 31..1[._2. Alnus firma | 5 B ‘ ) o | 0 ‘ l ] lFungiltest tube
| ] e
, ' ; " Fungi 2test tubes
4.W.750, " 23 0 ‘ 0 'ﬁ‘dﬂ%;ééél#:
. s N | Bact. 1 test tube
| A—10172 T I, FungiZtesttubes
8.VI.’50 ” 1 11 o 9 4T ; | [FRImEFELE
! E A—1017b Ir MDeveloped on
’ ' o same place
25.1."50 " \ 12 \ 2 \, Aion . o
s.m.’sof " | 17 % o6 A0 r o
r o 1_ S A—1021 | 1o
" A—1022 I
wxos v 14 5 % Aios| 0
A—1025 1L
o ‘ . A—1026 wc
16. T .751 sgﬂz’fﬁiﬁm ’ 20 \ Lol s l A—1027 oo
12.11.751]  A. firma 15 | T l A—1028 T
22.I[.’51‘ A. Sieboldiana 17 l 0 i 0 '
24.11.751 ” | 39 ‘ 3 A—i02 ‘ It
13.17.751 " Lo \ 0 o |
21.V.’5|| A. firma ’ 15 ’ 0 0 i :
21.v.’51 A. Sieholdiana i 21 \ 1 j 5 ‘ A—1030 \ o
19.VI.’51 4 ‘ 15 ‘ 1 ‘ 7 ] A—1031 T \
_ . | M FELE 2 A
241751 A. firma 26 2 8 A—1032 I Bact? test tubes
A—1034 1L |
3.X.'51| A. Sieboldiana | 19 | 1| s | a—oss |1 !
17.1X.°51 " | a0 I N ’ A—1036 ‘ mo
B FEE 2 A
12.X .51 " 17 2 ’ 12 A—1037 I [Bact. 2 test tubes
A—1038 I
, | A—1039 I
21.X1.751 " 1 ‘ 1 \ 10| A_1040 I
‘ IREFEERT 5 K
- | b Fungl 5 test tubes
it } 2 2 5 ~ I . 5 |in total
Total 19 times 342 21 ‘ © 24 Stocks 1L+ 19 | MUESEEET 5K
; Bact. 5 test tubes
I in total

7 (Notes) © 55 I &R
cf. Table 1
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R —FEETIR T % Streptomyces © X 51T/ 2iLze G 1IN, bR,

TIELAE L A0S THRMLD Streptomyces 73, [WEEOSHELEIC I D vY~==, 7 :BOHYY
B I 25k 2 L7z,

H A ek b L, TN CEE 1~2mm DRK L A 5. BHEOKE GO
WML b prERoSEMTHEDIL, WHELKREGT, RIBACLIHETIEREET
Do AFFHLED EFIZEUFC, Bk 10 AR CRESFILEZHE L, BRI 2nv, K
R TTIHRBED L C A <> 7%, v 7% (~v 7 +OREHGIE, HVH—
1952 b-—32ilk DARET D IR AT W NFRHLEL T ) W 720 BR T 4 i 2 ) OfRED: 6
WP 2, BIMCERIRY | B Streptomyces kAMFTIEEL %2,

WL AL b ) —FERIC R 3 2 A0S 4REE (actinomycetes)  Dn  HEE 2dL7243, (TALDIE
CIRHET 2 b DR 20IBREFEITH 2 (F 1EKR, CBll),

T, S 1 &y 2 FFO SRR I Wi, Wik 17 ), 51 219 (0o R
FAEFA LT 29 #ROIGTIREG (actinomycetes) 2370 2dl7z, Hoh 22 BRixiy [ Mo
R, EE A--161 Bikss Micromonospora J@iClE LTWADEEWT, [l
Streptomyces J&icn L HOLD ARSI B O FiMED & 2 Streptomyces D L 5 i hbiL
Pro RGN MDILE T ot Lie Streptomyces 73 A%k, #1 HDHGHRE (actinomycetes) 73
SHRoMEE =7,

RCHNEY o v 7 o FOSBRER TN 19 M, 51 342 MORBRE X EM LT 24
R Streptomyces 3532 IL, 55 19 #RIZHTIZE, S5#kiady | WOREL R LT

WAL, IR OPEIE 1L, RN ORIEHLO [ —fFTic 1MORE L L
THELTens, Hoflh 2~8 MORHK X 2 LTHRET 250 b AZF 6z, U RE D%
TSR, WEBEHREOFEAEAIL S 72 BT OB T 2 B45FE, MiETr
12%, %HETIE 6% TH Y, MTHEDHE D 6 = RN &l U TIHRGPRE O MR REZ G &
L7z,

MUES, »~v 2 TR MOREL R LABGHRIERKT T ko, IR0 b0l
HLTHORM, YooYy 7 oHTEN IO DRRIBI L SOH [ WO b0z TH Ok
Z &, RUBTETEFES 1 BD BESRED AR St 7ehs, RETRERWL SN ROk
Z LA ICRT 2F LW TH D,

WAL, T A &l DRGSR LA A D R AEA TR S 7GR B T A
B TIRANEAS 4k, W BAEREBRITDORI2 %, HETIRATEAS5 #k, M & 0 biL 2 kg
2o ¥k, WBE 10 #k, #9 3% il 2 <, WEEARR Xl DAERIEBRAE D 90% Mk
(TSRO FEAILTRD I Ah D, XFE Lz IO T, Flx 75 2D b O35
FILTWiens, TRHIERAIOMIEY b8k IL 21T Sil7e,
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I REHFAIC L DR

e v 7 F @ DAL BAYRIA O HURTEG O 28 BRIT 18T L 7e 2RO WFFCH L, HT
KICHREIOREBFEL T O TNEE T /A & L7cht, Hofii b 2kiiciEoTn 3,

FRIZHNIR (1952b) (v T, WUFELE L CTHYRNITHSIIIRNE W & 45 T 2 NAEE AR
TI2XEXLTET D0, v 7 xORRY 0.1~0.5% D217 m KR THEL,
DK FEASER & b b O ERE LT, Ik (1952a) ko HFE Lz v 7
X MEPE BT L 7t DUZRE i U TSI O WHE A 2 2 8 TS T, Wicqklk
i B O e I A & L7es, % < IBH9RM T B icIE TR & S I E R
HORERADOME R RO 2, 3 WHH‘" DILED 72O IMTIR L2 T L.

JoBET, BRI S ILEEHNEO MECBE T 25 kit 2720, Lt Sk r kL
TEM Lok, G+ ST, v~ ) R OB b EEE LTH [ B0, +4+4
o 7o OERING L LTH IID Streptomyces H5i S DML 7D T, KA
HEL L COMEERBRIE R E A 2BITE DTV RV, RGHIC LDOT v 7 FEOHE D
5 Je = OESFRICIE U T—3ED Streptomyces 3 LA 2 —3E/E &L LT, 232D 2, 3498
Bl E e T 2 RFETH D,

1 kRt oric bk

MEtELTR, Y~ov /%, FF P ¥ T I~ 2RENOBI v, HoRgERS
RGO R A 1 Eio s Ui,

Fitl & B K TS VLM L7 BRNE, /D S DIEHD 2 o, 5RO b D i3 Ze i 1o A
TREDHITICA S, 0.5% 217 n KT 3~10 SIS L1707 ik, Lo % o
B HIT >+ — L OB ORRIR—HRE—~ 7+ v IO LicE L, 28°C Ogifi#ihic A
L5, kiT 24 BRI 3 A 2000 o v — v ORTIFHUTTE L T Fe8E0 HRIEIFET D I
xR L (VAR A3EA & bl 2 B OISR IE, BUROIRNE, WEERED nfiTic &
DT TRV, ¥ill 20~30% NI 5L 7), WO S84 & B bty

T 40°CHE< Tifihs L7eMiok— WAkt — < 7" b > BIFHUD A D7 R EDO A N ick

L, M L7e M) CHafe L7etk, SBRIFHLTEMEL T > v —vicE L, 28°C Ol
WP T PERES AT, F91  AETBRSRE O BB REL B4 L, FHAEEHD 5 b &
Bb s bDIcOnTiE, KaHERAHE LR L TR E 17072,

2 BRI

LLosieetic il b igfn 26 4 12 J1 21 A, e 27 42201 20 A, M4 16 H
DIEITED, ¥~ > 7 &, ANV o ¥ T o ORFITOE I 2 0 ER F =i L7zat, H
OB MHBITERT 2 L HNROWML TH 2,
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5 0 3 0.5% Az w v KERFIRIT X B~ v 7 @B 050 A B I

Table I Results of the isolation test for aider root nodules

(Alnus spp.) using 0.5 per cent Mercuron solution.

s P 2
g B 5 B | Ees v - [BHRESEE - N
£ B H 1 H Time of | L @ {\I—‘?b V? L =
Date of . immersion | Number of umber o
A . Species - R Petri dishes Notes
isolation (minutes) | Petri dlSheSact. isolated
‘ A
35}1 3 2 - 3E1 : Notel
Alnus 5 3 3 %EE‘(&W‘:‘%«%%%@
N e ! Streptomyces 71700
Sieboldiana 77710 - 3 - L 5090 EDEES = &~ 1
?f‘ Total 9 6 l’:%é{‘_l’f:o
21.X1.°51 - —— e -
3 3 o
5 3 o L2 :Note2
Alnus tincloria )  FEEPEREIE 1RO
var. glabra 10 3 1 Streptomyces B L e
| — L EER KT,
| #} Total 9 1
> N b osieEe
10 4 2
-‘ A. Sieboldiana 15 4 0 Same as Note 1
‘ g Total 12 3
20,152 | o
Z ¢ O 2@y
. . 1 4 o
A. tinctoria .
var. glabra 15 4 j  Same as Note 2
4{?{- Total i A12 1
5 2 .
o ° ° 2 zmi1eme
A. Sieboldiana 1o 5 2
‘% Total 0 4 Some as Note 1
16.IV."52 |——- e S
‘ ‘ 5 5 0 #E3 : Note 3
Agmaaie w0 5 0 1D Streplomyces DIELR,
# Total 10 0 Bhv{.

Note 1: Actinomycates isolated belonged to the IT nd; type Streptomyces. 5~20 colonies developed

in a same Petri dish usually.

Note 2: Actinomycete isolated belonged to the I st. type Streptomyces.

Only one colony was isolated.

Note 3: No Streptomyces belonging to the I st. type was isolated.

it o3p o v 77 DHEID B G ARGTEHRITR O T S, WD F LI 1 o F 4T R
3 Streptomyces H3HEIN TR D, ABEFIHBN— > v — v AIC 5~20 HOKHFEEALT
FEL, o % OO MEMDREIZHA ERZF 6N EnDk, Hev—1rDE3 b
DOITIAER (32 & L TERHW DL OM 2, 30K OFLVIRENILSNZ D
b, WS TED BB BBEMDREDILEN IR b D b BD7e. Hood AR D K 4
& RIBEER & B DAL 7GR, BREE, AN OREL DI B X T bijess, ZFiCD

W TIRBFILD R 6 BRI+ Lz,
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Yoy 7 FOSEEBRA T, ABIERIC JRA L e ST 1 WO S R LT
Streptomyces IF 3 [H]D 5 HERER &30 Db ic 2 Bkl S AL 7eicsl e & L T3, 5 1 T %
DOFLEZRZ LDl $HFRGEDH TR, RSMEHIEC L OTr~ > ) ORI
oA 1 B  Sireptomyces 53T 52 L X WHETIE D 2550 D WU THRVWEIR LR L
Tzo TARRHIZ 2HRE D, AL BAE L D FEL, HOM—o ¥ — v ICFA L BE0%E 11
{IBE b Die, HOAUDANOFEAIRIEIZIE 2« F A ¥ o ¥ 7 o OYF{ LAETH Ok,
LD (D 0.5% AL 2 v v RKIFSEOID i 0.19% HRKT 3~5 S[ERBED KM RE ¥ 17
DI E T, BERK—T0AE—~ 7 b 923 E Plotho (1941) OFELTW 284
BK—~ > =2 FIERERM, A=F A—~27 F rTRHHLE AW TRBSEBRIIC 2 S0l L
TH7DS, W22 L0, sio% AL MEEICKSHNE 72 Streptomyces & 538 LAY
LT EMTHIN,

WISk S# vy ~2=, 731, £7<FVORBICOVWT L ENITH 248, FEHS
2 R 3 2 OB & b s Streptomyces Hit & L THME S 255245541
w3,

Vv & £

HiT TR T~z <, > 7 RO BYRD & B E 722 —COIGTIRE  (Actinomyces
alni) O5EECEYME 23 id it Plotho (1941) itk TAINTE D, 08 b IRD5HED
HREBMEZE LT, Blb Al & Kic & 2 Bbisen Ll & 4T 0 7e B o JH 113 v PIFRAHLER
I THSRE (actinomycetes) ¥ 4pHEd 2388k Y 2 4RIt IO T L, RAETES
B O AT & 2R H DD E WA OBEE IR FNE L TO AV, —ISEERRD
SO TR (1952D) ICRERINTE L7z |

ML, FFEEOSEERBRORU L, B O Lkl & F Lie Al BRO KL & & L
HELTH DI, |
a  FIAOHEEL T, B b OIRGHRE O L, BRSO TH S 25t biL, H

OHOFERSMD T/IT, »v 7 ¥ TIE3%, Tov¥ 7Tl 0.7% [ EF, WA
T D LW S,

RLES, BHEOSEERBRTIEM « i 2@ U THRIHRE JhaA & Streptomyces) HisrHk
2L, HoFRAERE, v #CR 12%, Yo v 7o TR 6% T, MEOMICIERTFIC
T 21T EFELVENHD LD,

b RIHAOSTHERBRTIE, ~v ¥, Yo ¥ 7o OB LI UHY T O Z ok TS PRE
B b 2D, HIBDbDIEE SIS AhDlk. X NED b Dk > 7 F OHYE
M HDH ARG, SO, T, TRIDSEOIEAIRTIE & 33 87 D 22 FH OB IR



A~y XRORBCHET P BE5H) (R —219—
B b R X A 72,

FHROSERBRCTIE, > 7 #H 6 BEENIC S 5 T OBGHRE DS, KW TlEL o
I, FNROWGREISTEEZINTEY, Yo v 7o HTRZICRL, FNEO b OAERN
LS, BRO DD I MORELRT bDOTH DOk,

MRS 2, HYEHORCHEZRIMN T 25853, ~v 7 ®EHho> 7 %3, vov 7
SHADHYE DB, T & LTRx OB LHE 2L D Streplomyces H3ai kil b TH S,
HORRec i s, NHOBAEOH B2 8T, R OMERITE IR E H v 25
BRI L TE L BTV 2RIl b 7z,

TR Lk D-LSER % T 3 2 A3l H kit T, AR PTRAIER D AT 72 2365 25 A
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a. 517 (A—136), b. #N%Y (A—1020), c. £MAE (A—144b). X 1.7

Explanation of plates

Root pieces with nodules for isolation test.

Upper three were collected from 4 months old seedlings of Alnus Sieboldiana
Matsumura.

Lower three were collected from 4 months old seedlings of Alnus tinctoria var.
glabra Call..

Root pieces of Phot. 1 on which some of the nodules were removed and the
steles of them were remained.

The complete nodule stele of A. Sieboldiana Matsumura (4 months old seedling).
The top-lacking nodule stele of A. finctoria var. glabra Call.. (4 months old
seedling).

Type I, II and 1 actinomycetes in 10 days at 28°C after inoculation on Yest-
glucose-peptone agar slope.
a. Type I (A—136), L. Type II (A—1020), c. Type 1L (A—-144b). x1.7



— 224 — MEERBRIBUIEERE H57 5

Résumé

Studies on the Root Nodules of Alders (Alnus spp.). (V)
Some new isolation methods of Streptomyces from alder nodules.
By Seiji Urnmura

This report deals with the isolation experiments which were carried out to
isolate the Streptomyces from alder nodules by some new isolation methods
originated by the author.

A. Isolation experiment using the top of nodule stele.

(1) This isolation method is as follows: The small root piece with fresh
and complete nodules (ci. Pl 1, Phot. 1) was mechanically washed with distilled
water and soap repeatedly and the nodules so removed with a sterilized pincette
from the root piece as the complete nodule steles remained on the root piece
(cf. PL. 1, Phots. 2~4).

Then, a cooled sterilized platina needle was contacted with the top of nodule
stele twice or thrice and the trace of nodule tissue on it was transferred on the
slope of Yeast-glucose-peptone agar medium (Glucose 20 g, Peptone 10 g, K:HPO,
0.2g, KH.PO, 0.3g, MgSO, 0.2g, NaCl 0.1g, CaSO, 0.005g, Yeast extract 100
cc, Distilled water 900 cc, Agar 15 to 18 g, pH 6.8) in a test tube and the test
tube was incubated at 28°C for about a month and the development of microor-
ganisms on the agar slope of it was investigated continuously.

(2) From July 1950 to February 1952, the isolation test above mentioned
had been done 17 times over with 219 test tubes in total on the root nodules of
Alnaster group (Aluus tinctoria Sarg. var. glabra Call. and A. japonica Sieb. et
Zucc.) and 19 times over with 342 test tubes in total on Alnus group (A. Siebol-
diana Matsumura and A. firma Sieb. et Zucc.). As the results, 29 stocks
of actinomycetes were isolated from the former group and 24 stocks of actino-
mycetes from the latter (cf. Tables | and [ ).

(3) The isolating frequency, that is, the ratio of the number of test tubes
from which actinomycetes were isolated to the total number of test tubes was
12 per cent (27: 219) for Alnaster group, and 6 per cent (21: 342) for Alnus
group, and these actinomycetes seemed to be isolated throughout the year for
the both groups.

(4) Those actinomycetes isclated from the both groups seemed to be
classified on the basis of their developing state into three types; [, I, and [l.

Type [ : Colonies of this type developed rapidly on the medium and were
noticed with the naked eye in 48 hours in the earliest case and grew into 0.5 cm
in diameter in one to two weeks usually. They were of cartilage in appearance

with pale yellow or pale yellowish brown in color and tenaciously adhered to
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the medium and aerial hypha did not appear on them usually. Frequently,
.some of them made the surrounding medium dark brown in color even at the
beginning of their development.

This type occupied the greater part of actinomycetes isolated from Alnaster
group, and occasionally, those isolated from Alwnwus group (cf. Table 1, 2 and
Plate 2, a).

Type 1 : Colonies of this type developed slowly on the isolation medium and
attained a diameter of 2 to 3mm in 2 to 3 weeks usually. The surfaces of these
colonies were covered with white powdery aerial hypha and the vegetative
mycelia were orange or sometimes reddish purple in color and tenaciously adhered
on the medium. These actinomycetes did not produce pigment on the medium
ucually, but sometimes they did on old culture; the redish purple pigment was
noticed on the closely currounding medium.

These occupied the majority of actinomycetes isolated from Alnus group
but they rarely appeared in those isolated from Alnater group (cf. Tablel, 2
and Plate 2, b).

Type Il : Colonies of this type developad pretty rapidly on the medium and
reached a diameter of 1 to 2mm in a week. The surfaces of these colonies
were covered with white flaky powdery aerial hypha. The vegetative mycelia
were reddish orange in color and they were britle without being adhesive on the
medium tenaciously.

These actinomycetes were rarely isolated and it was only from Alnaster group
(cf. Table 1 and Plate 2, ¢).

(5) Among the 29 stocks of actinomycetes isolated from Alnaster group,
22 stocks belonged to the first type and the majority of them seemed to be a
similar kind of Streptomyces and the others were also Streptomyces except A—
161 stock belonging to Mycromonospora. And among other 7 stocks of actino-
mycetes, 4 stocks seemed to be the same kind of Streptomyces belonging to the
second type and 3 stocks to be the same kind of actinomycete belonging to the
third type, but to which genus these three actinomycetes belong is now under
investigation.

Among the 24 stocks of actinomycetes isolated from Alnus group, 19 stocks
seemed to be the same kind of Streptomyces belonging to t}le second type and
other 5 stocks were Streptomyces belonging to the first type.

(6) Throughout the both isolation experiments, there were few cases in
which other kinds of microorganisms except the above mentioned were
isolated.

B. Isolation experiment using some disinfectants.

(7) This isolation method is as follows: The fresh and complete nodules
gathered from young alder ceedlings (1 to 2 years old) were sterilized with 0.5
per cent Mercuron solution for 2 to 10 minutes (or with 0.1 per cent Mercuric



— 226 — WERHBRBIERE 575

chloride solution for 5 minutes) for sterilizing the nodule surfaces and were
transferred on Yeast-glucose-peptone agar medium in Petri dishes.

For the purpose of confirming the sterilization of the nodules placed on the
agar medium in Petri dishes, they were kept in a thermostat for about 72 hours
at 28°C, and during that time, at intervals of about 24 hours, portions of them
were transferred on the medium of other Petri dishes to be sure that they were
not contaminated.

The nodules whose surfaces turned out to be completely disinfectant were
polished and the nodule crushes of them were used for isolation by the method
of plate culture with Yeast-glucose-peptone agar medium (or Yeast-mannit agar
medium or Beef extract-peptone agar medium by Plotho stated in 1941).

(8) By doing this isolation test three times, that is, in December 1951,
February and April 1952, on the root nodules of species of Alnwus Sieboldiana
Matsumura and A. tinctoria Sarg. var. glabra Call., respectively, the considerable
number of Streptomyces colonies belonging to the second type were isolated from
the former and two colonies of Streptomyces belonging to the first type were
isolated from the latter (cf. Table [ ).

(9) Applying the isolation methods of A and B, especially A, on the root
nodules of Myrica rubra Sieb. et Zucc., Elaeagnus wumbellata Thumb., and
Casuarina equisetifolia Forst., the Strepromyces apparentely peculiar to each
of the above species were usually isolated.

(10) The results of the detailed bacteriological investigations of these isolated
actinomycetes and their inoculation tests on their host plants will be reported in

the next report.

Laboratory of Forest Soil Microbiology,
Goverment Forest Experiment Station
Meguro, Tokyo, Japan.
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S. UEMURA : Alder root nodule-V.
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