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Distribution of Actinomycetes in the Soil
Part 3. Grouping of Isolates and their Frequency of Isolation

By Hideo NoNnoMURA and Yuwao OHARA

An attempt was made to survey the distribution of actinomycetes in soils from
many different places in Japan. The emphasis was laid on kinds of actinomycetes
as well as on the numbers.

1) Soil extract agar (4) was used for making plate counts of general bacteria
and actinomycetes.

Some suitable media were selected ; for formation -of aerial mycelium and
sporulation, such as glucose asparagine agar, potato agar, diluted CB agar and oat
meal agar ; for observing pigmentation, such as nutrient agar, EMMERSON’S agar,
and nitrate broth which contain a large amount of peptone or meat extract.

2) The total numbers of microorganisms varied in twenty soils from fifty
thousand to fifty millions per gram of dry soil without direct correlation to the
pH, moisture, loss of ignition or latitude of the soils. However the ratio of acti-
nomycetes to the total numbers of microbes did not so greatly vary with the
soils, 14-=6 per cent as average.

3) About four hundred isolates of actinomycetes were classified into several
groups according to the morphology of sporophores and spore colors. A summary
of the dominant groups and their isolation frequencies is presented in TaBLE IX
and VL

4) Some physiological properties of actinomycetes were examined on each
soil sample (TaBLE VII). It was noted that fluctuations of the ratio of pigmenting
or nitrate reducing strains to total isolates were so great in percentage, ranging
from 0 to 100 by the kind of soils.

There were more isolates which are able to utilize cellulose as a sole source of
carbon, in the near relations of Streptomyces viridochromogenes.
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5) The microbial population varied with soil conditions or environments, but
in natural condition the change in a same soil seemed to be not so much as could
be seen among different soil types. And in this case, it was supposed that, even if
the population varied, the chief components of the group of actinomycetes would
not be changed so radically (TasLe VIII).

BOREEHAEME OFFIIC L b7\, EEEFTETLOMRONEE L IN: TEicd D
Thah, TTRTLFERCTROMECKR N TELEELL, MEC X 55 WERE ARy
BACSB LI 2T 7 4 FERDERK CEHEOER, MOBENE OEFERL E D
ACHEAR L BR? LB, - CHERCKT 2BHEOSTINELIEST 5 = 11T,
FOLERTRL T ABE LB T 510 NEThH B3, fo/E R 2 48R B
51 DIEFEHIER L b7 b,

A TSR OBFSUCTE Y 7o AR O M &+ SRS B RET L, ThboEEEETS
HAFERBRINC YD X 5 e Hix LT\ B 00 5 HICoWWT, S2& UCHEEAS Ry
HE I DREIRICKUKEEC O TER LD T, TOREYHET S,

EBREk U EE

L. SEETD2WT

SAEEFRND AT, 2EOMSEEREFESTHEERE L CTOB T E 2RRILENBRE TS
%o THEEEIME O T, HAOMBERESZ, BFOWMBRECFofEE, Conidia ##5k
THLDTCELORBERENEECH B, EleihdboWHoRK ., ZToEERIEHEIC
EFCE2BREYACET RS, TARTOEELCROER (FE EE) 12
Penicillium |g% Aspergillus F&EOSETHAIN W2 X5, HBEETL—ED
BN TS B MR- LREREFHLRLDY D MBEICZEL TV L ShTh5b, 5l
BEoW T b OWEEEET 5 4101k, BSHERSELS ORI W TRER R
5% L ARRT B EHERINT 2LERL DT, oo UDEAOLENSHHEEL:
HRER 90 BRie o CES D EIR % Uic, BeEEEHe HeSSELTINE 51 0T 7 &
Bavpace® @ X % 6 4%, Casein agar ROVEFE S o CB agar, #:8 CB agar &%t
16 EofhE A A, FHTegsEl (30°C, 15~40H) KEADHE, [T0iE4IREE,
5584 Foit Uie, (TABLE I)

% DOfiiR Potato agar, Glucose Asparagine agar, Oat meal agar &% 4 < Off
S LTS L E s i, 7ol o R, Glucose Asparagine agar 34 piBsH»
LCORERE D, Zb DB L1 C Nutrient agar, EMMERSON’'S agar K% CB
agar HEDH=FR, T+ EEDS %mfmﬁéﬁ%o%%m#%vﬁﬂﬁ&é%
KEROFBIIFD THm L Inb,

JaFOERFTSEELLD DT, ORI X 5B (UG LA YBDLNID »
bl
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TABLE I AR T B RERE RO
Sporulation,‘ Vegetative and Aerial Growth on Various Media
(88 strains including 78 Strepiomyces, 8 Nocardia and 2 Microbispora
were incubated at 30°C for 15~40 days)

g
4 s g
5 2 S8 5y
E S0 %R o < A B
r o E§5<45¥° 8¢ g s g HS
zwgmmmmgmf—iﬁmmmmﬁuzmg
8 — = o @ ¢ Eﬁgo“ o H ®« B 5 o O
S E E S S8 X, EEZsE88:EF %S g
“—-—« + ~ E -—
i858 8555888838 8¢s3
Numbers of strains
I + 4+ + 62 61 61 60 58 56 55 54 43 40 37 35 33 30 28 27 20
o 4+ 4+ =+ 18 13 18 18 21 16 17 19 28 28 24 29 25 40 32 39 32
m 4+ — — 8 14 6 10 8 14 15 14 17 19 23 24 17 13 28 20 36
v+ —-—-—003 0 1 2 1 1 0 1 4 011 5 0 2 0

RUET O OEREFRENE < i b LEEFROES, Bl saREo ey
VB LD, FBEROLDIRELMBEL TP onBEE I,

BEHR O EEERON, 7 /74 FEEOERIIKESR L 1M, Nutrient agar,
EMMERSON'S agar £, A=F ARV ~<T v 2B OEWEHNCILE C, HICircZ L
Vo L LZ DERYAERT HHRIEERNMNEAE S &, Flic I ekt aE
DHDNHBDT, ThrORFUPEEEL Ied0b, BLAFTIUIHES 220 F T
BIDHNBENL D Th D, ZOEFEOERILHEMANEED Nitrate broth (& F wiE# )
THEETH D, THREBTHORR LA SN D, FREFOERERT, BEEoE
T X » TR OEFHAOBILT 2 00nb 0, BEKECIBIT S, TLBEEROMH
SRR SN SRR 23 b3 0, Z OBEREPERT BT ORI ST
BHRICEES D X ) Th o 1o,

T-EE OEEZNY, BT HARHE 35RO Soil extract agar? T,
FHUER LSBT TR S MR ICE BRI X - CRZ L, Tt Spo-
rangia %, Micromonospora %% #-1% Microbispora ﬁ&b’%ﬁﬁ@ conidia 3% %
23, conidia #D & DEIE  Streptomyces o\ ~TiE, FOEEC PriDEAM 52 1%
Yk 7 section ZAMNF T B

1. Rectus—flexibilis (flexuous) 5. Monoverticillus-Spira
2. Retinaculum-Apertum (open loops) 6. Biverticillus

3. Spira (spiral) 7. Biverticillus-Spira
4.  Monoverticillus ;@
Z A Monoverticillus, Monoverticillus-Spira, Biverticillus, Biverticillus-Spira (%
whorl 23 %D Th %25, FWOLSEER T Biverticillus &G b, %7- PriD-
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HAM 52 4 Monoverticillus, Monoverticillus-Spira, Biverticillus-Spira o\ Cii
BICF CEE HRORRL Tl - T L 2hd % whorl gtk s Lico Reti-
naculum-Apertum t¥ Reticus—flexibilis & Spira & o FfiZl (primitive spiral to hook)
ThD, ERINDCETLHSEN,S Dd 5 TcD T, FORERHE » T Reticus-flexi-
bilis 7> Spira WiEA LT, THICKL, BEEA-BERHRE <L Spira BRI KRS H % &
BDTWeDTC, =iz Open & Closed @ 2 BT HE LTz, WRIC£E Section [LjaF D
iz X v White, Olive buff, Yellow, Blue, Red (Pink to Lavender), Gray o 6 series
T BT B SRR White, Olive buff Ko® Red BT 53D 37 b b oo
2, KE#ED GO Gray WET 54D Th 7D T, Thxi Light gray to Mouse
gray & Brown gray to Gray brown o 2 BCHE L, L LissibIihb DKy
THTIA S ER R G NI X BIAS CE 523, THEEAY /s kDS B O CHIRAY 7 X5
ThaHI LrfEhine,

AETREOMEET & LT, MiER S L CzaPECK'S solution DHEOM I b TR %2
W, EOTFERRRCOT CHBRYEELATORRYBEL, €7 7ol 20°
C, 40 EROFREZBEL, BHOSIL = — VKRR Y AV, HEBRECBETII AL 7

TABLE I ft 2] -+ #& Soils Examined

No H P Source and Soil type
1 FIRRAARH, BRE, WH (EHEEKEK) Yashiroda, Paddy soil
2 IERE, BUKHE, BiE+E (UE—8EEK)  Tohoku Univ. Paddy soil
3 AL, BEH, MPEEEL " ) do., Silty clay loam
4 ILFLRE L JKE  Yamanashi Univ., Paddy soil
5 Rk, #ik (30°C, 7H) do., After 7 days under water at 30°C
6 [k M do., Field soil
7 TP, HEIR 600, XJKH (F3EE)  Aichi, Fertilized paddy soil
8 [P 1677t e o : ( n ) do., Air-dried
9 FRHSHENT B, R+ (BK) - Tanashi, Unfertilized VAS*
10 Jb¥E R E%, ERSH, B+ ( #» ) Kuchian, Yoteito acidic VAS
11 Je¥gEBIIE, BRAER b, FMMEMRIRL ( 7 ) Atosato-b, Acidic VAS
12 JbEE FERS, FEafk, SPRRMEL ()  Tokachi-a, Acidic muddy soil
13 BEREALEIRR, REXIUKEL, W (7)  Asama, Field VAS

14 [k, sk#tE+ (7))  do., Unfertilized VAS

i5 BEEESILUN, KIUE, BE+ (#) Taisen, Unfertilized VAS
16 BEEREAUBTEER, 4+ (KEFEK)  Makihara, Surface VAS
17 FRIE, HFHEEEE ( ~ ) Ehime, Otoji-type humus
18 ARSI OHEAM, KLt (BRK)  Tochigi, Forest VAS
19 Je¥EEE, (K28R Bihoro, Low Peat

20 [k, BEfryes Bihoro, Hijh peat

No. 1~6 : Comparatively fresh samples ; No. 7~20 : Stored in a vinyl bug at 5°C
for a year. ¥ VSA : Volcanic ash soil.
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T=rBRE a- FTFAT I ERAGCREL, R ERAERIAEGE 2 7 /4 FERK
DT L DEREEL R L, ) :

2. SAHEDOWT .

BeiAEix TaBLe 11 /R U7 20 8 CERME K LR34 <, SEUEMIE T L LTEE
Thbo, BILTHLEERT % % THE(E = —1 04 Ak, 5°C B5FT) Licas, 07
DEOFEBH TR LR 2, TOLEEh CHEMBEBMOFELECH LERTS LW
5 FE D oo I FE, /B X » UL EOMOBbd kEN 57z, LA L JacNow & 5
XAV G e R Ty A DB IRERCARERIB UL E Sl & 5 Th 5,

ZhbEFD pH OKEE®KR 1:5 77 AEH), KHIMEE, Ko e, WHE, BRE,
FREOA£EHL Tasle I D X 5 Th -0, BEMBDEEIIFHRY © Soil extract
agar DYHRIEC X oo T ORBBIIEROFKRIGEL, M3, HWHEMESRRE
DEMBIIEE 2 T, Lab2fEHi4 <, HoBEIKEREHE LT WED
MEEET S, BRI 2mm OffzxE Licob, 300ml F=/A7 7 <= /o 100 ml
BEKC1g 80, #15 5MREL1-0b X DBEKROFREL 0 1ml 2k OEEKC

TABLEIl @R R OMAMERE

Numbers of Microorganisms in the Soil developing on Soil Extract agar Plate

IS\]%i.l pH iléorfistigrfl Moisture Bacteria Molds Actinomycetes
% % thousands per g. of dry soif % *
1l 5.0 18 57 1,120 100 400 25
2 5.4 12 40 35,200 800 4,000 10
3 5.0 21 58 18,000 420 2,280 11
4 5.3 5 35 5,870 —. 1,030 15
5 5.4 5 — 17, 850 . 50 950 5
6 5.2 6 17 7,120 160 1, 260 15
7 6.0 7 35 32,400 70 2,600 8
8 6.3 7 2 7,380 : 20 530
9 " 5.8 24 38 43,700 480 3,320
10 4.9 15 20 2.900 140 460 13
4l 4.9 8 3 40 2 5 16
12 4.7 11 18 10,210 .. 380 2,010 16
13 5.2 12 13 3,680 170 1,650 30
14 5.2 9 4 5,410 120 420 e
15 5.2 28 20 - 1,920 160 520 20
16 4.7 24 10 70 ' 2 20 22
17 5.8 ~ 125 14 300 50 90 21
18 4.9 20 35 8,760 200 890 - 9
10 4.8 55 15 90 10 20 13
20

4.6 85 14 40 6 10 16

* Ratio of actinomycetes to the total numbers of microorganisms.
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BL, AECLT, SBOEEE1Iml €311 0. 5ml (-1 ) M—&FH) »4EEH 100 [E
WHNC 72 & D R Lic, 25°C 2 MERREES, B~ ) MOVEEEELEH L
y e

% DFER, AWAENENIET 1 g% 051 1 T HETh - TNz b O TRET,
%\ OIET T & 100 AT OB E 2R Lo & L CHRE OEuE 0.5~400 5 D3R
B otk BEENCH D L, AWAERBTIHIL TE D, TG ST 14162 CHE
=L T\ 5bH, 20 &2 5HEFEOBEF CHIRER, RRICIMOME 278 %3
CLTwaeELrbhs, .

WA TR 5 4B U Bl 400 Bre ou ¢, BT R OEE & loF O X
THEELN (TaBLe IV), Fo#Ei: Nocardia Ba &S F R Lkwdo 9 %,
Spiral #pk3 5% D! 712 (Open % 382, Closed Al 33%), Straight ok 172,
Whorl 24 %54 DO ROEDMIZSE < 22% LT Th Y, BFOETHE Gray Fokkss
45925, Brown SED#kH 35% CTRES % 53 Pink 32 K o¥ White £33 LLF T - 7o

TABLE IV JaTFoEROTHREC L 508
Grouping of Isolates and their Frequency of Isolation

No. of isolates (frequency)

I. Spores formed
1. Spore color pinkish to light brown

a. With closed spiral..,...............ccccoeer cevenes e PC group.................. 15 ( 42)
b.  With open spiral .......... ...ccccoviemiiiiiiireenne, PO group.................. 3 (1)
c. Without spiral and with straight branches . .. ...PS group.................. 2
2. Spore color brown, grayish
a. With closed spiral.............cocoeviiiiiiienei i, BC group.................. 92 (23)
b. With open spiral _...............cooiiii. BO group.................. 47 (12)
3. Spore color gray, brownish
a. With closed spiral...............0.c.ocveiiiee e, GC group.................. 25 ( 6)
bi With, 6pe0 SDIAL ..o simeromsnnsse s GO ETOUD, s 104 (26)
c. Without spiral and with straight branches . ... GS group................. 51 ((13)

4. Spore color light olive gray (powdery)
a. With closed spiral I

b. Without spiral and with straight branches

Streptomyces griseus (SG) group.................. 15 ( 4)
5. Spore color white ;
with closed spiral .........c..ccccvene. Str. atbus (AS) group.................. 2
6. Spore color white to pinkish
a. Branches of sporophores in verticils (whorls) :
Colonies floccose.............c.o........ Str. reticuli  (SR) group, ................ 6 (1.5)
b. Special appearance (Microbispora type) ..............cccoocviieiiaiveneenns 7 A7)
I. No Spores formed, colonies usually white _ .. ... ... N, group..................25 ( 6)
II.  No aerial mycelium ... ... N, group.......cce.eeee. 12 (3)

-
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T OBIRIE, BB CIE, 18T 0fhs Brown Fod o Spiral %MHL, £
Closed spiral 3% < 2&KD 35D 2 & Ediz. Zhies LIgT-ots Gray SEOd DT
vL Straight #7-1% Flexuous b D a4 < ({3450 1) F7- Spiral 2Hk3T
5 DTk Open spiral 234<, #0540 4% 597, Light olive gray & L7z
HoD% 1L, HiH powdery Th b Spiral I Lic\ St. griseus (SG) # L+ H
IhBHDTHSD, i Whorl #Tk3 pHE4 { HEH: floccose ¢ white to pale
pink o St. veticuli (SR) #Th v, flio White @ St. albus (SA) FHric bl
W e OBl DEEL b S,

W b EFHOETHIWE 2R L, HBEELEFCOWT, T O(M%OkINE
M (Positive) Th ~7ch% TABLE V RLT, BC EHETIi*x7 74 FEREYERL,
TR 2B CTER VRO L W OPEEM TH B, LHUCH L BO #ECIIHERER TR -
AT 4\ GS B, SG BT 2 T 74 FOEBKEDIcH »Tc, MMEREZHE—DRER
FE L TRLLABT CE 2H0REIE, faT ot Gray Db DIREL, TD 5 bR
ARV EFEOREEEREEE TS (St viridochromogenes #3) 16 #DiB %
EIEEEDRE L, 7ok BOEED 5 gtk 2 Bk, Non-chromogenic T¥ 5 F v %#E
e, I V¥ LEVEE Ch - ¥7 7 2ilbT % 3 01k PC BT T\
£ TCH B,

TABLE V. & & o 4 B 4 B

Some Physiological Properties of Each Isolates of the Main Groups

Growp ~ JSolafes — Pigment- gNou)  Starchd)  Gelatine®  Cellulose)

per cent of the positives to isolates examined

PC 15 Total 94 60 i 33 0
BC 92 94 6 89 87 10
BO 47 58 70 94 65 21
GC 25 38 57 85 56 24
GO 95" 41 48 82 74 44
GS 51 26 54 96 88 18
SG 15 0 43 100 79 0

a) Soluble, dark brownish pigment : melanoids; b) Nitrate reduction ;
c¢) Hydrolysis of ; d) Liquefaction of ; e) Decompesition of.
£ HIEAIBC 2 e AR E O TaBLE IV ICBEBISEERSLE L TR LI, 23k

#EUT, Kk BC, BO, GC, GO, GS DEFHNEWAMERL T 553, Skl
IAHEELHD, BCE#ERLLD, 3:AE BCEDZDL D, BO DL\ H OFIL
GO BEDH\ 1, Pig 7 A Thb, SG B SR BESIL & 5 1 CHIREI S
QABEIN DD, MOLEETIHG LA ESEESTR . TABLE VI it BREHECHEEL 1o
BOE O AT 2 RR L, BEROEARLR Ui, BMLSMT BRI L 5
B L, L 80% RS 27 /A4 FERYERT L0, RONBREYE
T BHOBEGEIRLNC L BRENKA TS D, ALERBOFEIL x 502% L 40%
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TABLE VI AOeEA-8dr OFEBIMERE 7 HERREL

Numbers of Isolates Classified into the Groups on Each Soil

Soil  Groubp

No. PC PO PS BC BO GC. GO GS SG SA N, N,
1 1 6 2 1 5

2 6 1 3 I 4

3 14 1 1 1 3

4 6 1 6 11 1 1 1 1 19
5 1 7 1 7 1 39
6 > 8 7 6 3 3

7 5 4 1 1 9 1

8 1 8 1 5 3 1

9 5 2 6 6

10 13 1 g 3

11 20

12 5 6 il 2

13 6 5 4 1 i
14 5 6 2 8

15 3 1 3 6 3 62

16 1 2 1 5 10

17 1 1 15 1

18 1> 1 1 "5 3 1 |
19 s 3 4 5 6 2

20 B2 3 1

A 15 3 2 92 47 26 104 49 15 8 22 13

) a) Streptomyces reticuli group; b) Microbispora
ThoTeny, B X 5 T0% X b 1002 F ek TSR W3 T2k d Do EICHE
BRIEZBITLT 5 b D1, KFOKUKEDF LM T (BE, ALK R OSEHR
EMLRRBFITEE DTS O23% W), WHERESET DD 5 b, HEEDHR D DI
R, B, THEEHEE KO H LR KILRESECE Eh T,

HREED L ic ko, BERED ERENL BB e LB DY, HET L0
RN D, P2 ITEEEE No. 10 2 No.1l i, Jb#EEO7E & HoFFH KUK TH
D —T DERNIIKRG 3D T  BAEME S IFEC Ll Wi E O fill, AEATEEILRE
CEBL w3, I LU CTHEER+-EE No.15 & No.16 X Uk FHFObDTHS
#%, DH HEAOLMNRE h M k£ b 5 LI T OB OEE, HHE E
LUWENREDLND, FIcAEEE No.13 » No. 14 1 Z7EMKIKE CHiE & 8, /K
BEQIRED S HHVENS, BiSEOBEII AL b, L LIHBEEZRITT S
HECEZERE DN D, .

IHHOFD X5, HEALEROMAENELEHD TS OEHC L - THRESL
BEINTVWBLELZBNS, ZLTENLOEED S LETDS D2V THET B L

-~
?.
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TABLE VI  £:3R--8ER0seE 0 £ BEE
Some Physiological Properties of Actinomycetes of each Soil

Soil Isolates Pigmen- Nitrate Starch Gelatine Cellulose
No. examined . tation reduction hydrolysis liquefaction ~decomposition

 per cent of positives fo total isolates
»: i

1 20 Total 26 53 75 24 25
2 17 29 94 (12)* 77 44 11
3 21 45 85 80 50 : 5
4 29 57 57 65 85 10
5 20 64 59 (13)* 73 54 0
6 28 49 47 100 83 60
7 21 82 50 (9)* 50 73 " 14
8 20 91 52 (8)* 60 85 11
9 19 95 35 95 - 87 20
10 19 72 0 89 81 0
11 20 100 0 83 80 -0
12 14 24 35 (11)* 82 47 6
13 19 69 37 (AD* 88 81 6
14 14 86 0 100 72 0
15 21 61 4 96 41 5
16 19 0 53 (27)* 100 95 25
17 18 12 44 (13)* 94 75 70
18 13 13 6 69 31 0
19 20 5 64 (50)* 90 91 35
- 20 20 0 22 (11)* 95 100 70
Average 50433 40427 80+13 . 7022 2022

% Numbers of weak positive isolates.

Tasie VI 0% 51Cic o F UESBATE L OFRMEE L < (SHHEREE (Rhizosphere D
EIHEECH LMEO X S L2 T 2), JKH, IHEORET X - TE
Riis 52, Talk I s\ CABOLBTRI L 5L WERIRD b it b o
o COROE L AOERISMC L HHEL 01X, (EIE L BBHPRECES 1 F
k%ﬂaoitcaaﬂﬁmwﬁbtmammﬁ,moﬁmmﬁﬁﬁﬁﬁﬁﬁ@<&%n
TeDEKEOF LS Teh -1

S LA K ST 30°C @ 10 ARFKE LD BHB LIS DCiE, R
m%b{%mbkﬁmﬁﬁﬁmugwﬁABh&motom%colﬁmﬁ%ﬁumﬁm
%ﬁ%%f%@ﬂﬁb,ﬁﬁ%ﬁﬁ%%@%%ﬁ%ibﬂé%,umﬁaﬁ%ﬁéh%v
tbf&bﬁo:@@K%%@L#LE%(ROE)Ktat,#zof%ﬁoﬁ¢&a
tomﬁﬂﬁm¢(ﬁ)Diﬁﬁmﬁﬁﬁﬁk&k<koTVEDH%OﬁKﬁ@f&5
5°WKﬁmi§%Eﬁﬁ@@B%ﬁ)bt@%,1$ﬁﬁﬂbt%@m,%oﬁiwc
@%ﬁmﬁﬂﬁ%ﬁbt%@(Naﬂvuxbf,%ﬁ&a%mﬁﬁ%ﬁ%%L<ﬁaﬂ,
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1CH%, HORRE O BIESARIE T NRIRER T B bR B b ILie s » Too [/ U8 Ch R X
S TCHEEELWVBEMHOBSBZLNEZ Laik b,
TABLE VI  +EOREEIC & 28EWHAOELE 736

Effect of Soil Conditions on the Population of Microorganisms in Certain Soils

S0 Sewon Cropo loul Ao, Pigmen- Nimte Stk Selatne Cellon ~
X 10* per g. soif per cent of positives to total actinomycetes

Winter Wheat 690 103 57 57 65 85 10
i 1 Winter —a) 1,880 95 64 59 73 54 0
D:‘C* Winter —) 45 6 — — — — —
Summer Rice®) 280 73 82 43 — — —
Winter Wheat 840 126 49 47 100 83 60
9 | Summer Todder~ 30 59 63 69 — = -
) Summer Corn 405 53 50 44 — — =
Summer Steneleek 560 71 — — — — =

5 - —& 3,500 260 82 50 50 73 14 B2
€ TV (air dried) 790 53 91 52 60 85 11

a), b) Under water in a flaske at 30°C, after 10 and 120 days respecrively ;

c¢) Under Water; d) After storage for a year at 5°C.
Field of soil No. 6 ajoints to Paddy of soil No. 4.

# =1
ONEEH DTN, Soil extract agar OFHUEEECHIRE A, L, ©
BB B0 5K R Falik Ui,
1) e sEmEE, Sl X - ¢, 100 EEEOHEE Lk 1g MvEF

-
DPOETTH) RO, HRIREHE L CHEE L B8hv It L, BERCHT 2581
1462 Thoto, i, LEEHAENHY, SEOBEY KT 5BEIE, L0k,
PH, HM#EE L L OMCEEA BRI D b vich » 7o,
2) BEEAEEE 20 B2 AMHE L 7 400 kO BRE R BHRE L C, EinikiiEOEEL £
DITBEFBEIRD & 5 Th » T,
TABLE IX The Main Groups and their Isolation Frequencies (%)
Group Closed spiral Open spiral Straight or flexuous No spore
Grayish 6 26 13 o
Brownish 23 12 = — G
Pinkish 4 4 - —
Light olive gray — - 4 —
‘White to pinkish — —
No spore* ' 9
* or no spore and no aerial mycelium .
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Z DSEEFEDO R DIIMRFERICA WA EZ R LT iess, HEsEhcd, Ek
FEOBENRD BT, '

3) BB, EEBIOSEEMCOWT, £EAGHEORE A 17 7t - %= Closed spiral-
brownish spore (BC) BECIL 2 7 7 4 FERLERL THBREAETL L WEMSL L,
FICHORE CRAER 2RI C& iz invas, Grayish spore BT, RENEEFEOD
AN ER T ET RCIIMER 2 BACHAT % b OnHKIS  Zbhic, 25k %
FIgT B, *T 74 VERERMK 502, EEREBTCH 402, MERE(E 202, *
7 F ikt 702, BRI 802% Tholee TDI B 2T 74 FaRAER, ERE
BICHETL £ 03, REERIC X BRENA TR X D 0~1002 DOMEELS -1,

4) BT O EETIIEMOBE F 3 BHEREE, HEKS X - CTBEmS TR
ZRDICH, TITERRETL LR, HRALEOBEC X » TALNIAEE L » D
W5 ThD, RREETE, BEKSECREARESVWEBEL T2, R EGEORE
BT HZ L3R X 5 Th o1,

5) KB & AT B A K U c#ESE: Glucose Asparagine agar, Potato agar
#8 CB agar, Oat meal agar ZEmE <, 235 74 FE#EoLFEL Nutrient agar,
EMMERsON’s agar, Nitrate broth &n~7" v, BH=F 2% 4L ST HEMFEET
?3 =] ‘k:o

RIRCHER LR HRRF AR ZHIR, W R 2 80 7o e B LB L
BT EF. TR O—IRE, WIECET AiRATE O SHEEE L L CHEM 32 EEORE
BRI X oo SR L TRHAK L 23

AMOEE XM 33 5 H, HAREK(ELAKSE, BRESEY YR Y ATOE LI,

3 AR
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