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PREFACE 

Thirty-six i so l an t s  from Chile,  Mexico, or Arizona deser t  s o i l s  have 

been examined. Of these,  eighteen have been c l a s s i f i e d ,  four are i n  

the process of being i d e n t i f i e d  and w i l l  be described i n  the next report .  

The remaining fourteen i s o l a n t s  have f a i l e d  t o  grow i n  tryptone-yeast 

ex t r ac t  broth a t  26', th ioglycol la te  broth a t  7 ,  26, and 37OC, t ryp t icase  

soy broth a t  26 C ,  upon tryptone-glucose-yeast ex t r ac t  agar a t  7 ,  26, 

and 37 C, t ryp t icase  soy agar  a t  26 C, so i l -ex t rac t  agar a t  7, 26, and 

37 C ,  glucose nut r ien t  agar,  malt-extract agar, s t a rch  agar, and sodium 

albuminate agar a t  26OC. 

0 

0 0 

0 

The materials and methods used t o  character ize  the i so l an t s  l i s t e d  

i n  t h i s  repor t  are i d e n t i c a l  t o  t h a t  described i n  the  previous repor t  

(April 25, 1968). The cha rac t e r i s t i c s  used t o  d i f f e r e n t i a t e  the 

Streptomyces are those described by Hutter,  Ralf ,  "Systematik der  

Streptomyceten", S. Karger, Base1 and New York, 1967, 382 p. and have 

been l i s t e d  i n  the previous report .  
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Key to identification of isolants 

Magnification standard 

Descriptive charts 
(in order of laboratory numbers, 
22 to 55, excluding isolants 
that failed to grow on 
subsequent transfer) 
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Streptomyces I so lan ts  Ident i f ied 

P 

rr 

Culture 
No. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

JPL No. 

245a (825) 

245Bb (f24) 

245Bc (624) 

246a (#25) 

246Ae (824) 

246Af (#24) 

246Bb (#24) 

246Bd (624) 

247Ad (#24) 

247Bc (#24) 

248Aa (#24) 

249Aa (#24) 

249Ab (524) 

250Aa 

276a (86) 

379Ba 
(Thornton's) 

245TAa 

245TAd 

245TAe 

245TAf 

245TBa 

245TBb 

246TAa 

Species 

- S. netropsis  

- S . gr i seov i r id i s  

no growth 

no growth 

- S. lavendulae 

- S. col l inus 

next report  

- S. caelestis 

no growth 

- S. tendae 

next report  

- S. ant ib io t icus  

no growth 

- S. albus (var) 

- -  S. albus 

- S. ant ib io t icus  

no growth 

no growth 

next report  

- S . violaceoruber 

- S. albonriseolus 

no growth 

- S. aaelestis 

Saurce 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Mexico 

Chile 

Arizona 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Invoice 
No. 

D-44829 

D-44829 

D-44829 

D-44829 

D-4 4829 

D-44829 

D-44829 

D-44829 

D-44829 

D-44829 

D-44829 

D-44829 

D-44829 

D-44829 

D-44829 

D-44799 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

Page 

8 

13 

18 

23 

28 

33 

38 

43 

48 

53 

58 

63 

68 
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45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

246TBa 

249TAa 

249TBa 

259TBa 

259TBb 

260TAa 

260TBa 

260TBb 

274TAa 

275TAa 

276TBa 

2 7 7TAa 

277TBa 

no growth 

- S . longisporuber 

S. exfo l ia tus  

no growth 

- 

- S. aeureus 

no growth 

no growth 

no growth 

no gcowth 

S.  aureofaciens 

- S. rimosus 

next report  

no growth 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

Chile 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

D-38463 

73 

78 

83 

88 

93 

i 
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Key to the Identification of Streptomyces 

Isolants 22 to 55 

I. True mycelium produced, spores formed but not in sporangia. 
Substrate mycelium non-septate, not fragmenting into bacillary 
or coccoid c~ponents ................................... Streptomycetaceae 

11. Aerial mycelium produced. 
Spores formed in chains.................................S~reptomyces 

A. Spores with hairy enation. 
Aerial mycelium gray to brownish-gray (cinereus) 
Sporophores produce spirals. 
Melanin-negative .................................... - S. albogriseolus 

(245TBa) - 642 
B, Spores with smooth or warty surface. 

1. Aerial mycelium gray to brownish-gray (cinereus) 

a. Sporephores straight or wavy (rectus-flexibilis) 
Melanin-positive.. .......................... - S. antibioticus 

(249Aa) - #33 
(379Ba) - #37 

b. Sporophores form narrow, intensive screws (spira, type a) 
Melanin-negative...... ...................... - S. collinus 

(246Af) - #27 
c. Sporophores form long, loose screws (spira, type b) 

1) Melanin-negative..... .................... - S. violaceoruber 
(245TAf) - #4l 

2) Melanin-positive. ........................ - S. tendae 
(247Bc) - 131 

d. Sporophores form open twists (retinaculum-apertu) 
Melanin-negative ............................S. - aureofaciens 

(275TAa) - #54 
2. Aerial mycelium pale-carmine to cinnamon-brown (cinnamomeus) 

a. Sporophores in aerial mycelium form verticils. 
Sporophores produce open twists or short, loose 
screws (verticillus-spira)... ............... - S. netropsis 

(245a) -622 
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b. Sporophores in aerial mycelium do not form verticils. 

1) Sporophores straight or wavy (rectus-flexibilis) 
Melanin-negative.... ....................S-. exfoliatus 

(249TBa) - #47 
2) Sporophores form open twists (retinaculum-apertum) 

a) Melanin-positive .................... - S. lavendulae 
(246Ae) - #26 

b) Melanin-negative. ................... - S. griseoviridis 
(245Bb) - #23 

3. Aerial mycelium blue to bluish-green (azureus-glaucus) 

a. Sporophores form loose, open twists 
(retinaculum-apertum).. ..................... - S. caelestis 

(246Bd) - #29 
(246TAa) - #44 

b. Sporophores form mostly narrow, closed 
spirals ..................................... S. azureus - 

(259TBb) - #49 
4. Aerial mycelium snow white to chalk white (niveus) 

a. Sporophores form narrow, intensive spirals 
(spira, type a)........... ................,.g. albus 

(250Aa) - #35 
(276a) - f36 

Sl.albus (276a) 
S. albus (250Aa) 
- -  
- -  

growth at pigment 
55 c production 

- 
+ 

- 
+ 

b. Sporophores form long, loose screws 
(spira, type b) ............................. - S. rimosus 

(276TBa) - #55 
e. Sporophores form open twists (retinaculum- 

apertum) .................................... - S. longisporuber 
(249TAa) - #46 
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Used in determining dimensions of 
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11000 carbon replica grating 

28,800 lines/inch 

Magnification = 6,167X 

Used in determining dimensions of the following cultures: 

829 - (246Bd) 
833 - (249Aa) 
144 - (246TAa) 
#55 - (276TBa) 
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#lo00 carbon replica gtating 

28,800 lines/inch 

Magnification = 6,30213 

Used in determining dimensions of the following cultures: 

#41 - (245TAf) 
#47 - (249TBa) 



Culture No. 22 

JPL KO. 24Sa 

aerial 
myceliua 

subs trat 
mycelitma 

so luble  
pigment 

8 
- Source 

- Invoice f D-44829 

Studied by S.  Nishikawa 

Species Streptomyces ne t rops is  

1. Cultural  properties:  Temp. 26OC 

la a 

- 
7 

14 

2 1  

7 

14 

2 1  

- 
7 

14 

!1 
- 

CHM%umber and color 

Medium 
2 

Sdc = pussywillow 
gray I &  

a = yhite 

d = gray 

LOfe - dusk 

2 i c  -\ honey gold 
It. gold 

none 

none 

none 

Medium 

5fe = ashes 

d = .gray 

lOdc = orchid 
haze 

co lor lesn  

l b a  = yellow tin1 

2ba =rar' s h e l l  t i n t  

Bone 

Bone 

Medium 
4 - 

5 f e  = ashes 

d = gray 

LOfe = dusk 

p e a r l  
s h e l l  t i n t  

2ba IF 
t h e l l  t i n t  
4 -  .L 
b - oys te r  whil 

le, ivory 
2ca =\  ggshel l  

m e  

lone 

lone 

Medium 
5 

a = white 

a = white 

lOdc = orchid haze 

It. ivory 
eggshel l  2ra ={ 

2ca - {  It, ivory 
eggshel l  

none 

none 

none 
- 

*Color Harmony Manual, Container Corporation of America, Chicagq, I l l i n o i s ,  
4th edi t ion,  1958, 
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11. Piorphological observations 

spsso- 
phore 

Spore 
No . 

V e r t  ici:  

- 
a. 

- 
7 

.4 

!1 
- 
7 

.4 

!1 

- 
7 

14 

2 1  

- 

Medium 
2 

none 

retinaculum- 

tm apertum 

s p i r a l s  

as above 

> lo 

> 10 

_-e- 

--- 

Medium 
3 

I;pirala & retina- 
culum-apertum 

as above 

as above 

* 10 

> 10 

’ 10 

Medium 
4 

i p i r a l s  and retina 
culum apertum 

nostly retinaculum 
apertum 

as above 

’ 10 

* 10 

> 10 

...--..I 

---.- , 

none 

re t inaculm-  
a p e r t m  k s p i r a  

none 

> 10 

s p i r a ;  compound 
v e r t i a s  ; eleme 
of secondary 
v e r t i c i l s  spira 

s p e c i a l  observations: e.g. globular sporangia; f l age l l a t ed  spores;  
spores on subs t r a t e  hyphae; mycelia frag- 
mentation; scb lero t ia .  

none observed 

5 

ts 

ed 
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Photographs: Sporophores 

Medium: 5-glycerol-asparagine agar 

Age of culture: 21 days 

Magnification: lOQQX 

Medium : 4-starch agar 

Age of culture: 7 days 

Magnification: 1 OQOX 

10 
Culture No. 22 

JPL No. 245a 

Species S. netropsis 
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111. Spore morphology and surface: 

Surface: smooth 

Dimensions: 0.88-1.62 x 0.37-0.80 

Medium: 4 = starch agar 

Age of culture: 8 day8 

Magnification: 682SX 

11 
Culture No. 22 

JPL No. 245a 

Species S. netropsis 
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Iv. Physiological cha rac t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Culture No. 22 

JPL No. 245a 

Species S. netropsis 

12 

Growth After  
Carbohydrate 

Negative cont ro 1 

D-g lucose 

D-xy 1 ose 

L-arabinose 

Sucrose * 
D-mann it o 1 * 
I - inos i to l  U 

D-fructose 

Rhamnose 

Raffinose 

Growth A f t e r  
16 days 

(++) = Strongly pos i t ive  u t i l i z a t i o n .  Growth equal t o  or grea te r  
than glucose growth. 

(+ ) = Posi t ive  u t i l i z a t i o n .  Growth is s ign i f i can t ly  b e t t e r  than 
on basal medium without carbon but less than on glucose. 

( 2  ) = Ut i l i za t ion  doubtful. Growth s l i g h t l y  b e t t e r  than on basal 
medium without carbon but s ign i f i can t ly  less than with glucose. 

(- ) = Growth s imi l a r  t o  o r  less than growth on basal medium without 
carbon. 

B. Melanin product ion 
2 days - negative 

Medium - 4 days - negative 
2 days - negative 

-Medium - 4 days - negative 
2 days - negative 

Medium - 4 days - negative 
C. Starch hydrolysis 

positive 

. 



aerial 
mycelium 

subs trat 
mycelium 

soluble  
Pigtlaent 

- 

___ Studied by s *  *ishikawa 

Species Stre~tomycer n r i s r a  is 

1. Cultural  properties:  Temp. 

la. 
_I 

7 

1 4  

21 

7 

14 

21  

7 

14 

21 

-.--- 

Medium 
2 

a = white 
(sparse) 

71118 = rose mauve 
and specks of whii 

%le = rose wine 

baize 

mustard 
o ld  gold 21e -{ 

3pg = golden b r a n  

none 

none 

b r i t e  gold 
=(nugget gold 

CHM%umber and color 

Medium 
3 

none 

a - white 
I (sparse) 

and specks of whir 

2ea =\  It . wheat 
It. maize 

6ec - powder rose 

none 

Medium 
4 

a = white 

7fe * ashes 
and specks of whi 

6ec = powder rosl 

none 

none 

Medium 
5 

none 

a * white 
! 

a = white 

ica -1 It* ivory 
eggshell 

It. yellow 

sunlight ye 

lba={ pas te l  yel- 
low 

(sunlight ye  
l a W  

31c =(,,,, butterscotch 

*Color Harmony Manual, Container Corporation of America, Chicag?, Illinois, 
4th  ed i t ion ,  1958. 
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11. Plorphological observations 

t 

special observations: e.g. globular sporangia; flagellated spores; 
spores on substrate hyphae; mycelia frag- 
mentation; scvlero t i a  

none observed 
. r  
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Photographs: Sporophores 

Medium: 4-starch agar 

Age of culture 14 days 

Magnification: lOOOX 

i 

15 
Culture No. 23 

JPL No. 245Bb 

Species S. griseoviridis 
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Culture No.23 

JPL No. 245Bb 

Species S. nriseoviridis 

111. Spore morphology and surface: 

Surf ace: moo th 

Dimensions: 1.17-1.98 x 0.51-0.80 

Medium: 21nalt extract agar 

Age of culture: 15 days 

Magnification: 6825X 
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Iv. Physiological cha rac t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Culture No. 23 17 

JPL No.  245Bb 

Species S. griseoviridis 

Carbohydrate 

Negative cont ro 1 

D-glucose 

D-xylose 

L-arabinose 

Sucrose 

D-mannitol 

I - ino s it o 1 

D-fructose 

Rhamnose 

Raf f h o s e  

C e  1 l u  l o  s e 

Growth Af ter  
10 days 

* 
* 
* 

+ - 
- 
- 
* 
* 
- 

Growth After  
16 days 

+e 

* 
* 
f 

(++) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basal  medium without carbon but less than on glucose. 

(+- ) = Ut i l i za t ion  doubtful. Growth s l i g h t l y  b e t t e r  than on basal  
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth s i m i l a r  t o  o r  less than growth on basal  medium without 
- carbon. 

B. Melanin product ion 

2 days - negative 
4 days - negative 
2 days - negative 
4 days - negative Medium 6 - 
2 days - negative 

Medium - 4 days - negative 

Medium 1 - 

C. Starch hydrolysis 
positive 



I. Cul tura l  propert ies :  Temp. 26OC 

aerial 
mycelium 

subs t ra t 
lnycelitra 

. soluble 
pigment 

_. 

la. 

7 

1 4  

21 

7 

14 

21 

7 

14 

21 

Medium 
rt 

b - oyster white 

L%ca = pale blue 
.L L 

LOcb = orchid m i s t  

LOfe - dusk 
d - gray 

.I J. 
J J  

8ig = rose mauve 

6&pg = barn red 

Spl - deep b m  

li8nna 
5pg - It. copper 

russet 
nurt brow 

cinnamon 
31e -b e l l o v  map11 

4pg = dk. luggage 
tan  

mahogany 

CHMhmber and co lor  

Medium 
3 

none 

7dc = dawn pink 

7ba - pink t i n t  
L JI 

a = white 

1Oic - orchid 
JI .1 

6gc = d w t y  coral 

.. 

Ric = rose 

bl%e = rmpberry 

-I 

71c - cherry 

7ec - rose m i s t  

Medium 
4 

none 

LOcb - orchid m f s  
3. b 
a = white 

a - white 

7 h e  = It, wine 

-uI 

7ba = pink t i n t  

7ec - rose m i s t  

Medium 
5 

none 

lOcb - orchid r i a  

lO$b - orchid m i a  

i-pp- persiaron 

7 h g  = old wine 

- 
none 

*Color Harmony Manual, Container Corporation of America, Ch icap ,  I l l i n o i s ,  
4th ed i t ion ,  1958. 
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iperophoi 

Spore 
NO. 

Perticili 

. .  

11. Morphological olxxwatfons 

a, 

7 

14 

2 1  

- 
7 

14 

21 

-- 

7 

1 4  

21 

- 

Medium 
2 

apirals 

loose,. open spiral 

o above 

> 10 

> 10 

> 10 

none 

none 

Medium 
3 

-- 

spirals 

aa above 

> .10 

> 10 

none 

none 

none 

Culture  No, 26 . 19 
JPL No. 246Ae 

Medium 
4 

aa above 

none 

none 

none 

none 

Medium 
5 - 

spirals 

as above 

> l o  

> 10 

none 

none 

none 

s p e c i a l  observations:  e.g. globular  sporangia; f l a g e l l a t e d  spores; 
spores  on substrate-hyphae;  mycelia frag- 
mentation; s d l e r o t i a .  

. ,  
none observed 
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Photographs: Sporophores 

Medium: 2-malt extract agar 

Age of culture: 14 day8 

Magnification: 1 OOOX 

20 
Culture No. 26 

JPL No. 246Aa 

Species S. lavendulae 
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21 

Culture No. 26 

JPL Ne. 246Aa 

Species S. lavendulae 

111. Spore morphology and surface 

Surf ace: smooth 

Dimensions: 0.88-1.32 x 0.73-0.88 

Medium: 2-malt extract agar 

Age of culture: 15 days 

Magnification: 6825X 
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IV. Physiological  c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro l  

D-g luco s e 

D-xyl ose 

L-arabinose 

Sucrose 

D -mann it o 1 

I- ino s it o 1 

D-fructose 

Rhamnose 

Raf E h o s e  

Cel lu lose  

Cul ture  N o .  76 22 

JPL No.  246Aa 

Species S. lavendulae 

Growth Af te r  
10 days 

- 
* 
* 
* 
* 
* 
* 
++ 
* 
* 

I - 

Growth Af te r  
16 days 

(+*) = Strongly p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basa l  medium without carbon but less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal  
medium without carbon but s i g n i f i c a n t l y  less than w i t h  glucose. 

(- ) = Growth similar t o  o r  less than growth on basal  medium without 
carbon. 

B. Melanin production 

2 days - positive 
4 days - positive Medium 1 - 
2 days - positive 
4 days - positive 
2 dgp - positive 
4 days - positive 

. Medium 6 - 
Medium 7 - 

C. Starch hydrolysis  
positive 



Ctilture No. 37 

JPL No. 366Af 

aerial 
myeeliun 

subs trat 
mycelium 

solubae 
pigment 

-- Studied by S. H i s h i h a  

Species Streptomyces co l l inus  

L. Cultural  propert ies  : Temp. 26OC 

la. 
- 
7 

14 

2 1  

7 

14 

2 1  

7 

14 

2 1  

Medium 
2 

a = white 

a = white 
(cottony textui 

a - white 

1 1  

3ec = putty 

3pg = golden brown 

3ne = antigue gold 

mustard gold 
2ne ={old gold 

CHFl%umber and color 

Medium 
. 3  

a = white 

a = white 
1 specks of gray 

a - white 

L h  
5dc pussywilloc 

lba  = yellow t i n t  

lkca = czeam 

none 

none 

none 

Medium 
4 

a = white 
some pa r t s  3fe = 

s i l v e r  gray 

3fe = s i l v e r  gray 

a - white 

J J ,  
5fe = ashes 

&ca = cream 

lkca = cream 

lkca = cream 

none 

none 

none 

Medium 
5 

none 

none 

a = white 

t ka  - cream 

t%ca = cream 

Lkca = cream 

none 

none 

none 

*Color Harmony Manual, Container Corporation of America, Chicagq, I l l i n o i s ,  
4th edi t ion,  1958. 
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ip.bppho 

Spore 
No. 

Verticil 

11. l lorphological observat ions 

)a. 

- 

7 

14 

21 

- 

7 

14 

21 

7 

14 

21 

I - 

Medium 
2 

none 

spirals 

> 10 

> 10 

none 

none 

none 

Medium 
3 

none 

spirals (corkscre 

as above 

> lo 

> 10 

none 

none 

none 

Culture  No. 27 24 

JPL No. 246Af 

Medium 
4 

spirals 

spirals (corksci 
tight 

as above 

> 10 

> 10 

> 10 

none 

none 

none 

Mediuii 
5 
I 

none 

none 

none 

s p e c i a l  observat ions : e. g'. g lobular  sporangia; f l a g e l l a t e d  spores  ; 
spores  on subqt ra te  hyphae; mycelia frag- 
mentation ; scXlero tia. 

non observed 
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Photographs: Sporophore 

Medium: &starch agar 

Age of culture: 14 days 

Magnification: 1 @ox 

25 
Culture No. 27 

JPL No. 246Af 

Species S. collinus 
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111. Spore morphology and surface: 

Surface : warty 

Dimensions: 0.66-1.17 x 0.44-0.73 

Age of culture: 15 days 

Magnification 6825X 

26 

Culture No. 2- 

JPL No. 246Af 

Species S. collinus 
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I V .  Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro l  

D-glucose 

D-xy 1 os e 

L-a ra b in0 s e 

Suc ro s e 

D -mann it 01 

I - inos it o 1 

D-fructose 

Rhamnose 

Raffinose 

Cel lulose 

Culture  N o .  27 

JPL No.  2 46Af 

Species S. collinus 

Growth Af te r  
10 days 

* 
* 
U 

+ 
* 
* 
* 
* 
* 
- 

Growth Af ter  
16 days 

(e+) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g r e a t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is  s i g n i f i c a n t l y  b e t t e r  than 
on basa l  medium without carbon but less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal  
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth s imilar  t o  o r  less than growth on basa l  medium without 
carbon. 

B. Melanin production 

2 days - positive 
4 days - positive Medium 1 - 
2 days - positive 

Medium - 4 days - positive 
2 days - positive 

Medium - 4 days - positive 

27 

C. S ta rch  hydrolysis  

positive 



28 
Culture  No. 39 Source Chile -- 

- 
JPL Eo. _ ~ t ( i ~ d  Invoice # D-44829 

Studied by q-  m a  

Species Streptomyces caeleetis 

1. Cul tu ra l  p rope r t i e s  : Temp. 26OC 

aerial 

myceliua 

subs tral 
mycerlii 

. solublt 
pigmen1 

a. 
- 

7 

1 4  

21 

7 

14 

21 

- 

7 

14  

21 

~ 

CHMJhumber and co lo r  

Medium 
2 

a = white 

none 

2'' *(string 
na tura l  

41e miMp" burf tan 

oak broom 
=(russet b r m  

4pg = dk. luggage 
tan  

dk. luggage 
4PS = ta 

Medium 
3 

a = white 
(sparse) 

a = white 
(sparse) 

a = white 
.1 

pale  aqua 
L7ca El blue 

.1 

(paie blue 

h m q  gold 
E[lt. gold 

bisque 
3ec E{beige 

mustard gold 
={old gold 

Medium 

none 

a = white 

a = white 

mustard go1 
2ne =[old gold 

4pg = mustard go1 

none 

2pe = mustard g a l  

Medium 
5 

none 

none 

none 

4pg = mustard go1 

colonial  ye1 Iga = 

honey gold 
Sc * It. gold 

2pe = mustard go1 

*Color Harmony Manual, Container Corporation of America, ChicagT, I l l i n o i s ,  
4th ed i t i on ,  1958, 



29 -- Page 2 Cul ture  No. 29 

iporopho. 

Spore 
No. 

Verticil 

11, Norphological observations 
- 
a. 

I 

7 

14 

21  

- 

7 

14 

21 

_ _  
i 

U 

21 

I - 

Medium 
2 

spirals 

-_-e 

> 10 

none 

none 

none 

Medium 
3 

Bone 

spirals 

. .  
--- 

> l o  

none 

none 

Wedium 
4 

spirals & retina- 
culum-aper tlma 

spirals 

> l o  

> 10 

none 

none 

none 

Mediuii 
5 - 

none 

none 

none 

s p e c i a l  observations:  e.g. globular  sporangia; f l a g e l l a t e d  spores; 
spores  on s u b s t r a t e  hyphae; mycelia frag- 
meatation ; sSF(kero t i a  . 
none observed 
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Photographs: SPoroPhores 

Medium: 4-starch agar 

Age of culture: 14 days 

Magnificatgon: 1 ooox 

Culture No. 29 

JPL No. 246Bd 

Species S. caelestis 

i 
‘ B  
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-. Culture No.  

JPL No. 246Bd 

Species S. caelestis 

111. Spore morphology and surface: 

Surf ace : smooth 

Dimensions: 0.65-1.13 x 0.49-0.65 l~ 

Medium : 4 starch 

Age of culture: 16 days 

Magnification: 6167X 



Page 5 Culture No. 29 32 

JPL No. 246Bd 

Species S. eaelestis 
I V .  Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro 1 

D-g luco s e 

D-xylose 

L-ara b inos e 

Sucrose 

D-mannitol 

I - inos i to l  

D-fructose 

Rhamnose 

Raffinose 

Cel lulose 

Growth Af ter  
10 days 

- 
# 

* 
U 

U 

U 

+ 
* 
U 

* 
- 

Growth Af ter  
16 days 

i+ 

U 

# 

* 
U 

+ 
+t 

+t 

i+ 

- 

(++) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basal  medium without carbon but less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful.  
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

Growth s l i g h t l y  b e t t e r  than on basal 

(- ) = Growth s i m i l a r  t o  o r  less than growth on basal  medium without 
carbon. 

B. Melanin production 
2 days - positive 

Medium - 4 days - positive 
2 days - positive 

. Medium - 4 days - positive 
2 days - positive 

Medium - 4 days - positive 
6. Starch hydrolysis 

. positive 



. .  
Culture No. 31 

JPL EO. 247Bc 

33 
Source 1 P  

Invoice # I)-44829 - 

Studied by s. His  hikawa 

Species S t r e D t m  ces tendae 

1, Cultural properties : Temp. 26OC 

aerial 
my ce l i ta  

substral 
mycelitm 

. soluble 
PigPaent 

)a 
- 
7 

14 

2 1  

7 

14 

!1 

- 
7 

21 

CHPI*number and color 

Medium 
2 

a = white 

3fe = silver gray 
S L  

f = gray 
(spots of white) 

lOih = slate 

adobe brown 

l i g h t  brown 
31g = cinnamon b ra  i 

3ic = It. amber 

31e ={ cinnamon 
y e l l m  nipple 

cinnamon 
yellow maple 

Medium 
3 

a = white 
(sparse) 

2fe = covert gray 
(sparse areas of 

white) 

2fe = covert gray 

I I J ,  
a = white 

. 2cb = ivory t i n t  

2cb = ivory t i n t  

3dc = u t u r a l  

none 

norhe 

none 

Medium 
4 

a = white 

3fe = silver gray 
3. 3, 

Periphery is whit1 

13fe =r pewter 

311 = beaver 

ebony 
teak 2po = 

2pl = nuatard bn. 

none 

none 

Medium 

a = white 

13ba = alabaster  
t i n t  

e = gray 

lba  = yellow t i n t  

2pg = mustard gold 

3ng = yellaw maple 

none 

3gc = It. tan 

*Color Harmony Manual, Container Corporation of America, ChicagT, Illinois, 
. 4th edition, 1958. 
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I1 * 

Sporophoi 

Spore 
NO. 

Verticil 

7 

14 

21 
- 

7 

14 

21 

-- 
7 

14 

21 

110 r p  holog i c a l  ob s e wa t ions  

Medium 
2 

retinaculum-apertt 

retinaculum-apertr 
& spirals 

as above 

> 10 

> 10 

> 10 

none 

none 

none 

Medium 
3 .  

none 

retinaculum-aper 
& spirals 

as above 

. .  

> 10 

> 10 

none 

none 

none 

Culture  No. 31 . 3 4  
JPL No. 317Bc 

Medium 
4 

retinaculum-apertu 
& spirals . 

m as above 

as above 

> 10 

> 10 

> 10 

none 

none 

none 

Mediuii 
5 - 

retinaculum- 
apertum 

as above 
-- 

> lo 

> 10 

none 

none 

s p e c i a l  observat ions : e.g. globular  sporangia; f l a g e l l a t e d  spores;  
spores  on subsFrate  hyphae; mycelia frag- 
ment a t i o n  ; scfilero t i a  . 
none observed 
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Photographs: Sporophores 

Medium: 5-glycerol-asparagine agar 

Age of culture: 14 days 

Magnification: looox 

35 
Culture No. 31 

3PL No. 247Bc 

Species S. tendae 

1 
' I  
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Culture No. 31 

JPL No. 247Bc 

Species S. tendae 

111. Spore morphology and surface: 

Surf ace : smooth 

Dimensions: 3 
Medim: 5-Glycerol asparagine agar 

Age of culture : 15 days 

Magnification: 6825X 
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t 
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J 

' i  

a 
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I V .  Physiological c h a r a c t e r i s t i c s  

Culture N o .  31 

JPL No.  24 7bC 

Species S. tendae 

A .  Carbohydrate u t i l i z a t i o n  

Growth Af te r  
16 days 

(++I = Strongly p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  o r  g r e a t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basal  medium without carbon but less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal 
medium without carbon but  s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth s imilar  t o  o r  less than growth on basal  medium without 
carbon. 

3. Melanin production 

2 days - positive 
4 days - positive 
2 days - positive 
4 days - positive 
2 days - positive 
4 days - positive 

Medium 1 - 
Medium 6 - 
Medium 7 - 

37 

C. Starch hydrolysis  

positive 



[ Culture No. 33 
I 

249 Aa J P L  XO. Invoice /I 
- 

D-44829 -- 
Studied by S. Nishikawa 

Species Streptomyces a n t i b i o t i c w  

aerial  
mycelium 

subs tra t 
nycelium 

soluble 
&pent 

1. Cultural  propert ies :  Temp. 26'C 

)a, 
- 

7 

1 4  

21 

7 

14 

21 

- 
7 

14 

2 1  
- 

CHPI4humber and color  

Medium 
2 

a = white 
(sparse) 

a = white 
(sparse) 

a = white 
(moderate ) 

3 pg = golden b r m  

4 pg = dk. luggage 
t an  

topaz 
3 ne * b u t t e r s c o t  

Medium 

a = white 
(spars e) 

1% ca = cream 

1% ca = cream 

1% ca = cream ' 

none 

none 

none 

Mediuni 
I 

a = white 
(spars e )  

a= white 
(moderate) 

a = white. 
labundant) 

2 ba = yellow tin1 

1% ca = cream 

2 ea =(, It. wheat 
It. maize 

none 

none 

none 

Medium 
5 

none 

none 

a = white 
(moderate) 

1% ca = cream 

1% ca * cream 

bu t t e r  ye1 

none 

none 

none 

3w 
LOW 
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sporopho, 

spore 
No. 

Vert ic i lc  

11. Morphological observations 

a 
- 

7 

! 

.4 

1 

2 
- 

7 

1 

2 

4 

2 

4 :  
- - 

. Medium 2 

none 

none 

none 

---- 

--e- 

---- 
--- 
I 

Wedium 3 

ione 

ione 

ione 

.--- 
_I-- 

33 39 ---___ Culture No. 

PIedlurn 4 

none 

none -- . 

none 

rectus-flexibilis  

> 10 

---- 
monoverticillus 

none 

---- 
-_I- 

special observations: e..g. globular sporangia; flagellated spores; 
spores on suhstrate hyphae; mycelia frag- . 

mentation; sJlnerotia. 

. 40 day cultuae(on Starch agar): mycelia appear 
segmen tea 
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Photographs : Sporophores 

Medium: 4-Starch agar 
Age of culture: 42 days 
Magnification: looox 

40 

Culture No. 33 
JPL No. 249 Aa . 

Species S.  antibioticus 
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Page 4 

111. Spore morphology and surface: 

Surf ace : smooth - 
Dimensions: 0.86-1.70 x 0.32-0.49 p 

4-S tarch Medium : 
Age of culture: 28 days 

-- 

(Magnification): 6167X 

33 ~ - - - - - - - - ~  Culture No. 
JPL No. 
Species S, antibioticus 

249 Aa --- - 

t 



Page 5 

Carbohydrate 

Negative cont ro l  

42 
--- Culture No.  33 

JPL No. 249Aa 

Species S. an t ib io t i cus  

Growth a f t e r  
10 days 

- 

IV. Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

II L-arabinose 

I - inos i to l  

D-fructose 

+ 
+ 
- Rhamnose 

- Raffinose 

Cel lulose 

Growth af ter  
16 days 

+ 
- 
U 

+ 

(+I-) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal to o r  g rea t e r  than 
glucose growth . 

( +) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than on 
basa l  medium without carbon but  less than on glucose. 

( k) = U t i l i z a t i o n  doubtful. Growth s l i g h t l y  b e t t e r  than on basa l  medium 
without carbon but  s i g n i f i c a n t l y  less than with glucose. 

( -) = Growth s imi l a r  t o  o r  less than growth on basa l  medium without carbon. 

E. Malanin product ion  

2 days:positive 
Medium 1 - 4 dags:positive 

2 days:positive 
-Medium - 4 days:.positive ' 

2 days:posit ive 
Medium - 4 days:positive 

C. Starch hydrolysis 

pos i t i ve  



Cul tu re  No. 1 5  

JPL No. 250 A a  

Lmkial 

4 3  
Source Mexico 

D a  . 
7 

Studied by S. Nishikawa 

21 

7 

Species S t r e D t  omvces albus (var) * 
1. Cultural  propert ies :  Temp. 3OoC 

Jigment 30 lub l e  i' 
21 

Medium 
2 

a = white 
(abundant ) 

a = white 
( tex ture  of 

cot ton)  

E = white 

21c = gold 

honey gold 2 i c  =[ It. gold 

none 

2 i c  =[ honey gold 
lt. gold 

CHM num 

Medium 
3 

a = white 
(sparse) 

p e a r l  pink 
3ca '{*hen 

pea r l  pink 
3ca =[shell 

color less  

co lor less  

co lor less  

none 

none 

none 

e r  and color  

Medium 
4 

a = white 
(sparse) 

pea r l  pink 
3ca =[shell  

pea r l  pink 
3ca -{shell 

co lor less  

It. ivory 
2ca =[ eggshel l  

3gc = It. t a n  

none 

none 

none 

Medium 
5 

a = white 
(moderate) 

a - white 
(abundant) 

pear 1 
s h e l l  3ca -E 
It. ivory 2ca = I  eggshell  

It, melon 
yellow 3ec * 

none 

none 

* cha rac t e r i s t i c s  i d e n t i c a l  t o  t h a t  of 2. albus except for differences i n  the capacity 

** pink soluble  pigment produced i n  sodium albuminate, peptone-yeast ex t r ac t  (medium 6 )  

80 produce a rose-pink soluble  pigment and thermophilic nature.  

and tyros ine  agar (medium 7) media. 
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lporopho 

Spore 
NO. 

Verticil 

11. 
- 
a. 

7 

L4 

21 

- 
7 

14 

21 

-7 

14 

21 
- - 

Morphological observations 

Medium 
2 

one 

none 

Medium 
3 

spirals (type a) 

. .  
> 10 

> 10 

%onoverticillus* 
spira 

4_4- Culture  No. 35 - 
JPL No. 250Aa - 

Medium 
4 

lone 

ipirals 

> 10 

> 10 

Med-iuii 
5 
I 

none . . 

none 

s p e c i a l  observations:  e.g. globular  sporangia; f l a g e l l a t e d  spores; 
spores on s u b s t r a t e  hyphae; mycelia frag- 
menta t i o n  ; s d l e  ro t i a  . 
none observed 

*pseudoverticillar arrangement 
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Photogtaphs: Sporophores 

Medium: +oatmeal agar 

Age of culture: 14 days 

Magnification: I OOOX 

45 
Culture No. 35 

JPL No.  250Aa 

Species S. albus (var) 

1 



i 
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46 

Culture No.  35 

JPL No. 250Aa 

Species S .  albus (var) 

111. Spore morphology and surface: 

Surf ace : moo th 

Dimensions: 0.88-1.76 x 0.44-0.73 p 

Medium: 3-oatmeal agar 

Age of culture: 15 days 

Magnification: 6825X 



Page 5 Culture  N o .  1 5  47 

JPL No. 250k 

Species S. albus (var) 
Iv. Physiological  c h a r a c t e r i s t i c s  

Carbohydrate u t  il i z a t  ion A .  

Carbohydrate 

Negative cont ro  1 

D-glucose 

D-xylose 

L-arab inose 

Suc ro s e 

D -mann it o 1 

I - i n o s i t o l  

D-fructose 

Rhamnose 

Raffinose 

Cel lu lose  

Growth Af te r  
10 days 

Growth Af ter  
16 days 

++ 

2 

2 

+ 

++ 

CI- 

(++) = Strongly p o s i t i v e  u t i l i z a t i o n .  Growth equal t o  o r  g r e a t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basa l  medium without carbon but  less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal 
medium without carbon but  s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth s imilar  t o  o r  less than growth on basa l  medium without 
carbon. 

B. Melanin production 
2 days - negative 

Medium - 4 days - negative 
2 days - negative 

Medium - 4 days - negative 
2 days - negative 

Medium 7 - 4 days - negative 
. rose-pink soluble pigment produced 

C. Starch hydrolysis  
negative 



C u l t u r e .  No. 36 

JPL  XO . 276a 

aerial 
mycelium 

subs tral 
myceliue 

48 
le - Source 

Invoice f - - 
79 

I 

. .  

Species Stretmmyces albus 

Studied by s, I.lnhikatza 

1. Cul tu ra l  p roper t ies :  Temp. 26°C 

)a. 
- 
7 

14 

2 1  

7 

14 

2 1  

7 

14 

2 1  

- 

Medium 
2 

none 

a = white 
(sparse) 

a = white 

lxlca = cream 

(paize 

2ea -{ It . wheat 
It. maize 

none 

none 

none 

?M%umber and co lor  

Medium 
3 

a - white 

a = white 
(sparse) 

a = white 

2ba - yellow tin1 

2ba = yellow tin1 

I”- It. maize wheat 
L 

none 

none 

Medium 
4 

a - white 
(sparse) 

a = white 

a = white 

It wheat 
It. maize 

It. wheat 
It. maize 

2ea -[ 
2ea -[ 

It. ivory 
2ea =\eggshell 

none 

none 

none 

Medium 
5 

none 

none 

none 

2ba = yellow t i n t  

2ba yellow t i n t  

It. yellow 

yellow 

none 

none 

none 

*Color Harmony Manual, Container Corporation of America, Chicagq, I l l i n o i s ,  
4th ed i t ion ,  1958. 

W 
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jporopho 

Spore 
No. 

Verticil 

I1 Norphological observations 

Medium 
2 

-e- 

spirals (type a) 

’ l o  

Medium 
3 

none 

Cul ture  No. 36 49- 

I_- 

JPL No. 276a 

Medium 
4 

Lone 

rpirals (type a) 

rn 
game as above 

’ lo 

’ 10 

*bivertieillus-spJ 

biverticillus-spil 

s p e c i a l  observations:  e .g .  globular  sporangia;  f l a g e l l a t e d  spores;  
spores on substraJe hyphae; mycelia frag- 
menta t i o n  ; s c l f le ro t ia  . 
none observed 

*pseudoverticillar arrangement 
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50 

Culture No. 36 

Medium : 4-starch agar 

n 

3. 

JPL No. 276a 

Species So albw 

Photographs: Sporophores 

Age of culture: 14 days 

Magnification: 1 OOOX 
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51 

Culture No.  36 

JPL No .  276a 

Species S .  albus 

IIl. Spore morphology and surface: 

Surf ace : smooth and warty 

Dimensions: 0.80-1.47 x 0.59-0.80 v 

Medium: 4-starch agar 

Age of culture: 14 days 

Magnification: 6825X 



Page 5 Culture  No .  36 

JPL N o .  276a 

Species S. albus 
IV. Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

&arboh yd rat e 

Negative cont ro  1 

D-g luco s e 

D-xylose 

L-arab inose 

Sue ro s e 

D-mann it ol 

I - inos i to l  

D-fructose 

Rhamnose 

Raff inose 

Cel lulose 

Growth Af te r  
10 days 

- 
+I- 

U 

Growth Af ter  
16 days 

+I- 

+I- 

+I- 

* 
+t 

(++) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basa l  medium without carbon but less than on glucose. 

(1: ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal  
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth s imilar  t o  o r  less than growth on basa l  medium without 
carbon. 

B. Melanin production 
2 days - negative 

Medium - 4 dws - negative 
2 day8 - negative 

Medium - 4 days - negative 
2 days - neuative 

Medium - 4 days - negative 

52 

C. Starch hydrolysis  
positive 



5 3  

I-_ 

Source Culture No. 37 

__ -- JYL bio . 379Ba Invoice # D-44 99 

I- - Studied by S. Nish ikawa  

Species Streptomyces an t ib io t icus  

1. Cultural properties: Temp. 26°C 

aerial 
iycelium 

subs tral 
myeelina 

soluble 
PigaDent 

a. 
- 
7 

4 

1 

- 

7 

4 

1 

7 

U 

21 

- 

Medium 
2 

a = white 

a = white 

.Odc = orchid haze 
.1 J 
J 4f 
d - gray 

.Odc = orchid haze 

It. copper bz 
russe t  
rust  brown 

It. copper € 
5pg = russe t  I. r u s t  brown 

camel 
3ie = maple sugar 

\tan 

cinnamon 

CHM%umber and color 

Medium 
3 

i = white 
r -1 
i = gray (specks) 

3dc'- na tura l  

d - gray 4 1  

L5f e 

pale  pink 

bieque 
It. rose 

b e i p  

'41e -tmPle turf  tan  

none 

none 

none 

Medium 
4 

lcb - sand 

3gc - It. tan 

3ie - m a p l e  sugar [T1 
none 

none 

Medium 
5 

none 

- 

none 

a = white 
(sparse) 

color less  

It. ivory 
2ca ={ eggshe 11 

61e =(redwood cedar 

none 

none 

noen 

*Color Harmony Manual, Container Corporation of America, Chicagq, Illinois, 
4th edition, 1958. 
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iporophoi 

Spore 
No. 

Ver ticilr 

11. 

la. 

- 

7 

14 

21 

- 

7 

14 

21 

-7 

14 

21 

- 

Norphological obsewatlons 

Medium 
2 

rectus-flexibilis 

rectus-flexibilis 

rectus-flexibilis 

> 10 

> 10 

none 

none 

none 

Medium 
3 

rectus-f lexidilis 

rectus-flexibilis 

rectus-flexibilis 

> 10 

> 10 

> 10 

none 

none 

none 

rectus-flexibilis 

rectus-flexibilia 

rectus-f lexlbilis 

> 10 

> 10 

> 10 

none 

none 

none 

. -. . .. . . . 

---- 

none 

none 

special observations: e.g. globular sporangia; flagellated spores; 
spores on substrate hyphae; mycelia frag- 
mentation; s d l e r o t i a .  

noneobserved 
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I 

T 
I Photographs: Sporophores 

Medium: 2-malt extract agar 

Age of culture : 14 days 

Magnification: l O O O X  

55 
Culture No. 37 

JPL No. 379Ba 

Species S, antibioticus 
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111, Spore morphology and surface: 

Surf ace : smooth 

Dimensions: 1.10-1.62 x 0.44-0.66 v 

Medium: 4-starch agar 

Age of aulture: 15 days 

Magnification: 6825X 

56 
Culture No. 37 

JPL No. 379Ba 

Species S .  antibioticus 



Page 5 Culture  No.  37 5 7  

JPL No. 379Ba 

Species S. antibioticus 
I V .  Physiological  c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Growth Af te r  
Carbohydrate 

D-g luco s e 

D-xy 1 os e 

L-arabinose 

Sucrose 

D-mann it o 1 

I- inos it o 1 

D-fructose 

Rhamnose 

Raf f h o s e  

C e  1 l u l o  s e 

Growth Af te r  
16 days 

* 
++ 
* 
* 
* 
++ 

* 
* 
ti- 

- 

(++) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basa l  medium without carbon but less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal  
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth s imilar  t o  o r  less than growth on basal  medium without 
carbon. 

B. Melanin production 
2 days - positive 

Medium - 4 days - positive 
2 days - positive 

Medium - 4 days - positive 
2 days - positive 

Medium - 4 days - positive 
C. Starch hydrolysis  

pos it ive 



41 C u l t u r e  No. Source 
58 Chile-A t acama 

_I- 

JPL Eo. 245 T Af  Invoice ?i D- 3 84 6 3 

Studied by S -  

aerial 
myceliim 

sub strat 
mycelium 

soltrhae 
pigment 

Species StreDtomvces vio- er . 

1. Cultural  propert ies :  Temp. 26OC 

la. 

7 

14 

2 1  

- 
7 

14 

21 

- 

7 

14 

21 

CJDI%umber and color  

Medium 
* 

a = white 

a = white 
4 4 
e = gray 

'ne = It. wine 

7ng = old wine 

3pc = amber 

3 i c  = It. amber 

3ic = It. amber 

Medium 

a = white 

c = It. gray 

s h e l l  pink' 
\tea rose 

tea rose 

)ca P pea r l  pink 

Ring = old  wine 
.\r {shell 

lone 

lone 

none 

esh pink 

p e t a l  pink 
ica = pale  pink -TI---- s h e l l  pink 

'ng = old wine 

' k g  = old wine 

none 

bisque 
It. rose 4ec =I 

beige 

7%ie = ash rose 

Medium 
5 

L = white 

L = white 
c J, 
iec = powder rose 

ca = baby pink 
e [pare pink 

'ec = rose m i s t  

'IC = cherry 

ant ique rose 
rose wine 'le =\ 
antique rose 
rose wine 'le ={  

none 

none 

none 
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11. Morphological observations 

H e d i m  2 

none 

splra 

splra 

> 10 

> 10 , 

none 

none 

Medium 3 

none 

spira Q retinacul 

spira 

-- 

l o  

> 10 

L I  

nune 

none 

59 
Culture No. 4% 

JPL No. 

Medium 4 

I eplra 

spira 

10 

> 10 

. .  > 10 

none 

Medium 5 
----_-- 

none 

spira 

splra 
-_I 

> lo 

> 10 

none 

none 

special observations: e.g. globular sporangia; flagellated spores; 
'spores on substrate hyphae; mycelia frag- 
mentation; sdflerotia. 

nomobserved. 
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Photographs. Sporophores 

2-mxa - _I- -- --.-- Medium : 

14 days 
lOOOX 

-- -A_-- -___ __ Age of culture: 
Magnification: 

1-- -.-.-"I 

Culture No. 41 
JPL No. 
Species -- S. violaeeoruber -.-..--- -.-- 

-- ,---- 
245 T Af - 
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111. Spore morphology and surface 

smooth -- Surf ace : 

Dimensions: 1.11-l.74 x 0.47-0.7911 

Medium : 4-starch war 

Age of culture: 32 days 

-- - 6302 Magnification: -- 

Culture No.  41 

JPL N o .  

Species S .  violaceoruber 
245 T A f  ---- 

PI--- --- 
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Carbohydrate 

Negative cont ro l  

XV. Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i ] - iza t ion  

Growth a f t e r  
10 days , 

- 
- 

D-glucose 

D-xy 10s e 

L-arab inos  e 

Sucrose 

D-mannitol 

I - inos i to l  

D-fructose 

Rhamnose 

Raf f inose  

Cel lulose 

JpL . 3 L I ; T A f  ________ 
Species wr 

Gro~~rth a f t e r  
16 days 

(+I-) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  than 
glucose growth . 

( +) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than on 
. b a s a l  medium without carbon but  less than on glucose. 

( 2 )  = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basa l  medium 
without carbon but  s i g n i f i c a n t l y  less than with glucose. 

( -) = Growth similar t o  o r  less than growth on basa l  medium without carbon. 

B. Malanin production 
2 days-negative 

Medium 1 - 4 days-negative 
2 days-negative 

Medium 6 - 4 days-negative 

2 days-negative 
Mediun 7 - 4 days-negative 

C. Starch hydrolysis  

pas i tive 



ierial 
rcQliuln 

-- 

substrat 
nyceliw 

. solubla 
Pigment 

Species s. alban+iseafun 
1. Cultural proper t ies  : Temp. 26OC 

Da. 
-- 

7 

4 

1 

-- 

7 

14 

21 
- 

7 

1 4  

21 

- 

----- 

Med i urn 
2 

a = white  
(abundant) 

a (white) turning 
t o  d (gray) 

a %white), mostly 
(gray) 

baize 

It. gold 

mustard gold 
o ld  gold 2ne -I 

none 

none 

none 

CHM %umber and color 

Medium 
3 

L = white 

white,  turning 
gray 

rhite, turning 
:ray 

2'' p e a r l  
=\shel l  t i n t  

It, ivory 

It, ivory 2ca -[ eggshel l  

none 

none 
- 

Plediuiii 
4 

a = white 

white, burning 
Bray 

h = gray 

bamboo 
hamois 

- 
Medium 

5 

a = white 

a = white 

b - ( l i g h t  gray) 

d = (darker gray) 
& c 

-- 

none 

none 

none 
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Sporopho, 

Spore 
No. 

Verticil 

64 
42 ----- - Culture No. 

.I__- 

JPL No. . 3 ~ 5  T na 
> ,  

11. Morphological observations 

Medium 2 

none 

spirals 

sp i ta ls  

> 10 

Medium 3 

8pir.lr 

> 10 

> 10 

+ 10 

I 

--- 

Medium 4 

spirals 

spirals and short 
retinacaltnn- 
aperttna 
some co bcrew spirass 
spirals 

10 

> 10 

Medium 5 
1__- - 

none 

none 

spirals 

-I- 

-- 

spec ia l  observations: e.g. globular sporangia; f l age l l a t ed  spores;  
spores on subs t r a t e  hyphae; mycelia frag-. 
mentation; scYLlerotia. 

nomobserved. 
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- 1  c 
I 
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Photographs: Sporophores 

Medium: 4-Starch agar 

Age of culture: 14 days 

Magnification: lOOOX 

Culture No. 42 
JPL No. 
Species S. albogriseolus 

245 T Ba -- 
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111. Spore morphology and surface: 

Surf ace : hairy 

Dimensions: 0.80-1.91 x 0.37-1.32 1.1 

Medium: 4-starch agar 

Age of culture: 14 days 
(Magnification): 6825X 

Culture No. 42 

JPL N o .  2 4 5  T Ba 
Species S .  albogriseolus 



IV. Physiological c h a r a c t e r i s t i c s  

A. carbohydrate u t i l i z a t i o n  

Carbohydrate 
_I 

Negative con t ro l  

D-g luco s e 

D-xylose 

L-arabinose 

Sucrose 

D-mannitol 

I - inos i to l  

D-fructose 

Rhamnose 

Raffinose 

Cel lulose 
- 

Growth a f t e r  
10 days 

* 
* 
* 
f 

* 
* 
* 
++ 

- 

3% Roo .--2&zLL -__I___- - Species 

Growth a f t e r  
16 days 

- 
* 
* 
-I+ 

+ 
* 
# 

* 
++ 

(tt) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal  t o  o r  g rea t e r  than 
glucose growth. 

( +) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than on 
b a s a l  medium without carbon but  less than on glucose. 

( 2) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basa l  medium 
without carbon but  s i g n i f i c a n t l y  less than with glucose. 

( -) = Growth s imilar  t o  o r  less than growth on basa l  medium witho!it carbon. 

B. Malanin production 

2 dayu:negative 
Medium - 4 days:negatiye 

2 day6:negative 
Medium - 4 daymegative. 

2 day8:negative 
Medium - 4 days:negative 

C . Starch hydrolysis  

positive 



C u l t u r e  No. -I_ 

J P L  EO. 246 T Aa - 

f ,  :: 

S t U d ~ € ' C ~  by -S,  m h h B  

Species Streptomyces caclesti-s- 
0 1. C u l t u r a l  properties: Temp. 26 C 

aerial 
my ce l  im 

substrat  
mycelium 

. solublc 
pigment 

1. 

I 

7 

14 

21 

7 

1 4  

21 

- 

1 

2: 

Medium 
2 - 

none 

13cb = sand  

17ec = l tk-aqua 
blue 

3pg = golden bras  

golden brow 
3pi [tobacco bra 

It. brown 
4ng = saddle tan 

maple 

4pg. = dk. luggage 
tan 

3pg = golden brow 

3Mfhumber and color 

R = white 
(sparmat 

17ec = It. aqua 
blue 

a = white 
4 J 

l7ec - It. aqua 
blue 

colonial  
2ga -1 yellow 

(maize 

co ldn ia l  

maize 
yell- 

(maize 

none 

none 

none 

- 

Med i uni 
4 

I__---- 

tone 

17ec = It. aqua 
b h e  

L7ec = IC. aqua 
b lue 

yellaw 

mustard golc Zne =[ old gold 

2pg = mus8ard goll 

none 

mustard go1 
2ne =& Id gold 

lone 

none 

a = white 

colon 1 a 1 
yellow 

2'' = / i i z e  

honey gold 2ic  =\ It. gold 

2pe = mustard giblc 

3pc = It. tan 

honey gold 
2ic =(lt. gold 

2pc = b r i t e  gold 

- 

*Color Harmony Manual, Container Corporation of America, Chicag-, Illinois, 
4th ed i t ion ,  1958. 
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Page 2 69 -- Culture  No. -44 
JPL No. 246 T Aa --- 

11. FIorphological observat ions 

poropho, 

Spore 
NO. 

Verticil 

Medium 
2 

lone 

spirals & retina- 
cnlum-apertum 

> lo  ' 

none 

none 

none 

Medium 
3 

spirals & retina- 
culum-apertm 

retinaculum-apertr 

---- 

> 10 

none 

none 

none 

Medium 
4 

ret inaculum-aper t u  

retinaculum- 
apertum 

> lo  

> 10 

none 

none 

none 

Me d i uiii 
. 5  - 

retinaculum- 
apertum 

> lo 

none 

none 

none 

special  observations:  e . g .  globular  sporangia;  f l a g e l l a t e d  spores ;  
spores on s u b s t r a t e  hyphae; mycelia frag- 
mentation; sc)(lero t i a ,  

. *  
none observed 
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70 

Culture No.  44 

JPL No. 246 T Aa 

Species S .  caelestis 

Photographs: Sporophores 

Medium : 4-starch agar 

Age of culture: 14 days 

Magnification: 1 ooox 

I 
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111. Spore morpholdgy and surface: 

Surface: smooth 

Dimensions: 0.97-1.13 x 0.65-0.86 p 

Medium: 3-Oatmeal agar 

Age of culture: 16 days 

Magnification: 6167X 

71 
Culture No. 44 

JPL No. 246 T Aa 

Species S. caelestig 
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IV. Physiological  c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro l  

D-glucose 

D-xyl ose 

L-arab ino se 

Sucrose 

D -mann 5 t o  1 

I - inos it o 1 

D-fructose 

Rhamnose 

Raff h o s e  

C e  1 l u  l o  se 

72 - Culture  No.  44 

JPL No. 246 T Aa 

Growth Af te r  
10 days 

Growth After  
16 days 

- 
++ 

* 
* 
* 
* 
* 
* 
* 
* 
- 

(++) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g r e a t e r  
than glucose growth. 

(+ ) = P o s i t i v e  u t i l i z a t i o n .  Growth is  s i g n i f i c a n t l y  b e t t e r  than 
on basa l  medium without carbon but  less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful .  Growth s l i g h t l y  b e t t e r  than on basal 
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth similar t o  o r  less than growth on basal  medium without 
carbon. 

B. Melanin production 

2 days - positive 
Medium - 4 days - positive 

2 days - positive 
. Medium - 4 days - positive 

2 days - positive 
Medium 4 days - positive 

C. Starch  hydrolysis  
positive 



Culture Mo. 46 

Studied by s. NiGhikwJa 

Species Streptomyces lon@m o ru ber  

1, Cultural  propert ies  : Temp. 26OC 

aerial 
mycelia 

subs trai 
mycelia 

- soluMc 
pigmeni 

a .  
- 
7 

L4 

!1 

7 

21 

d 

21 

Medium 
2 

a = white 
(abundant) 

a = white 

a = white 

21c = gold 

3 ic  = It. amber 

3ne = 

21c = gold 

3ic = It. amber 

topaz 
3pe =(amber 

CHPl%umber and color 

Medium 
3 

a = white 

a = white 

a = white 
with t inge of gra: 

pear l  
=(shell t i n t  

l4ca = cream 

none 

none 
- 

Medium 
4 

a = white 
(abundant) 

a = white 

a = white 

It, ivory 2ca =\eggshell 

It. wheat 
2ea =L t. maize 

1 t . wheat =bt. maize 

none 

none 

none 

Medium 
5 

a - white 

a = white 

a = white 

l k a  = cream 

2ic ={ honey gold 
It. gold 

none 

none - 

none 

*Color Uamony Manual, Container Corporation of America, Chicag9, I l l i n o i s ,  
4th edi t ion,  1958. 
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I1 Norphological obsewa t lons  

Sporepho: 

Spore 
NO e 

Verticil 

la. 

I 

7 

14 

21 
- 

7 

14 

21 
I 

7 

14 

21 
- - 

Medium 
2 

none 

rectus-flexibilis  

as above 
- 

> 10 

Medium 
3 

none 

rectus-flexibilis  

as above 

-e- 

. .  

> 10 

> 10 

--- 

e--_ 

. 74 
I-- 

46 --- Culture  No. 

JPL No. 249 T Aa - 

Medium 
4 

rectus-flexibilis  

eectus-flexibilis  
retinaculum- 
apertum (with 
large loop) 

> 10 

> 10 

> 10 

*verticillus-recti 
f l e x i b i l i s  

- 
Mediuii 

5 - 

none 

none 

rectus-flexibili 

> l o  

> 10 

- --I 

---- 

s p e c i a l  observat ions : e.g. globular  sporzngia;  f l a g e l l a t e d  spores  ; 
spores  on s u b s t r a t e  hyphae; mycelia frag- 
ment a t ion ;  s d l e r o  t ia  . 
non observed 

*pseudoVerticillar arrangement 
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i 
i 

i 
4 

75 
Culture No. 46 

JPL No. 249 T Aa 

Species S. longisporuber 

Photographs: Sporophores 

Medium: 4-8 tarch agar 

Age of culture: 14 days 

Magnification: lOOOX 



Page 4 76 
Culture No. 46 

JPL No. 249 T Aa 

Species S. long%tporuber 

111. Spore morphology and surface: 

Surface: smooth and warty 

Dimensions: 0.88-1.83 x 0.44-0.59 u 

Medium : 4-starch agar 

Age of culture : 14 days 

Magnification: 6825X 
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IV. Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro l  

D-glucose 

D-xylose 

L-arab ino s e 

Sucrose 

D-mann it o 1 

I - i n o s i t o l  

D-fructose 

Rhamnose 

Raf f hose  

Cel lulose 

Culture. No .  46 77 

JPL No. 249 T Aa 

Species S . longisporuber 

Growth Af te r  
10 days 

- 
* 
i+ 

c). 

- 
+ 
* 

Growth Af ter  
16 days 

(++) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g r e a t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is s i g n i f i c a n t l y  b e t t e r  than 
on basa l  medium without carbon but less than on glucose. 

( 5  ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal  
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth s imilar  t o  o r  less than growth on basal  medium without 
carbon. 

B. Melanin product ion 

2 days - positive 
4 days - positive 
2 days - positive 

- Medium 6 - 4 days - positive 
2 days - positive 
4 days - positive 

Medium 1 - 

Medium 7 - 

C. S ta rch  hydrolysis  
p o d  t ive 



C u l t u r e  No. 47 78 
---- --- - Source Chile-Ataeama 

Species Streptomyces exfo l ia tus  

1. Cul tura l  propert ies :  Temp. 26OC 

aerial 
iycelium 

-- 

ub s t ra t e 
ycelium 

soluble  
pigment 

18. 

7 
- 

1 4  

21 

7 

14 

21 

7 

14 

2 1  

- 
Medium 

2 
a = white 

a = white 
Jr c 

7ec = rose m i s t  

7ec = rose m i s t  
c 

honey gold 
It. gold 2 i s  { 

3ic = It. amber 

3nc = amber 

none 

31c -tmber but t e r s  co tck 

31c =imber b u t t e r s  eo t c h  

IH;.I%umber and color 

Med i urn 
3 

a = white 
4 JI 
b = oys ter  white 

7ec = rose m i s t  

l b a  = yellow t i n t  

2ca ={ It. ivory 
eggshel l  

pea r l  pink 
={shell 

none 

none 

none 

Medium 
4 

a = white 

7ge = ashes of r c  
rose gray 

a = white 
4 
7ec = rose m i s t  

6g4e , ~ 2 e s  of r c  
rose gray 

* 
c 

It. wheat 
'ea =[It. maize 

bisque 
3ec ,{lt. beige 

3ca = \ s h e l l  pea r l  pink 

I 

none 

topaz 
3ne i u t t e r s c o t c  

topaz 
3ne = Ibutterscotc c 

P =white 

z 

a = white 

c 

It. ivory 
2ca ={eggshell 

It. ivory 

It. ivory 2ca ={ eggshell  

none 

none 

none 
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‘TI. 

- 

Sporophor 

Spore 
Number 

Verticil 

la. 

7 

14 

21 
I 

7 

14 

21 

7 

I 

14 

21 
- 
I 

Piorphological observations 

Medium 2 

Rectus-Flexibilis 

Rectus-Flexibilis 

Rectus-Flexibilis 

> 10 

> 10 

> 10 

none 

none 

Medium 3 

Rectus-Flexibilis 

Rectus-Flexibilis 

Rectus-Flexibilis 

> 10 

> 10 

> 10 . 

-- ..+ 

Medium 4 
-. 

Rectus-Flexibilis 

Rectus-Flexibilis 

Rectus-Flexibilis 

> 10 

> 10 

> 10 

---- 

Bone 

lone 

none* 

Rectus-Flexibilir 

Rectus-Flexibilis 
--_I- 

’ lo 

’ 10 - 
---- 

none 

none 

special ohservations: e.g .  globular qorangia; flagellated spores; 
spares on substrate hyp 
mentation: scJf1erotia. 

%5-7 days culture. 
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Photographs. Sporophores 

47 --__ -- ___I- 

Culture Xo. 

3EL No. 
Species  S . exfzliatus 

249 T Ra ---- ------.I_ 
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111. Spore morphology and surface 

81 

Dimensions: 1.03-1.58 x_0.33-0.63 -11 

Medium : 2-malt extract axar 
__----ll_-l-- - ---.I 

Age of culture:  32-days 
__1_- 

6 302 -.-lll_-l-I.-- Magnification: 
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I V .  Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro l  

D-glucose 

D-xy l o s e  

L-arab inos  e 

Sucrose 

D-mannitol 

I- ims i t  0 1 

D-fructose 

Rhamnose 

Raffinose 

Cel lulose 

Grovth a f t e r  
10 days 

++ 

** 
U* 

+ 
+ 
U* 

'+ 
U 

.+ 

82 

47 _----- 

JPL * --.---- 

Species s a -  

Culture No. 

Growth a f t e r  
16  days 

** 
** 
** 
+* 

** 
+* 
u .  

++* 

(st-) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  than 
glucose growth. 

( +) = Posi t ive  u t i l i z a t i o n .  Growth is Signi f icant ly  b e t t e r  than on 
basa l  medium without carbon but  less than on glucose. 

Growth s l i g h t l y  b e t t e r  than on basa l  medium ( 2 )  = U t i l i z a t i o n  doubtful.  
without carbon but s i g n i f i c a n t l y  less than with glucose. 

( -) = Growth similar t o  o r  less than growth on basa l  medium vi thout  carbon. 

. B. Malanin production 
2 days-negative 

Medium 1 - 4 days-negative 

2 days-negative . Medium 6 - 4 days-aegative 
2 days-negative Medium 7 - 4 days-negative 

C. Starch hydrolysis 

pos i t i ve  

*rose pink pigment produced. Most prominant i n  xylose. 
I. 



Culturc No. 49 

JPL >io. 259 T Bb 

Species StreDtolmvces azureus' 

1. Cultural  properties : Temp. 26OC 

aerial 
mycellmi 

subs t r a t  
mycelium 

so luble  
pigment 

la. 

- 
7 

!1 

- 
7 

.4 

!l 

7 

1 4  

21 
- 

Medium 
2 

a = white 

a (white) with 
specks of 17ge 
(dusty aqua blue)  

rh i te  with specks c 
L7ge (dusty aqua 
d u e )  

topaz 
he =[butterscotch 

$g = golden brown 

lie - It. amber 

Ipg - golden brown 

HM %umber and color 

Medium 
3 

a = white turning 
t o  17ig 

1718 

17ig 

co lor less  

co lo r l e s s  

l%ca - cream 

none 

none 

none 

Me d i mi 
4 

["tY 
17ie turquoise 

' blue 

17ge - dusty aqua 
blue 

17ge = dusty aque 
blue 

21s - mustard t a n  

beige 
3ge * camel 

beige brown 
m i s t  brown 3ig - 
beige 

3pe * camel 

Medium 
.- 5 

none 

a = white 

3pg = golden brow 

none 

none 

none 

*Color Harmony Manual, Container Corporation of America, ChicagT, Illinois, 
4th  ed i t i on ,  1958. 



P a p  2 49 84 Culture No. 
JPL No. 259 T Bb - 

iporopha 

Spore 
NO. 

lerticil 

I1 PIorphological observatlons 
- 
)a4 

I 

7 

14 

21 - 

7 

14 

21 
I 

-7 

14 

21 
- - 

Medium 
2 

none 

none 

none 

none 

none 

Medium 
3 

spirals (type b) 

spirals (type A 
and b) 

spira ls  (type a 6 

> 10 

10 

> 10 

none 

none 

nom 

Medium 
4 

spirals (type a) 

spirals 

spirals 

> 10 

> 10 

> 10 

none 

none 

none 

Mediuii 
5 - 

none 

---- 

none 

none 

none 
_I 

s p e c i a l  observations:  e.%. globular  sporangia; f l a g e l l a t e d  spores;  
spores  on s u b s t r a t e  hyphae; mycelia frag- . 
mentation; s d l e r o t i a .  

none obsexved 
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Photographs: Sporophores 
Medium: 3-oatmeal agar 
Age of culture: 7 days 
Magnification: lOOOX 

Culture No. 49 

JPL No. 259 T Bb 
Species S. azureus 
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111. Spore morphology and surface: 
Surf ace : smooth 
Dimensions: 0.88-1.47 x 0.73-0.88 p 

Medium : 3-oatmeal agar 
Age of culture: 8 days 

Magni f i cat  ion : 6825X 

Culture No.  49 

JPL No. 259 T Bb 

Species S .  azureus 
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I V .  Physiological  c h a r a c t e r i s t i c s  

Cul ture  No.  49 87 

JPL No. 259 T Bb 

Species S. azureus’ 

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro l  

D-g luco s e 

D-xylose 

L-arabinose 

Sucrose 

D-mann it o 1 

I- inos i t o  1 

D-fructose 

Rhamnose 

Raf E h o s e  

G e l  lulo se 

Growth Af te r  
10 days 

U 

+ 
?: 

+ 
+ 

Growth Af ter  
16 days 

(++> = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  greater 
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth i s  s i g n i f i c a n t l y  b e t t e r  than 
on basal  medium without carbon but  less than on glucose. 

( 2  ) = U t i l i z a t i o n  doubtful.  Growth s l i g h t l y  b e t t e r  than on basal  
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth similar t o  o r  less than growth on basal  medium without 
carbon. 

B. Melanin production 
2 days - positive 
4 days - positive Medium 1 - 
2 da9s - positivc 
4 days - positive 

2 days - negative 
4 dags - positive 

Medium 6 - 
Medium 7 - 

C. Starch hydrolysis  

pas i t ive 



Culture  No. 54 
88 - Source 

JPL Eo. 275 T A a  63 - Invoice 8 

Studied by B. Ni- 

Species Strermnwcea abrbofaciensi 

1. Cul tura l  p roper t ies :  Temp. 26OC 

aerial 
mycelium 

subs trat 
mycelium 

soluble  
pigment 

la. 

I 

7 

.4 

!l 

7 

.4 

I1 
- 
7 

1 4  

21 
- 

CHMaumber and co lor  

Medium 
2 

c = gray 

d = gray 

LOdc = or chid haz 

cinnamon 
'le yellow maple I 
Ipg = golden brown 

Lone 

Medium 
3 

a = white 

5fe = ashes 

5fe  = ashes 

color less  

beige 
3ge -[c-l 

none 

none 

none 

Medium 
4 

e = gray 

5fe  9 ashes 

1Ofe - dusk 

2fe = covert gray 

none 

none 

none 

Medium 
5 

a = white 
(sparse) 

a = white 
(sparre) 

a = white 
(sparse) 

14ea = cream 

L4ca = cream 

L%ca = cream 

none 

lone , 

lone 

*Color Harmony Manual, Container Corporation of America, Chicag7, Illinois, 
4th edition, 1958. 
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iporopbo 

Spore 
NO 

Verticil 

89 - Culture No. 54 

JPL No. 275 T Aa 
I 

I1 Fiorphological observations 

Medium 
2 

spirals (type 6 )  
& retinaculum-ape 

spirals (type b) 
& retinaculum- 
apertum 

spirals 
& retinaculum- 
apertum 

> 10 

> 10 . 

> 10 

*erticillw-spirr 

Medium 
3 

spirals & ret-ina- 
. culm- 

apertrrm. 

spirals 
& retinaculum- 
apertum 

spirals 

. apertum 
& retinaculum- 

> 10 

10 

> 10 

Medium 
4 

spirals br retina- 
culum-apertum 

spirals 
& retinaculum- 
aper tum 

spirals 
& retinaculum- 
apertum 

> 10 

r 10 

> 10 

-e- 

M e d i w  
5 - 

none 

none 

> lo  

special observations: e .g .  globular sporangia; flagellated spores; 
spores on substrate hyphae; mycelia frag- 
mentation; scjflerotia. 

none observed 

*pseudoverticillar arrangement 
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Photographs: Sporophores 
Medium : 3-oatmeal agar 
Age of culture: 14 days 
Magnification: looox 

Culture No. 54 
JPL No. 275 T Aa 
Species S. aureofaciens 
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, 
J : J  
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111. Spore morphology and surface: 
Surf ace : warty 
Dimensions: 0.80-1.62 x 0.51-0.73 p 

Medium : 4-starch agar 
Age of culture: 8 days 
Magnification: 6825X 

Culture No. 54 

JPL No. 275 T Aa 
Species S. aureofaciens 

e 
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IV. Physiological c h a r a c t e r i s t i c s  

A. Carbohydrate u t i l i z a t i o n  

Carbohydrate 

Negative cont ro  1 

D-g luco s e 

D-xyl ose 

L-arabinose 

Sucrose 

D-mann it o 1 

I - i n o s i t o l  

D-f ructose 

Rhamnose 

R a f f  h o s e  

Cel lulose 

Culture No. 54 92 

JPL No.  275 T Aa 

Growth Af te r  
10 days 

U 

U 

U 

+I- 

U 

tc 

e+ 

2 

- 

Growth Af ter  
16 days 

(++) = Strongly pos i t i ve  u t i l i z a t i o n .  Growth equal t o  o r  g rea t e r  
than glucose growth. 

(+ ) = Pos i t ive  u t i l i z a t i o n .  Growth is  s i g n i f i c a n t l y  b e t t e r  than 
on basal  medium without carbon but: less than on glucose. 

(1 = U t i l i z a t i o n  doubtful. Growth s l i g h t l y  b e t t e r  than on basal 
medium without carbon but s i g n i f i c a n t l y  less than with glucose. 

(- ) = Growth similar t o  o r  less than growth on basal  medium without 
carbon. 

B. Melanin production 
2 days - negative 

Medium - 4 days - negative 
2 da9s - positive 

. Medium - 4 days - positive 
2 days - negative 

Medium - 4 days - negative 
C. Starch hydrolysis 

positive 



Culture  Ro. 5 5  Source - 9 3 -  

JPL KO. 276 T Ba  Invoice # D-38463 

Studied by S. Nishikawa 

Species Streptomyces rimosus 

1. Cul tu ra l  p rope r t i e s  : Temp. 26OC 

aerial 
iy celium 

subs t ra t 
mycelium 

soluble 
pigment 

a. 

7 

L4 

!1 

7 

L4 

21 

- 

7 

1 4  

21 

CHE-I%umber and co lor  

Medium 
0 

none 

none 

a = white 

It. ivory 
eggshell 

It. wheat 
It. maize 2 ea ={ 

honey gold 
It. gold 2 i c  =\ 

none 

none 

none 

Medium 
3 

none 

none 

a - white 
(sparse) 

1 t . wheat 
It. maize 2 ea = \  

It. ivory 
eggshela 

~~ 

none 

none 

none 

Mediuni 
4 

f 
reseda 

24 . ig green 
[sage greei 

a = white 

b - gray 
1 . 1  

a = white 

b = gray 

pear l  
ba - \shel l  t i n t  

honey gold 
It. gold 2 i c  =\ 

h6ney gold 
It. gold 2 'ic =( 

none 

none 

none 

Medium 
5 

none 

none 

It, ivory 
eggshell 2 ca =\ 

ga =Fonial yellow 
maize 

2 IC = gold 

none 

none 

none 



rage 2 

TI. 

Sporophoz 

Space 
No. 

Verticils 

a.  
- 

7 

14 

2 1  
- 

7 

14 

21 

7 

14 

2 1  
- - 

Morphological. observations 

spirals and 
retinaculum-apert 

none 

none 

none 

special observations : 

spirals m 

> lo  

none 

none 

none 

94 Culture No. 55 

JPL No. 276 T Ba 
----- 

------__ 

'etinaculum-apertuo 
and spirals 

pirals 

> lo 
10 

> 10 

none 

none 

none 

Medium 5 
- 

---- 

none 

none 

e.g. globular sporangia; flagellated spores; 
spores on substrate hyphae; mycelia frzg- 
mentation; s m e r o t i a .  

noneobserved . 



Page 3 

Photographs : Sporophores 

Medium : 4-Starch agar 
Age of culture: 14 days 
Magnification: lOOOX 

95 

Culture No. 55 
JPL No. 276 T Ba 
Species S. rimosus 
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111. Spore morphology and surface 

Surf ace : warty 

Dimensions: 0.81-1.95 x 0.49-0.97 u 

Medium : 4-s tarch 

Age of culture: 15 days 

(Magnification): 6167X 

Culture No. 55 
JPTJ KO. 276 T Ba 
Species S. rimosus 

1 

J 
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I V .  Physiological c h a r a c t e r i s t i c s  

A. carbohydrate u t i l i z a t i o n  

Carbohydrate 

.Negative cont ro l  

D-xylose 

L-arabinos e 

Sucrose 

D-mannitol 

I - inos i to l  

D-fructose 

Rhamnose 

Raffinose 

Cel lulose 

Carbohydrate 

.Negative cont ro l  

D-xylose 

L-arabinos e 

Sucrose 

D-mannitol 

I - inos i to l  

D-fructose 

Rhamnose 

Raffinose 

Cel lulose 

Growth a f t e r  
10 days 

* 
+ 

++ 

f: 

f 

f 

97 

- Culture No. 55 

Species S. rimosus 

(+I-) = Strongly pos i t i ve  u t i l i z a t i o n ,  Grow.th equal t o  o r  g rea t e r  than 
glucose growth. 

( +) = Pos i t ive  u t i l i z a t i o n .  Growth i s  s i g n i f i c a n t l y  b e t t e r  than on 
b a s a l  medium without carbon but  less than on glucose. 

(.+) = U t i l i z a t i o n  doubtful. Growth s l i g h t l y  b e t t e r  than on basa1,medium 
without carbon but  S igni f icant ly  less than with glucose. 

( -) = Growth similar t o  o r  less than growth on basa l  medium without carbon. 

B. Malanin production 

2 days:negative Medium 1 - 4 days:negative 
2 days:negative Medium 6 - 4 daysznegative 
2 days:negative 

Medium - 4 days:negative 

C. Starch hydrolvsis 

, pos i t i ve  

Growth a f t e r  
16  days 

- 
++ 

+ 
* 
+ 

* 
+ 
- 


