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PREFACE

Thirty-six isolants from Chile, Mexico, or Arizona desert soils have
been examined. Of these, eighteen have been classified, four are in
the process of being identified and will be described in the next report.
The remaining fourteen isolants have f#iled to grow in tryptone-yeast
extract broth at 260, thioglycollate broth at 7, 26, and 37°C, trypticase
soy broth at 26°C, upon tryptone-glucose-yeast extract agar at 7, 26,
and 37°C, trypticase soy agar at 26°C, soil-extract agar at 7, 26, and
37°C, glucose nutrient agar, malt-extract agar, starch agar, and sodium
albuminate agar at 26°c.

The materials and methods used to characterize the isolants listed
in this report are identical to that described in the previous report
(April 25, 1968). The characteristics used to differentiate the

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

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

been listed in the previous report.
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Streptomyces Isolants Identified

Culture » Invoice
No. JPL No. Species Source No. Page
22 245a (#25) S. netropsis Chile D-44829 8
23 245Bb (#24) S. griseoviridis Chile D-44829 13
24 245Bc (#24)  no growth Chile  D-44829
Mg 25 246a (#25) no growth Chile D-44829
3 26 246Ae (#24) S. lavendulae Chile D-44829 18
A 27 246Af (#24) S. collinus Chile D-44829 23
; 28 246Bb (#24) next report Chile D-44829
;; 29 246Bd (#24) S. caelestis Chile D-44829 28
, 30 247Ad (#24) no growth '~ Chile D-44829
31 247Bc (#24) S. tendae Chile D-44829 - 33
32 248Aa (#24) next report Chile D-44829
33 249Aa (#24) S. antibioticus Chile D-44829 38
34 249Ab (#24) no growth | Chile D-44829
35 250Aa S. albus (var) Mexico D-44829 43
- 36 276a (#6) S. albus ~ Chile D-44829 48
37 379Ba S. antibioticus Arigzona D-44799 53
« (Thornton's)
‘é 38 245TAa no growth Chile D-38463
39 245TAd no growth Chile D-38463
40 245TAe next report Chile D-38463
41 245TAf S. violaceoruber Chile D-38463 58
42 245TBa S. albogriseolus Chile D-38463 63
43 245TBb no growth Chile D-38463

44 246TAa S. eaelestis Chile D-38463 68
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II.

Key to the Identification of Streptomyces

Isolants 22 to 55

True mycelium produced, spores formed but not in sporangia.
Substrate mycelium non-septate, not fragmenting into bacillary
or coccoid COmMPONeNES.cccecrsssecconscrsnssssascsesnssss.Streptomycetaceae

Aerial mycelium produced.
Spores formed in chaing...ccesscescesecrssconansesnssss.Streptomyces

A.

Spores with hairy enation.

Aerial mycelium gray to brownish-gray (cinereus)

Sporophores produce spirals. .
Melanin-negative..iccvoeeveecoescesccecscscesssesnsssS. albogriseolus

(245TBa) - #42

Spores with smooth or warty surface.

1.

Aerial mycelium gray to brownish-gray (cinereus)

a. Sporephores straight or wavy (rectus-flexibilis)
Melanin-positive....ceccveveeecescececesesssS. antibioticus
(249A8) ~ #33
(379Ba) - #37

b. Sporophores form narrow, intensive screws (spira, type a)

Melanin-negative...ccceeeeececccscscsocesssesS. collinus
' (246Af) - #27

c. Sporophores form long, loose screws (spira, type b)

1) Melanin-negative....cccecieecsececcsessssS. violaceoruber
(245TAf) - #41

2) Melanin—positive..............}..........§, tendae
(247Bc) - #31

d. Sporophores form open twists (retinaculum-apertum)
Melanin-negative....cceveeeerecocsccssnscsesS. aureofaciens
(275TAa) - #54

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)......cceeeceeses.S. netropsis
(245a) -#22



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) Malanin-positive....................S lavendulae
(246Ae) - #26

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

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

_% a. Sporophores form loose, open twists

- (retinaculum—apertum)...c.eeceeeecssceecessss.S. caelestis
(246Bd) - #29
(246TAa) - #44

Setimnd

b. Sporophores form mostly narrow, closed

i R spirals-;-ot-.colooto'nto-.'.oouocoo..ooolo-SQ azureus
i » (259TBb) - #49

4, Aerial mycelium snow white to chalk white (niveus)

a. Sporophores form narrow, intensive spirals

(spira, type a).‘......'l.'l...........‘.".s. albus
(250Aa) - #35
(276a) - #36

growth at pigment
55 C production
Si.albus (276a) - -
S. albus (250Aa) + +

b. Sporophores form long, loose screws
i (spira, type b)eececesvsicsoscssccscsvscscssSe rimosus
o (276TBa) - #55
¢. Sporophores form open twists (retinaculum-
ApPertum)eccecscsscscscscccsscscsssassseasecseS. longisporuber
(249TAa) - #46




#1000 carbon replica grating
28,800 lines/inch

Magnification = 6,825X

Used in determining dimensions of the following cultures:

#22 - (245a) #35 - (250Aa) #49 - (259TBb)
#23 - (245Bb) #36 - (276a) #54 - (275TAa)
1 #26 ~ (246Ae) #37 - (379Ba)
i #27 ~ (246Af) #42 - (245TBa)
#31 - (247Be) #46 -~ (249TAa)

it



#1000 carbon replica grating
28,800 lines/inch

Magnification = 6,167X

i
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Used in determining dimensions of the following cultures:

#29 - (246Bd)
#33 - (249Aa)
#44 - (246TAa)
#55 - (276TBa)




#1000 carbon replica grating

28,800 lines/inch

Magnification = 6,302X

Used

in determining dimensions of the following cultures:

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



Culture No. 22 Source Chile
JPL Mo, 245a ) Invoice # D-44829
-Studied by S. Nishikawa -
Species Streptomyces netropsis ‘
1. Cultural properties: Temp. 26°C
CHM %number and color
Da. Medium Medium Medium _Medium
2 3 -4 5
7 | 5dc = pussywillow | 5fe = ashes 5fe = ashes a = white
l gray
N
a = ghite
aerial
mycelium|14 d = gray d = gray d = gray a = white
21 |10fe = dusk 10dc = orchid 10fe = dusk 10dc = orchid haze
haze
pearl _ pearl _{lt. ivory
7| 2ba '{shell tint | Solorless b8 =  hell tint | 2%2 "leggshell
' .\ honey gold - _jpearl (e, ivory
14 | 2c {11:. gold 1ba = yellow tint ZbI hell tine | 2°® {eggshell
substratd v
mycelium b = oyster white
, : . bisquit
21 | 2ic = honey gold 2ba = pearl 2ca = 1t, ivory 2ec =)ecru
1t. gold shell tint ggshell ostmeal
' sand
7 noﬁe none none none
soluble 14 | none none none none
pigment
21 | none none none none

*Color Harmony Manual, Container Corporation of America, Chicago,'illinois,
4th edition, 1958.




_i Page 2
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Culture No, 2 9
JPL No. 245a
II. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 | none spirals & retina- |spirals and retina{ none
culum~apertum -culum apertum
Spevo-
phore |14 | retinaculum- as above mostly retinaculum-+ none
apertum P’a apertum
spirals
21 | as above as above as sbove retinaculum-
' apertum & spiral
7| == > 10 > 10 none
Spore ‘ :
No. 14| > 10 > 10 > 10 none
21 | > 10 > 10 > 10 > 10
7| ———- ————— — ——
Vert ici ls 14 - - - - o o o o
21 | ——me ——— ———— Bivert lus-
spira; compound
vertidis; elements
of secondary
] verticils spiral

special'observations:

e.g. globular sporangia; flagellated spores;
spores on substrate. hyphae; mycelia frag-
mentation; scalerotia.

none observed

Led
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Page 4

III.

Spore morphology and surface:

Surface: smooth

Dimensions: 0,.88-1.62 x 0.37-0.80

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

Culture No. 22

JPL No. 245a

Species S. netropsis

11



Page 5 ' Culture No. 22
JPL No. 245a
Species S. netropsis
IV. Physiological characteristics
é% A, Carbohydrate utilization
. _ Growth After Growth After
Carbohydrate 10 days 16 days

Negative control - -

9 D-glucose + A

A D-xylose ++ +H

$? L-arabinose +H +

w; Sucrose + +
D-mannitol + +

5 I-inositol + +
D-fructose ++ +
Rhamnose + +
Raffinose ++ +
Cellulose - ' =

,i (#+) = Strongly positive utilization. Growth equal to or greater

- than glucose growth.

j (+ ) = Positive utilization. Growth is significantly better than

on basal medium without carbon but less than on glucose.

(+ ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

4
%
G

(- ) = Growth similar to or less than growth on basal medium without
carbon,

B. Melanin production

2 days - negative
4 days - negative

Medium 1 -
oy . 2 days - negative
. Medium 6 - 4 gayg - negative

2 days - negative

: - Medium 7 - 4 gayg - negative

C. Starch hydrolysis
] positive
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Culture No, 23 Source Chile o
JPL io. 245Bb Invoice # _ p_44829 -
Species Streptomyces grissowiridis
1. Cultural properties: Temp. 26°C
CHM %aumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7! a = white none a = yhite none
) (sparse)
serial 14| 7%1g = rose mauve | a = white 7fe = ashes a = white
mycelium and specks of white (sparse) anﬁ specks of whitpg
21| 7%le = rose wine | 6ge = jashes of rosp'Gec = powder rose] a = white
' rose gray
and specks of white
(colonial pearl «i8quash yelloy, _ _{1t. ivory
71 282 -Lyellow Zba f{ahell tint 2a {uize » ca eggshell
ize '
- camel 1t. yellow
substrat mustard 1t. wheat
14| 21e -{ 2ea = - |3ie =imaple sugar |1l%ea ={pastel yellww
mycelium old gold %}t. maize - tan | sunlight yel
1t. brown
21| 3pg = golden brown|6ec = powder rose |4ng w={saddle tan |2ga _%::i::ial yell
maple
7| none none none none
) _ lt. yellow
soluble | 14 | none none none 14ea = p;::el yel-
pigment sunlight yell-
low
- brite gold = jamber
21| 2nc nugget gold none none e {putterscotch

*Color Harmony Manual, Container Corporation of America, Chicagn, Illinois,
4th edition, 1958,
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Page 2 Culture No. 14
JPL No. 2458Bb )
II. Morphological observations
Da. Medium Medium Medium Mediun
2 3 4 5
71 none —-——— none ———
Sporophorplé spirals & retina- |spirals & retina- |spiraks & retina- | spirals & retina-
© culum—apertum | culum~apertum culum-apertum of culum-apertum
' wide diameter
21] as abbve as above as above i as above
y 2 [— J—— — —
s§°‘-’° 14> 10 >10 > 10 > 10
0. ,
21 > 10 >10 > 10 s 10
7 | none none none none
Verticil% 14 | none none - none none
21| none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate. hyphae; mycelia frag-
mentation; scHlerotia.

none observed
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Page 3

Photographs: Sporophores

Medium: 4-gtarch agar

Age of culture 14 days

Magnification: 1000X

Culture No. 23

15

JPL No. 245Bb

Species S. griseoviridis
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Page 4

III.

Spore morphology and surface:

Surface:

smooth

Dimensions: 1.¥7-1.98 x 0.51-0.80

Medium: 2-malt extract agar

Age of culture:

Magnification:

15 days

6825X

16
Culture No.23

JPL No. 245Bb

Species _S. griseoviridis
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Culture No. 23

Page 5
JPL No. 245Bb
Species S. griseoviridis
IV. Physiological characteristics
A. Carbohydrate utilization
Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose ++ +
L-arabinose ++ ++
Sucrose B x
D-mannitol - -
I-inositol - -
D;fructose + +
Rhamnose + +
Raffinose = -
Cellulose = =
(++) = Strongly positive utilization. Growth equal to or greater

(+) =

B. Melanin

Medium 1 -~

" Medium 6 -

Medium 7 -

than glucose growth,

Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

Growth similar to or less than growth on basal medium without
carbon.

production

2 days - negative
4 days — negative

2 days - negative
4 days - negative

2 days — negative
4 days - negative

C. Starch hydrolysis

positive

17



Culture No.

JPL Yo, 246Ae

26

Source

Invoice #

Chile

]

D-44829

» Studled by _ g Nighikews . _.
Species _Streptomyces lavendulae

AR

1. Cultural properties: Temp. 26°c
CHM %rumber and color
Da. Medium Medium Medium Medium
7 ‘g'- oyster white | none none none
_ Y
13%ca = pole blue
aerial | 14]/10cb = orchid mist | 7dc = dawn pink 10cb = orchid mist| 10cb = orchid mis
mycelium d ¥ V v ¥ v
10fe = dusk 7ba = pink tint a = white
) ¥
d = gray
21| 8ig = rose mauve a = white a = white 10db = orchid mist
10ic = orchid
' - - copper
7| 64pg = barn red |6gc = dusty coral | Sle -{Persl slc -giopper
) A persimmon
7T'ne = 1t. wine
substratd - ' - ' - J1t. drine -
mycelium 14| 5pl dgep beown | 7ic = rose 8ne {;ose wine 7sng = old wine
_ — - .
- - allt. wine o j1t. wine
21} S5pg ::;'::pper bp.10pe rlépberry 8ne {Fo’e wine 8ne rose vine
rus§ brown|
7| 31e = cinnamon — — —_
ellow maple}
" soluble | 14| 4pg = dk. luggage | 7lc = cherry 7ba = pink tint | none
pigment ’ tan :
dk. Bmown . ' - o jpude tan
21| épn '{-nahogany 7ec = rose mist 7ec = rose mist | 4gc g;ose beige
dk. brown

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



Page 2 Culture No, 26 . 19
JPL No. 246Ae
II; Morphological observations
Da. Medium Medium Medium Medium
2 -3 4 5
7 _.pitals — —— ——
Sperophorplé | loose, - open spiralJ spirals none spirals
21| as above as above as above as above
71> 10 — — ——
Spore [1l4|> 10 >°10 none > 10
No. - '
21> 10 > 10 ' none > 10
7| none none none none
lverﬁiéillf
‘14| none none none none
21 | none none | none none

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

none observed




Page 3 Culture No. 26

JPL No. 246Aa

Species S. lavendulae

Photographs: Sporophores

Medium: 2-malt extract agar

Age of culture: 14 days

Magnification: 1000X
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Spore morphology and surface

Surface: smooth

Dimen‘if’ns: 0088-10 32 .9 0. 73-0-88

Medium: __ 2-malt extract agar

Age of culture:

Magnification:

15 days

6825X

Culture No. 26

21

JPL No. 246Aa

Species S. lavendulae




JPL No.

lJ , Species
IV. Physiological characteristics

A. Carbohydrate utilization

%? Page 5 - Culture No. = 9¢

246Aa

S. lavendulae

Growth After
Carbohydrate 10 days

Growth After
16 days

Negative control

D~glucose

D-xylose
‘] 4 L-arabinose
St

. Sucrose

e S

D-mannitol
oy '~ I-inositol
D-fructose

Rhamnose

ttt 1t 1ttt

Raffinose

Cellulose

t S S A S A A A 2

]

(++)

than glucose growth,

S
!
¥

Budd

carbon.

B. Melanin production

i 2 days - positive
Mediuwm 1 - 4 days - positive
i 2 days - positive
Medium 6 - 4 days - positive
Medium 7 - 2 dmys - positive

4 days - pesitive

C. Starch hydrolysis
positive

Strongly positive utilization. Growth equal to or greater
(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

(% ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

(~ ) = Growth similar to or less than growth on basal medium without

22
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Culture No.

22

Source

JPL YHo. 246AE

Species Streptoiyces collinus

Chile

Invoice # p-44829

Studied by _S. Nishikawa -

1. Cultural properties: Temp. 26°C
CHM *humber and color
Da. Medium Medium Medium Mediun
2 3 4 _ 5
7 a = yhite a = yhite a = vhite none
: some parts 3fe =
silver gray
14 ja = white a = vhite 3fe = gilver gray |none
(cottony texturp) specks of gray :
~aerial :
myeelium
21 |a = white a = white a = white a = wvhite
ool Voo )
5dc = pussywillow 5dc = pussywillow|5fe = ashes
gray gray
7 |3ec = putty 1ba = yellow tint| llsca = cream 1%ca = cream
substratgls |2ic = honey gold 1k%ca = cream l4ca = cream I4ca = cream
1t. gold ,
mycelium : :
1 1t. vwheat - e = ) -
21 |3pg = golden brown | 2ea %}t.ﬂnaize l)sca = cream ;kca cream
7 |3ne = antigue gold |none none none
solubde ~
o |mustard gold
pigment |14 |[2ne {?ld gold none none none
oak brown
21 J4pi .{Fusset brown | POMe none none

%Color Harmony Manual, Container Corporation of America, Chicagn, Illinois,
4th edition, 1958,



“E Page 2 S ‘ 7 Culture No, 27
® | ’ JPL No. - 246Af
gg II. Morphological observations
Da. Medium "~ Medium Medium © Medium
2 3 . 4 5
7| none . | none ) spirals N
Spevophore )
14| spirals ‘| spirals (corkscrew) spirals (corkscrew) ---—-
. tight :
. ST 8
- 21| spirals ) as above I as above —
Tf 7| === : —— ' > 10 : —
k! - '
; ~ Spore ' - o
3 No. 14. > 10 > 10 > 10 —
21{ > 10 > 10 o 1> 10 —
o 7| none none none e none
T .
i |Verticils : 4
- . 14| none N none | none none
;\
} . .
21 { none : none none none

special’observations: e.g. globular sporangia; flagellated spores;
spores on subgtrate. hyphae; mycelia frag-
mentation; scHlerotia.

o ‘ non observed




Page 3

Photographs: Sporophore

Medium: 4-starch agar
Age of culture: 14 days
Magnification: 1000X

ey

Culture No.

JPL No.

Species

27

25

246Af

S.

collinus
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IIT.

Spore morphology and surface:

Surface: warty

Age of culture: 15 days

Magnification 6825X

Culture No.

JPL No.

27

26

246Af

Species _S.

collinus

e peee




,} Page 5 ' Culture No. 27

. JPL No. 246Af
%«g Species S. collinus
IV. Physiological characteristics :
A. Carbohydrate utilization
» Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - -
f% D-glucose ++ ++
~ D-xylose ++ ++
fz L~arabinose ++ ++
i Sucrose + ++
«g D-mannitol ++ +
'"g I-inositol ++ ++
; D-fructose + +
lg Rhamnose ++ +
- Raffinose + +
g’ Cellulose - -
rwj (++) = Strongly positive utilization. Growth equal to or greater

than glucose growth.

(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.
) (* ) = Utilization doubtful. Growth slightly better than on basal
= medium without carbon but significantly less than with glucose.

(-) = Growth similar to or less than growth on basal medium without
carbon.

B. Melanin production

. 2 days - positive
Medium 1 - 4 days - positive
. 2 days - positive
Medium 6_- 4 days - positive
. 2 days - positive
Medivm 7 - days -~ positive

C. Starch hydrolysis

positive
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) Culture No. 29 v Source Chile

o JPL Mo. _ 246Rd E | Invoice # D-44829

Studied by S. Nishikawa _

Species Streptomyces caelestis

1. Cultural properties: Temp. 26°¢C

CHM %1umber and color

Da. Medium Medium Medium Medium
2 3 4 : 5

1% 7| a = white a = yhite none none
o (sparse)

l aerial 14| none a = yhite a = yhite none

o : , (sparse) '
A mycelium : A _ ‘
i 21| 2de -{:::::;1 fL- white a = yhite none

blue

. "
1 | , 17ca = pale aqua
" |pale blue

i maple «i1t. ivory o /1t. wheat : -1t ivory
o 7] 4le = turf tan 2“ "~ |eggshell 2ea {lt. maize’ 2ca {eggshell
1 substrat amber ' honey gold ' - mustard gold - Jhoney gold
b mycerli 14| 3pe .{Fopaz ' 2e -{;t. gold 2ne. {gld gold e 1t. gold
et ' 21 4p1 r::szzozzown 2ic _{?:?ezbggld 4pg = mustard gold 4pg = mustard gold
@ I{(\) .
- ;
maple :
7| 4ng ={1t. brown 3ec _{:::g:e none 2ga _{::i::ial yell
saddle tan ‘
.8oluble
pigment o honey gold
- o {mustard gold = jmustard gold2ic =
14 | bpg d:;nluggage 2ne {;Id gold 2ne {;ld gold 1t. gold
21 | bpg = d:;nluggage 2ge 'ﬁ:;::z:s 2pe = mustard gold 2pe = mustard gold

*Color Harmony Manual, Container Corporation of America, Chicago, Illinois,
4th edition, 1958,
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Page 2 Culture No, 29 29
JPL No. 246Bd._
II. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7] === [Pu——", i i ——————
SporophorL .
14 ==~ none spirals & retina~ | --—-
culum-apertum
21} spirals spirals spirals —_——
y 2 [—— —— —— ——
Spore 5 ‘
No. 14 ) == — > 10 —
21} 10 > 10 > 10 —
7 | none none none none
Verticilsi
B 14 | none none none none
21 | none nornie none none

special—observations:

e.g. globular sporangia; flagellated spores;

spores on substrate hyphae; mycelia frag-

mentation; s

none observed

erotia.
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Page 3

Photographs: Sporophores

Medium: _ 4-starch agar

Age of culture: 14 days

Magnification: 1000X

30

Culture No. 29
JPL No. 246Bd
Species _S. caelestis
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Culture No. 29

JPL No. 246Bd

Species S. caelestis
I11. Spore morphology and surface:

Surface: smooth

Dimensions: 0.65-1.13 x 0.49-0.65 u

Medium: 4 starch

Age of culture: 16 days

Magnification: 6167X

31



Page 5 ' : Culture No. _ 29

JPL No. 246Bd

Species S. caelestis

L
g g

IV. Physiological characteristics

A, Carbohydrate utilization

Growth After Growth After
Carbohydrate 10 days 16 days

Negative control

e D-~glucose

D-xylose
o L-arabinose
Sucrose

’} D-mannitol

+ 1+ £ % %

I-inositol
v _ D-fructose

Rhamnose

P+t + T OFE

S S

Raffinose

Cellulose

(++)

Strongly positive utilization. Growth equal to or greater
than glucose growth.

(+ ) = Positive utilization. Growth is significantly better than
o : on basal medium without carbon but less than on glucose.

S

(+ ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

e 3
i
o

(- ) = Growth similar to or less than growth on basal medium without
carbon.

B. Melanin production

2 days - positive

Medium 1 -~

4 days - positive

~ . 2 days - positive
3 Medium 6 - 4 days - positive ’

. 2 days - positive

Medium 7 - 4 days - positive

C. Starch hydrolysis

positive
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33

Culture No. Source —Chile
JPL to. 247Bc " Invoice # _ D-44829
_ Studied by _s, Nishikawa
Species _Streptomyces tendae
1. Cultural properties: Temp. 26°C
CHM *number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |a = white a = yhite a = yhite a = yhite
1 ¥ (sparse) v
3fe = gilver gray 3fe = gilver gray
aerial . {lead gray
mycelium|14 |f = gray 2fe = covert gray |5ih sshadow gray | 13ba = alabaster
(spots of white) (sparse areas of ' tint
whitg) Periphery is white|
21 {10ih = glate 2fe = covert gray |13fe = " e = gray
. x _ L pewter v
a = yhite
adobe brown ‘
7 |31g =icinnamon brown 2¢b = ivory tint |31i = beaver lba = yellow tint
light brown '
‘substratn | =) choc. brown _ i o €bony | -
mycelium 14 |4pn {dark brown 2cb = ivory tint |2po teak 2pg = mustard gold
dk. spice bn. - - -
21 4pl '{geep brown 3dc = matural 2pl = nustard bn. |3ng = yellow maple
7 |31c = 1t. amber none none none
I innamon .
- soluble| 14]31le _{c none none none
pigment yellow mpple
o) cinnamon 3pc = 1t. t
21)31e {yellow maple none none gc t. tan

*Color Harmony Manual, Container Corporation of America, Chicags, Illinois,
4th edition, 1958.
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Page 2 Culture No., 31 34
JPL No. - 247Bc
IIQ Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 retinaculum—apértum none retinaculum-apertup ---—-
. & spirals
Sporophoxje , i )
14} retinaculum-apertuh retinaculum-apertjum as above retinaculum-
& spirals & apirals apertum
21| as above as above as above ag above
71 > 10 —— > 10 ——
Spore
Ro. ,
- 141 > 10 . > 10 > 10 > 10
211 > 10 > 10 > 10 > 10
7] none none none none
Verticils
14| none none none none
21} none none none . none

special observations:

mentation; schlerotia.

none observed

e.g. globular sporangia; flagellated spores;
spores on substrate. hyphae; mycelia frag-
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Photographs: Sporpphores

Medium: _5-glycerol-asparagine agar

Age of culture:

Magnification:

14 days

1000X

35

Culture No. 31

JPL No.

Species

247Bc

S. tendae
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Page 4 Culture No. 31
JPL No. 247Bc
Species __S. tendae

III. Spore morphology and surface:

Surface: smooth

Medium: 5-Glycerol asparagine agar

Age of culture: 15 days

Magnification: 6825X
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Page 5 : ' , Culture No. 31 37

JPL No. 247bC

Species S. tendae
IV. Physiological characteristics :
A. Carbohydrate utilization
, Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ v ' ++
D-xylose + +
L-arabinose ' - -
Sucrose - _ -
D-mannitol - -
I—inositol + +
D-fructose - -
Rhamnose - -
Raffinose : - -
Cellulose - -
(++) = Strongly positive utilization. Growth equal to or greater
than glucose growth.
(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.
(* ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.
(- ) = Growth simiiar to or less than growth oﬁ basal medium without
carbon.
B. Melanin production
i 1< 2 d7e T pomteie
st 6 - 2 dave - poaitive »
vediun 7 - 4 Ga%e T Boaitive
C. Starch hydrolysis

positive
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Culture No. Source Chile
JPL ¥o. 249 Aa Invoice # D-44829
Studied by S. Nishikawa
Species Streptomyces antibioticus
26°¢C
1. Cultural properties: Temp.
CHM %wumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7}a = white a = white a = white none
(sparse) (sparse) (sparse)
aerial
mycelium | 14 | a = white a = vhite a= white none
(sparse) (spazse) {moderate)
21 | a = white a = yhite a = white. a = white
(moderate) (spaese) {abundant) (moderate)
713 pg = golden browrn 1) ca = cream 2 ba = yellow tint| 1) ca = cream
substrate
mycelium ,
14 | 4 pg = dk. luggage| 1% ca = cream s ca = cream 1% ca = cream
tan
1t. brown 1t. wheat butter yellow
21 | 4 ng ={saddle tan | 1% ca = cream 2 ea={_"" 1} ga =)jasmine yellow
1t. maize
maple sunlight
vellow
- jtopaz
»7 3 ne {butterscotdh none none none
- |EOPaz
soluble" 141 3 ne {butterscotdh none none ngne
pigment
21 | 3 pe g{%mber none ‘none none
| topaz




Page 2 . S . Culture No. 33 39

JPL No. 269 Aa -

II. Morphological observétions

Da.j  Medium 2 | Medium 3 . Medium 4 Medium 5
7! none . |none ' none _ —
Sporophorje
| 14 | none none v none - C ——
21 | none none none none
(12 | - ——— rectus-flexibilis | ----
““““ y 2N [— — —— ——
oy 14 ——ee ——— ——— —
{ spore
; No.
S 21} ———- —— ———— ———
|
‘ 42| ———— — > 10 , ——
}
.
( 7 ——— — —— —
..
. Verticils| 14| ---- ' — —— ——
k. ’ :
| 21} ——em  E— —— ——
) 42 ——— S St monoverticillus —

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

40 day cultume (on Starch agar): mycelia appear
segmented
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Photographs: Sporophores

Medium: 4-Starch agar

Age of culture: 42 days

Magnification: 1000X

Culture No.
JPL No.

33

40

249 Aa

Species

8. antibioticus




Page 4 Culture No. 33
JPL No. _ 249 Aa
Species S. antibioticus

I1I. Spore morphology and surface:

Surface: smooth

Dimensions: 0.86-1.70 x 0.32-0.49
Medium: , 4-Starch

o Age of culture: 28 days
(Magnification): 6167X
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: 42
Culture No. 33

JPL No. '249Aa
Species _S. antibioticus

IV. Physiological characteristics

A. Carbohydrate ﬁtilization

Growth after Growtﬁ after
Carbohydrate 10 days 16 days

Negative control - -
D-glucose + | o
D-xylose E *
L-arabinose = -
Sucrose * +

g D-mannitol = -
I-inositol + | +
D-fructose + +
Rhamnose - -
Raffinose - ' T
Cellulose = B
(++) = Strongly positive utilization. Growth equal to or greatef than

(+)

(-) =

glucose growth.

Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.

Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

2 days:positive

Medipm 1 - 4 days:positive
; . _ 2 days:positive
Hediun 6 4 days:positive -
_ 2 days:positive
_ HEdimt 4 days:positive
C. Starch hydrélysis

positive
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Culture No. 15 Source Mexico
JPL No. 250 Aa Invoice # _ p-44829
Studied by _S. Nishikawa
Species Streptomyces albus (var)#*
1. Cultural properties: Temp. 30°%
CHM number and color
Da Med{ium Medium Medium Medium
) 2 3 4 5
7 a = white a = yhite a = yhite a = white
(abundant) (sparse) (sparse) (moderate)
askial
1 pink pearl pink |a = white
myceliuh 14 a = white 3ca ’{hearw 3ca -{
(texture of shell shell (abundant)
cotton)
- o|pearl pink » (pearl pink - ipearl
21 Ja = white 3ca {shell 3ca shell 3ca shell
7 |21lc = gold colorless colorless 2ca = lt. ivory
eggshell
Eubstraﬁe
yceliun o |honey gold -11t. ivory = J1t. ivory
14 j2ic {}t. gold colorless 2ca eggshell 2ca eggshell
o\ honey gold - - 1t. melon
21 |2ic g}t. gold colorless 3ge = 1lt. tan 3ec yellow
7 |nohe none none none
14 |none none none none
soluble
pigmentf#*
o\ honey gold
21 |24c &}t. gold none none none

* characteristics identical to that of S. albus except for differences in the capacity
to produce a rose-pink soluble pigment and thermophilic nature.

*% pink soluble pigment produced in sodium albuminate, peptone-yeast extract (medium 6)
and tyrosine agar (medium 7) media.




Page 2 - ' Culture No. _35

i

JPL No. 250Aa

II. Morphological observations

Medium Medium Medium ' Medium
2 3 4 5
7Jnone - — - none ' -_—
none - -| spirals (type a) | spirals none
B 21 | none ’ npone
tﬂ 7 - — v o -~ . - : - o
No. 14| =~—- > 10 v > 10 —————
i
2 : |21 - > 10 > 10 - -
B | »
) y 2 [— — —— : ——
\rw}
) Verticils] )
14 | ~e=m | *monoverticillus- | ———- ————
) spira
\.4,,‘}
21| —— —— — ——

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

none observed

*pseudoverticillar arrangement

-y
!
"
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Photogzaphs: Sporophores

Medium: __ 3-oatmeal agar

Age of culture: 14 days

Magnification:  1000X

Culture No. 35

45

JPL No. 250Aa

Species S. albus (var)
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III.

Culture No. 35

JPL No.

Species

Spore morphology and surface:

Surface: smooth

Dimensions: 0.88-1.76 x 0.44~0.73 n

Medium: 3-oatmeal agar

Age of culture: 15 days

Magnification:  6825X

46

250Aa

S. albus (var)
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Culture No. __ 35 47

JPL No. 250Aa
. Species S. albus (var)

IV. Physiological characteristics
A. Carbohydrate utilization
Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - -
D-glucose +H +
D-xylose - *
L-arabinose * *
Sucrose : +
D-mannitol - -
I-inositol + +H
D-fructose t +
Rhamnose - -
Raffinose - -
Cellulose = B
(++) = Strongly positive utilization. Growth equal to or greater

than glucose growth.

(+ ) = Positive utilization.

Growth is significantly better than

on basal medium without carbon but less than on glucose.

(* ) = Utilization doubtful,

Growth slighfly better than on basal

medium without carbon but significantly less than with glucose.

(~ ) = Growth similar to or less than growth on basal medium without

carbon.,

B. Melanin production

C.

Medium i -
Medium 6 -
Medium 7 -

Starch hydrolysis
negative

2 days
4 days
2 days
4 days

2 days
4 days

negative
negative

- negative
-~ negative

- negative
-~ negative

. rose-pink soluble pigment produced
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Culture. No, 36 : Source - Chile

JPL Yo. 276a Invoice # D-44829

%
|
4
d

Studied by _ 5, Nishikaua

Species _Streptomyces albus

1. Cultural properties: Temp. 26°¢

CHM *humber and color
Da. Medium Medium Medium Medium
2 3 4 5
y; 7 | none a = white a = yhite none
¥ - (sparse)
= aerial .
) mycelium{14 | a = white a = white a = white none
3 : (sparse) : "~ (sparse)
21 | a = white a = yhite a = yvhite none
=
.
. ‘ ‘ 1t. wheat -
; 7 |1%ca = cream 2b§ = yellow tint Zea .{;t. maize 2ba = yellow tint
b \ lonial ' | » 1t. wheat
i , 14 [2ga = co 2ba = yellow tint| Zea -{. 2ba = yellow tint
§ | substrate maiZellow | 1t. mgize
wsd mycelium natze
* ' ' 1t. yellow
3 = Jlt. wheat = j1t. wheat = )1t. ivory -
21 |2ea {;t. maize 2ea {}t. maize - 2ea eggshell Vsea z::;:;hzellaw
E : — i
7 |none ' none none none
' ;soluble _
pigment 14 |none none none none
] 21 |none _ none » none none

. *Color Harmony Manual, Container Corporation of America, Chicagn; Illinois,
| 4th edition, 1958.
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JPL No. 276a
?é II. Morphological observations |
Da. Medium Medium Medium Medium
2 3 _ 4 5
7 ==~ . | none - | none ' ——
SporophorL
1 [R— —— ' spirals (type a) —
o 21| spirals (type a) —— . same as above T
“ v 3 — — — —
N Spore _ .
-No. 14 | ——m- T ] — ‘ > 10 o —
.
B o
fi 211 > 10 | m— ' > 10 ' -
? -
u} ,,,,,,, R 7 - —— . X = ———— - - —— T = ———
1 Verticilg
.
14| == —— *piverticillus-spira ---—-
o
21| —— - e biverticillus-spirg -—---

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

f : o ) none observed

*pseudoverticillar arrangement

it
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Photographs: Sporophores

Medium: 4-gtarch agar

Age of culture: 14 days

Magnification: 1000X

Culture No. 36

JPL No.

Species

50

276a

S. albus
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Page 4 Culture No. 36

JPL No.

Species

I1I. Spore morphology and surface:

Surface: smooth and warty

Dimensions: 0.80-1.47 x 0.59-0.80 u

Medium: __ 4-starch agar

Age of culture: 14 days

Magnification: __ 6825X

51

276a

S. albus




” Page 5 Culture No. 36
JPL No, 276a
Spec ies S. albus
IV. Physiological characteristics
A. Carbohydrate utilization
. Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - -
D-glucose + +
D-xylose ++ ++
- L-arabinose + +
. Sucrose - -
D-mannitol + H
) I-inositol - =
D-fructose + +
Rhamnose + +
Raffinose B -
:,i Cellulose - -
E (++) = Strongly positive utilization. Growth equal to or greater
-

' : (+) =

B. Melanin

Medium 1 =

Medium 6 -

Medium 7 -

than glucose growth.

Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

Growth similar to or less than growth on basal medium without
carbon.

production

2 days - negative
4 dgys - negative

2 days - negative
4 days - negative

2 days - negative
4 days - negative

C. Starch hydrolysis
positive

52
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Culture No. 37 Source __Axizgna
JPL lo. 379Ba Invoice # D-44 99
Studied by S, Nishikawa
Species Streptomyces antibioticus
1. Cultural properties: Temp. 26°¢C
CHM %number and color
Da. Medium  Medium Medium Medium
2 3 4 5
7 | a = white a = yhite 3cb = sand none
) X
d = gray (specks)
aerial 14 ; = white 3d:'- natural S5dc = pu::z;illow none
myceliun , 10dc = orchid haze d = gray
I
d = gray
21 |10dc = orchid haze |15fe 5dc = pussywillow | a = white
. gray (sparse)
flesh pink
1t. copper bn} pale pink
7 |5pg =\russet 4ca =)ghell pink | 3gc = 1t. tan colorless
rust brown tea rose
substratd -
mycelkum 1t. copper ba. - '
: 14 | 5pg =/russet bec = bisque 3gc = 1t. tan 2ca = 1t. ivory
1t. rose eggshell
rust brown
: beige _
' 1t. copper bp. camel
o maple - o | cedar
21 | 5pg =/russet 4le turf tan 3ie ={maple sugar| 6le {;edwood
: : rust brown - tan
camel
7 | 3ie ={maple sugar | none none none
tan
soluble cinnamon
pigment 14 | 31e yellow maple none none none
topaz
21 | 3ne =lbutterscotch| nome noms noen
*#Color Harmony Manual, Containér Corporation of America, Chicagn, Illinois,

4th edition, 1958.
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Page 2 Culturce No. 37 o uh
JPL No. _  379Ba
II. Morphological observations
Da. Medium Medium Mediun Mrdin:
2 3 4 5
7| rectus-flexibilis | rectus-flexibilis | rectus-flexibilis | ----
Sporophoré
14| rectus-flexibilis | rectus-flexibilis | rectus-flexibilis ———
21| rectus-flexibilis | rectus-flexibilis | rectus-flexibilis | --—-
71> 10 > 10 > 10 ——
Spore Co
No. 14] > 10 - > 10 > 10 —
211 > 10 > 10 > 10 ——
7 | none none none none
Verticils :
14 | none none none none
21 | none none none none

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

none observed
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Photographs: Sporophores

Medium: _ 2-malt extract agar

Age of culture: 14 days

Magnification: 1000X

Culture
JPL No.

Species

No. 37

55

379Ba

S. antibioticus
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Page 4 Culture No. 37

56

JPL No. 379Ba

Species _S. antibioticus

III. Spore morphology and surface:

Surface: smooth

Dimensions: 1,10-1.62 x 0.44-0.66 u

Medium: __ 4-starch agar

Age of gulture: 15 days

Magnification:  6825X
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Culture No. 37

JPL No. 379Ba

Species S. antibioticus

IV. ©Physiological characteristics

A. Carbohydrate utilization.

Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose ++ ++
£ L-arabinose +H +
o Sucrose + +
D-mannitol ++ +
7 I-inositol + +
D-fructose + +
;é Rhamnose + +
“ Raffinose + +
% Cellulose - -
;J (++) = Strongly positive utilization. Growth equal to or greater
than glucose growth.
“é (+ ) = Positive uti%izat%on. Growth is significantly better than
» on basal medium without carbon but less than on glucose,
| (2 ) = Utilization doubtful. Growth slightly better than on basal
wd medium without carbon but significantly less than with glucose.
(=~ ) = Growth simiiar to or less than growth on basal medium without

Medium 1 -

- Medium 6 -~

Medium 7 -

carbon.

B. Melanin production

positive
positive

2 days
4 days

2 days - positive
4 days -~ positive

2 days
4 days

positive
positive

C. Starch hydrolysis

positive

57
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Culture No. 41 Source Chile-Atacama
JPL Mo, 245 T Af Invoice # D-38463
Studied by __g. Nishikawa
Species _Streptomyces violaceoruber
1. Cultural properties: Temp. 26°¢
CHM *yumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7] a = white a = white a = white a = white
A : 14 ] a = white c = 1t, gray a = white a = white
aerial ooy i 4 v v
mycelium e = gray = gray Gif = pow%Fr rose
7 ca = Jbaby pink
' (pale pink
21| g = gray c = 1t, gray g = gray
y ¥ 7ec = rose mist
g = gray
flesh pink flesh pink _
7 l/ne = 1t. wine 5ca =lpale peach _|6ca ={pale pink 71c = cherry
)shell pink petal pink
tea rose shell pink
substrate| 14 | 7ng = old wine 4ca =(flesh pink |/ng = old wine 71e ={?ntique rose
mycelium L gﬁ:{i 3%3% rose wine
tea rose
| burgundy 7%ne = 1t. wine tose rome
21 | 74pl =./cordovan 3ca a{pearl pink [7’mg = old wine 71le ={¥oseq31nz
deep maroon| shell :
Tsng = 01d wine
7 | 3pc = amber none none none
14 | 3ic = 1t. amber none bec = bisque none
solbbie * 1t. rose
pigment beige
21 | 3ic = 1t. amber none 7%ie = ash rose none
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Page 2 Culture No. 41 L
- JPL No. 245 T Af
II. Morphological observations
Da.|  Medium 2 Medium 3 Medium 4 Medium 5
7{ none none | spira none
Q (Type b]
-Sporophonil’ spira spira & retinaculym spira spira
," I apertum
‘ (4
21| spira spira spira spira
7| ——— e > 10 ——
Spore ‘
Number [14] > 10 > 10 > 10 > 10
/
21| > 10 > 10 > 10 > 10
7} ——— —— none ——
Verticilsr_m none none none none
p2 none none none none
.

special observations:

noreobserved.

"e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
‘mentation; scxlerotia'.
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Photographs. Sporophores

Medium: 2-mxa

Age of culture:

14 days

Magnification:

1000X

Culture No. 41

60

JPL No. 245 T Af

Species S. violaceoruber




{
4
.
onid

61
Page 4 Culture No. 41
JPL No. 245 T Af
Species _S. violaceoruber

III. Spore morphology and surface

Surface: smooth

Dimensions: 1.11-1.74 x 0.47-0.79%
Medium: 4-starch agar

Age of culture: 32 days

Magnification: 6302
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Page 5 ’ SR : ~ Culture No. 41

JPL No. 245 T Af

Species _g_ yi0] 1 L

IV. Physiological characteristics

A. Carbohydrate utilization

| Growth after Growth after
Carbohydrate 10 days . 16 days

Negative control - A -

b ~ D-glucose | ++ ++

: D~-xylose - -

o L-arabinose - _

. Sucrose ‘ : + +

5 F D-mannitol , - ' -
i—inbsitol | - -
D-fructose | - -
Rhamnoée ’ - v : -

- Raffinose - ' . - .

g Cellulose | - | -

(++) = Strongly positive utilization. Growth equal to or greater than
glucose growth.

oy ( +) = Positive utilization. Growth is significantly better than on
| _basal medium without carbon but less than on glucose.
( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( =) = Growth similar to or less than growth on basal medium without carbon.
B. Malanin production
| ' 2 days-negative
. Medium 1 - 4 days-negative
o ) 2 days-negative
“ ~ Medium 6 - 4 days-negative
i -
s _ 2 days—negative
Medivm 7 - 4 days=negative

%
!

i
4
@
s

C. Starch hydrol&sis
positive

PR e -
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Culture MNo. 42 _ Source _Chile~-Atacama

JPL Ho. __ 245 T Ba o Invoice # D-38463

Species S a]h' ogriseolus .

o
1. Cultural properties: Temp. 26 °C

Studied by S. Nishikawa

CHM %1umber and color -

substrate honey gold a = lt; ivor§ «{pearl
myeelium 141 21c -ilt. gold 2ca {eggshell Zba shell tint

Da.| Medium Medium Medium Medium
2 3 4 )
7 | a = white a = yhite a = white a = yhite
(abundant)
Laerial 14 | a (white) turning | white, turning white, turning a = white
yedlium to d (gray) gray gray
21 | a {white), mostly |white, turning h = gray b = (light gray)
| 4 (gray) gray 2\ ¥
d = (darker gray)
."
= JcOlonial «ipearl « (pearl « pearl
7| 282 { yellow Zba {shell tint 2}; {shell tint Zba gshell tint
maize °

=1ty ivory
2ca {;ggshell

o (mustard gold -{}t, ivory « |bamboo _gﬁamboo
21 | 2ne {old gold Zea eggshell 2gc hamois 2gc chamois
7 | none - none none none
.80luble .
pigment |14 | none none nome none
21 |none _ none _ none none
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yé Page 2 : B Culture No. 42
= . .
N .. ) ) J PL NO ) . . _
: | - , I ~245 T Ba
1% 'II. Morphological observations -
pa.|  Medium 2 Medium 3 |  Medium 4 Mediun 5
7| none | spirals spirals none
Sporophore .
Loy ' 14| spirals spirdls spirals and short| none
: retinaculum-
_ apertum
. ' _ ' so-eicoikscrew iral
21| spisals spirals spirals spirals
spirals :
| 7| ———- > 10 .| > 10 —
Spore 14| > 10 - > 10 Ci>10 —
No. /
f% 21| > 10 > 10 > 10 > 10
Vefticil&
21 A - = S A T ——

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

[ ’ ‘ noneobserved.
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Photographs: Sporophores

Medium: 4~-Starch agar

Age of culture: 14 days

Magnification: 1000X

o
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Culture No. 42

JPL No.

Species

245 T Ba

S. albogriseolus
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Page 4 Culture No. 42
JPL No. 245 T Ba

Species _S. albogriseolus

ITI. Spore morphology and surface:

Surface: hairy
Dimensions: 0.80-1.91 x 0.37-1.32 u

Medium: 4-starch agar

Age of culture: 14 days
(Magnification): 6825X
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Page 5 - ' L Culture No. 43

JPLNO. _ 24STRa
Species g, albogriseolus

IV, Physiological characteristics

A. Carbohydrate utilization

_ Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ +
fg » _ D-xylose + ++
L-arabinose ++ ++
Sucrose t +
D-mannitol ++ ++
I-inositol -+ ++
) : D-fructose ++ ++
!
o Rhamnose ++ o+
i i
. Raffinose - -
L
. Cellulose - ) -
|
i .
(++) = Strongly positive utilization. Growth equal to or greater than

glucose growth.

i

( +) = Positive utilization. Growth is significantly better than on
basal medium without carbon but less than on glucose.

oy
!
é
_—

( ) = Utilization doubtful. Growth slightly better than on basal medium
without carbon but significantly less than with glucose.
( =) = Growth similar to or less than growth on basal medium without carhon.

" B. Malanin production

2 days:negative

Medium 1 -, days:negative
i , S 2 days:negative
Lo Medium 6 - 4 jays:negative
- 2 days:negative
1 . Medium 7 = 4 4ays:negative
i 3 .
o C. Starch hydrolysis

positive

Gt
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Chile -~ Atacama

Culture MNo. 44 Source

JPL Mo. 246 T Aa Invoice # pn-18463.

Studied by _ g, Nighikawa

Species Streptomyces caelestis

1. Cultural properties: Temp. 26°¢

CHM %number and color

B e e e e m

Da. Medium Medium Medium Meddiun
2 3 4 5 .
7| none a = white none none
: (sparse}
aerial
mycelium 14 13cb = gand 17ec = 1t. aqua 17ec = 1t. aqua none
blue blue
21| 17ec = 1ti.aqua a = white 17ec = 1t. aqua a = vhite
blue J y blue
l7ec = 1t. aqua
blue
1t. brown colonial colonial colonial
7| 4ng =!saddle tan |2ga = ellow 2ga = yvellow |2ga = yellow
maple ' maizz maize maize

coldniél
substratd 14| 3pg = golden brown|2ga = yellow |2ne = mustard gold 2{¢ = honey gold
mycelium maize old gold 1t. gold

= |g0lden brown = |8quash - - )
211 3pi {Fobacco browh 2ia yellow 2pg = musgard gold|2pe = mustard géld
maize
1t. brown
7] 4ng = saddle tan |none none 3pc = 1t. tan
maple
- soluble
pigment 14 | 4pg = dk. luggage |none none ‘ 2ic = honey gold
1t. gold
tan
- - |mustard gold -
21| 3pg = golden brown| none 2ne {t’ld gold 2pc = brite gold

*Color Harmony Manual, Container Corporation of America, Chicag», Illinois,
4th edition, 1958,
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Page 2 Culture No. _ 44 69
JPL No. 246 T Aa
I1. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 P [ —— o s s
Sporophorg
14 | none spirals & retina- retinaculum—apeftum ——
culum-apertum ‘
21 | spirals & retina- | retinaculum-apertup retinaculum- retinaculum-
culum-apertum . apertum apertum
y B — — — —
Spore
No. 14 | === > 10 > 10 ——
21{> 10" > 10 > 10 > 10
7 | none noner none none
Verticils|
14 ]| none none none none
21 | none none none none

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

none observed
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Page 4 Culture No. 44
JPL No. 246 T Aa
Species S. caelestig

II1. Spore morpholdgy and surface:

Surface: smooth

Dimensions: 0.97-1.13 x 0.65~-0.86 u

Medium: 3-Oatmeal agar

Age of culture: 16 days

Magnification: 6167X




3

Page 5

- IV. Physiological characteristics

Culture No. 44

JPL No. 246 T Aa

Species §, caelestis

A. Carbbhydrate utilization

‘ , Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - -
D-glucose ++ ++
D-xylose ++ ++
L-arabinose ++ ++
Sucrose ++ +
D-mannitol + +
I-iﬁositol + +
D-fructose + ++
Rhamnose + ++
Raffinose +H +
Cellulose - -
(++) = Strongly positive utilization. Growth equai to or greater

(+

than glucose growth.

) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose,

) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose,

) = Growth similar to or less than growth on basal medium without
carbon.

B. Melanin production

2 days - positive

Medium 1 - 4 4ayg - positive .

Medium 6 . 2 days - positive

4 days - positive
. 2 days - positive
Medium 7 - 4 4ays - positive

C. Starch hydrolysis

positive

72



’ | » | 73
aki Culture No. 46 : Source _ ch{le~Atacama

4y JPL Mo, 249 T Aa - Invoice # _ D-38463

, Studied by __ S, Nishikawa
Species _ Streptomyces longisporuber .

1. Cultural properties: Temp. 26°¢

CHM *rumber and color
Da. Medium Medium Medium , Medium
2 3 4 5
7] a = vhite a = yhite a = yhite a = white
- (abundant) (abundant)
. aerial , o
: mycelium{14 | a = white a = white - a = white a = white
21 | a = white a = yhite a = white ‘{a = white
N with tinge of gray
|
o - 1. o Pearl «11ts ivory _h
) 7 | 21c = gold gba {ghell tint 2ca {fggshell 1%ca = cream
Zf ‘substraté - ; peafl o \lt. wheat _ honey gold
oo mycelium 14 3ic = 1t. amber 2ba shell tint 2ea t. maize Zic 1t. gold
!
= topaz - , = (1t. wheat < J1t. wheat
‘ ’ 21( 3ne ‘{éutterscotch sca = cream Zea {}t. maize Zea {;t. maize
7] 21c = gold none none none
- gsolubde
pigment
14| 3ic = 1t. amber none none none
| topaz
21‘ 3pe amber none none none

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




Page 2 . . ‘ ‘ Culture No, 46 74

JPL No. - 249 T Aa
! I1I. Morphological observations
L
Da. Medium " Medium Mediun Mediun
2 . 3 : 4 5
7| none - none "~ - | rectus-flexibilis | none

SporaphorE

14 | rectus-flexibilis | rectus-flexibilis | mectus~flexibilis | none
retinaculum-
apertum (with
large loop)

21| as above as above rectus-flexibilis
7| —— | > 10 , ——
i) Spore "
: | No. 14| > 10 - > 10 1> 10 > 10
3 .
5
2 21{ > 10 1>10 > 10 , > 10

¥ y J J— — : — g —

B '
- Vert:lcilsll4

1
H
}
i
i

—— — . | *verticillus~rectug- --—-
flexibilis

p1 1 J— —_— — —

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

.

non observed

*pgeudoVerticillar arrangement
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Photographs: Sporophores

Medium:

4-starch agar

Age of culture:

Magnification:

14 days

1000X

Culture No. 46

75

JPL No. 249 T Aa

Species S. longisporuber
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III.

Culture

JPL No.

Species
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

No. 46

249 T Aa

S. longisporuber

76



f? Page 5 Culture No. 46

JPL No. 249 T Aa

] Species §, longisporuber
: IV. Physiological characteristics

A. Carbohydrate utilization

_ Growth After Growth After
Carbohydrate 10 days 16 days
Negative control - : -
D-glucose ++ ++
D-xylose ++ ++
! L-arabinose ++ +
- Sucrose - %
D-mannitol + +
g I-inositol + ++
D-fructose - +
Rhamnose - +
Raffinose + ++
Cellulose - -

(++) = Strongly positive utilization. Growth equal to or greater
than glucose growth.

(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

(* ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

(-) = Growth similar to or less than growth on basal medium without
carbon,

B. Melanin production

. 2 days - positiwe

Medium 1 - days - positive .
. 2 days - positive

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

Medium 7 - 4 days - positive

C. Starch hydrolysis
positive
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Culture No. 47 _ L Source Chile-Atacama

JPL ¥o. 249 T Ba - Invoice # D-38463

Studied by _g, Nishikawa
 Species Strepfomzces exfoliatus

1. Cultural properties: Temp. 26°¢

CHM *number and color -

Da. Medium Medium Medium Medium
2 3 4 : 5
7 .%'8 white ? = wh{se a = white a = white
flesh k '
6ca = paiz pgiﬂ b = oyster white
petal pink.
shell pink ,
aerial 14| a = white b = oyster white | b = oypter, white |a =white
mycelium 7* M $ g flesh pink 6ca =|f1esh pink
ec = rose mist ¢a = jpale pink €8 = Jpale pink
petal pink petal pink
shell pink l hell pink
- v
7ge =jashes of roge
rose gray
21 7jc = rose+pist 7ep = rose mist %’. whiEF a = white
‘7ge qiéshesmpf rose 7ec = rose mist
rose gray | 6ge = {ashes of rode
: rose gray
honey gold o = - lt..wheat =J)1t. ivory
71 24e '{lt. gold iba - yvellow tint | 2ea {?t.'maize | 2ca feggshell
substrate - «y1t. ivory - bisﬁue -11t. ivory
mycelium 14] 3dc = 1t. amber 2ca {gggshell 3ec {lt. beige 2¢a {eggshell
3ca _{?eatl pink
: - shell = pearl pink - J1t. ivory
21| 3nc = amber J ) " 3ca {shell 2ca {;ggshell
7 | none : none none none
soluble _jamber | .. jtopaz | '
pigment 14 | 31e butterscotch "¢ 3ne {putterscotch none .

. o yamber . - |topaz
21 {3le {Putterscotch none ' 3ne iputterscotch none
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Page 2 Culture No. 47 B
JPL No, 249 T Ba
"I1. Morphological observations -
Da.| Medium 2 Medium 3 Medium 4 Medsum 5
7| Rectus—Flexibilis | Rectus-Flexibilis Rectus-Flexibilis |none*
Sporophoré¢
14 Rectus—Flexibilis Rectus~-Flexibilis | Rectus-Flexibilis |Rectus-Flexibilig
21| Rectus~Flexibilis | Rectus-Flexibilis Rectus~Flexibilis |Rectus-Flexibilis
71> 10 > 10 > 10 ————
Spore
Number 14 > 10 > 10 > 10 > 10
211> 10 > 10 > 10 P10
7| === ——— ———— ——
Vefticilgl4 none none none none
21 none none noné noné

special observations:

e.g. globﬁlar sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag--

mentation; scilerotia.

*m5-7 days culture.
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Page 3

Photographs. Sporophores

Medium: 4-starch agar

Age of culture:

Magnification:

14 days

1000X

Culture No.

3BL Yo.

Species

47

80

249 T Ba

S'

exfoliatus
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Page 4 Culture No. 47
JPL No. 249 T Ba
Species S. exfoliatus’

IIT. Spore morphology and surface

Surface: _ smooth
Dimensions: 1.03-1.58 x 0.39-0.63 u

Medium: 2-malt extract agar

Age of culture: 32-days
Magnification: 6302
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Page 5

A.

IV, Physiological characteristics

- JPL No.

82
Culture No. 47

249 .7 Ba.

Species S. exfoliatus

Carbohydrate utilization
, Growth after Growth after
Carbohydrate 10 days 16 days
Negative control - -
D-glucose . B 4%
D-xylose S nad R
L-arabinose % ++*
Sucrose + 4%
D-mannitol +
I-inositol - %
o D-fructose + +*
r Rhamnose ++ ++
i Raffinose + &
Cellulose - -
(++) = Strongly positive utilization. Growth equal to or greater than
glucose growth. '
‘ ( +) = Positive utilization. Growth is significantly better than on
*% basal medium without carbon but less than on glucose.
Lo _ .
: ( *) = Utilization doubtful. Growth slightly better than on basal medium
“without carbon but significantly less than with glucose.
( =) = Growth similar to or less than growth on basal medium without carbon.
" B. Malanin production
2 days-negative
Medium 1 - 4 days-negative :
% 2 days—-negative
. - v
T Medium 6 4 days—negative
; _ 2 days-negative
§ Medium 7 4 days-negative
i C. Starch hydrolysis

positive

*rose pink pigment

produced. Most prominant in xylose.
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Culturc No. 49 Source Chile-Atacama L
JPL No. __ 259 T Bb " Invoice # __ D-38463 L
Studied by S. Nishikawa
Species Streptomyces azutreus’ -
1., Cultural properties: Temp. 26°¢
CHM %yumber and color
Da. Medium Medium Medium Medium
2 3 4 5
7 | a = white a = white turning | 17{e = dusty none
. turquoise
to 17ig
blue
aerial |18 | a (white) with 174ig 17ge = dusty aqua| none
mycelémiy specks of 1l7ge blue
(dusty aqua blue)
21 |white with specks o% 17ig 17ge = dusty aque| a = white
17ge (dusty aqua blue
blue)
beige browh
topaz _{ -\ pearl
7 i3ne -{Putterscotch colorless 3ig =)mist brown | 2ba Sghell tint
substrated '
« ) cinnamon - o \beige brown «\topaz
mycelium 14 |3le i?ellow maple colorless , g gmist brown 3ne {putterscotch
21 {3pg = golden brown sca = cream 2lg = mustard tan | 3pg = golden brown
7 {3ic = 1t. amber none 3ge = beige none
* ' camel
‘soluble
pigment amber beige brown .
14 3pe = topaz none 3ig = mist brown | P°7€
21~3pg = golden brown | none 3pe = 2:;2; none

*%Color Harmony Manual, Container Corporation of America, Chicagn, Illinois,

4th edition, 1958.
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Page 2 o - ' Culture No, 49

JPL No. 259 T Bb
gé Ii. Morphological observations
Da. Medium Medium Medium ' Medium
2 3 4 5
7 | none - spirals (type b) | spirals (type a) —————
Spotophorp
14 | none ‘ spirals (type A spirals ——
' : , and b) :
21 | none spirals (type a &) spirals none
7] = ‘ > 10 > 10 - N -
Spore ., | ____ > _ > ——
No. 14 - 10 10
N 21| ——— > 10 | >10 —
-7 | none | none - none none
‘4
. Verticils| _ :
14 | none ' : none ' none . . none
- .
!
o
21 | none . none ‘none none

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

none obsewved
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Photographs: Sporophores
Medium: 3-oatmeal agar

Age of culture: 7 days

Magnification: 1000X

Culture No.
JPL No.

Séecies

49
259 T Bb
S. azureus

85
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Page 4

I11.

Culture
JPL No.
Sbecies

Spore morphology and surface:

Surface: smooth

Dimensions: 0.88-1.47 x 0.73-0.88 u

Medium: 3-oatmeal agar

Age of culture: 8 days
Magnification: 6825X
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No. 49
259 T Bb
S. azureus
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ﬁ JPL No. ‘ 259 T Bb
Qé Species S. azuteus’
IV. Physiological characteristics
A, Carbohydrate utilization'
» Growth After Growth After
Carbohydrate 10 days 16 days

Negative control - -
D-glucose ++ _ . +
D-xylose ++ ++
L-arabinose + +
i Sucrose x *
D-mannitol + +
y I-inositol + +
D-fructose + +
Rhamnose + ++
Raffinose + A
Cellulose - -

-~ (++) = Strongly positive utilization. Growth equal to or greater

than glucose growth.

| (+ ) = Positive utilization. Growth is significantly better than
: on basal medium without carbon but less than on glucose.

(* ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

R omonnsi)

(~ ) = Growth similar to or less than growth on basal medium without
carbon. ‘

B. Melanin production
2 days - positive

Medium 1 - 4 days - positive .
. 2 days - positive .
Med 6 ~
edrum 4 days - positive
Medium 7 - 2 days - negative
4 days - positive
C. Starch hydrolysis
positive
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Culture No. 54 Source Chile=Atacama
f JrL No. 275 T Aa ' Invoice # D=38463

Studied by 8. Nishikawa ~
Species Streptomyces anréofaciéns:

1. Cultural properties: Temp. 259g

CHM *number and color
Da. Medium Medium ‘ Medium Medium
2 3 4 5
% 7 | ¢ = gray a = white e = gray a = white
b . (sparse)
. ~aerial |14 | d = gray 5fe = aghes 5fe = ashes , a = white
ME mycelium - (sparse)
3
H»;%u
} 21 |10dc = or chid haze| Sfe = ashes 10fe = dusk ' a = yhite
. (sparse)
|
. cinnamon - -
é 7 |31e '{yellow maple colérless 2fe = covert gray l%ca = cream
é substratd '
B mycelium w ] cinnamon o|covert tan o joovert tan -
_ 14 |3le {;ellow maple 2ge {;riege 2ge {Friege Psca = cream
|
. ' , - o beige beige brown -
"é | 121 [3pg = golden browm | 3ge {;ane1~ ' 318--£p1tt brown lca = cream
‘g 7 |none none none none
|
‘_ soluble
pigment
14Anone none none none
1 21 jnnne none none none

*Color Harmony Manual, Container Corporation of America, Chicagn, Illinois,
4th edition, 1958.
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5
5
3

2

JPL No. 275 T Aa

g II. Morphological observations
15 , . |pa. Medium Medium Medium " Medium
f 2 3 4 5

7 spirals (type b) spirals & retina- spirals & retina—- | none

& retinaculum-apeftum - culum- = | culum-apertum
. apertum ’
Sporophorp - o
14} spirals (type b) | spirals spirals _ none
& re;inaculum— & retinaculum-~ & retinaculum-

- apertum - apertum apertum

21| spirals spirals , | spirals spirals
g . & retinaculum- & retinaculum- & retinaculum=
. apertum .. apertum apertum
| 70> 10 l>10 | > 10 ] -

Spore ‘
No. 14| > 10. >10 > 10 | -

. 21 > 10 , > 10 - > 10 > 10
3 : .
o - .
ﬁJ 7| *verticillus-spira| --—— ———— e ———
’ N
4 Verticilg
| 21| *verticillus-spira| —— — —-

special‘observations: e.gl globular sporangia; flagellated spores;
' spores on substrate. hyphae; mycelia frag-
mentation; scHlerotia.

none observed

#pseudoverticillar arrangement
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Photographs: Sporophores

Medium: 3-oatmeal agar
Age of culture: 14 days
Magnification: 1000X

Culture No. 54

20

JPL No. 275 T Aa

Species S. aureofaciens
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Page 4

IIT. Spore morphology and surface:

Surface: warty

Dimensions: 0.80-1.62 x 0.51-0.73 u

Medium: 4-starch agar

Age of culture: 8 days

Magnification: 6825X

Culture No. 54

91

JPL No. _275 T Aa

Species S. aureofaciens
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Page 5 : Culture No. 54

1V.

JPL No. 275 T Aa

Species __ g. muréofaciéns-

Physiological characteristics

Carbohydrate utilization

- Growth After Growth After
Carbohydrate 10 days 16 days

Rhamnose

Negative control
D-glucose
D-xylose
L-arabinose
Sucrose
D-mannitol
I-inositol

D-fructose

R I S T T T S A ¢

EEE N A AR

1+
I+

Raffinose

Cellulose

BI

c.

(++)

Strongly positive utilization. Growth equal to or greater
than glucose growth.

(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

(* ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose,

(- ) = Growth similar to or less than growth on basal medium without
carbon.

Melanin production

- 2 days - negative
Medium 1 - 4 days - negative N

. 2 days - positive
Medium 6 - 4 days ~ positive

2 days

negative
negative

Starch hydrolysis

positive
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| Culture No. gg Source _ chile-Atacama 93
JPL To. 276 T Ba " Invoice # __ D-38463
oy :
?% , Studied by §. Nishikawa
Species Streptomyces rimosus
1. Cultural properties: Temp. 26°¢c
CHM *1umber and color
Da. Medium Medium Medium Medium
2 3 4 5
e 7| nomne none 24 ig '§reseda none
; : green
| sage green
o aerial
mycelium 14} none none f = w?}te none
iy b = gray
Y 21| a = white a = white a = white
(sparse)
b = gray
|
i
<J1t. ivory _§1t. wheat o pearl -y 1t, ivory
“j 7] .2 ca {eggshell 2en 1t. maize 2 ba ‘{shell tint 2 ca eggshell
- substratel - : .- (. ' |
<11t. wheat 1c. ivory o \honey gold . jcolonial
) mycelium | 14 | 2 ea glt. maize 2 ca -g;ggehell 2 e Slt. gold 2 ga yellow
i maize
| _ihoney gold Ji1t. ivory _(honey gold -
o 2112 e 1t,. gold 2 ca eggshell 21 1t. gold 2 lc = gold
o
7 | none none none none
soluble
pigment | 14 | none none none none
éé .
- 21 | none none none none




Page 2 : Culture No. 55
JPL No. 276 T Ba

o II. Morphological observations

pa.| Medium 2 Medium 3. Medium 4 Medium 5
Y — ———— , S— —
» Sporophorg
; 14] ———- ———— retinaculum-apertum -——-
' and spirals
lﬁ 21} spirals and ———
: retinaculum-apertym spirals spirals
i 7 ———- — ———
' Spoee _
LTI PYA - — > 10
e d < 10
! .
B 21} > 10 > 10 - > 10 ] ——
?
| 7] none none none none
wd Verticils _
14| none |none ' *{ none none
|
y 21} none T Pnone_ none none

special observations: e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
nentation; s¢flerotia.

noneobserved.




Page 3

Photographs : Sporophores

Med{ium: 4-Starch agar

Age of culture: 14 days

Magnification: 1000X

95

Culture No. 55
JPL No. 276 T Ba
Species S. rimosus
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Page 4 Culture No. 55
JPL No. 276 T Ba
Species- S. rimosus

III. Spore morphology and surface

Surface: warty

Dimensions: 0.81-1.95 x 0.49-0.97

Medium: 4-starch

Age of culture: 15 days

(Magnification): 6167X
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Page 5 - o . Culture No. 55

! o JPL No. ___ 976 T Ba

 § : Species ' S. rimosus
Iv, Physiolqgical characteristics
N A. Carbohydrate utilization
Growth affer Growth after
Carbohydrate 10 days 16 days
. Negative control - ' -
D-glucose ++ | ++
| D-xylose -+ +
’; L-arabinose | ++ +
ik‘ Sucrose t | +
:d; g D-mannitol t *
;w;’ ' I-inositol - : -
| D-fructose t +
] Rhamnose s | +
Raffinose * +
Cellulose - , -
A
| (++) = Strongly positive utilization. Growth equal to or greater than
o ' - glucose growth.
wﬂ ( +) = Positive utilization. Growth is significantly better than on

basal medium without carbon but less than on glucose.

-~ .
1+
~r

it

Utilization doubtful. Growth slightly better than on basal -medium
without carbon but significantly less than with glucose.
( -) = Growth similar to or less than growth on basal medium without carbon.

B. Malanin production

2 days:negative
4 days:negative
2 days:negative
4 days:negative
2 days:negative
4 days:inegative

Medium 1 -
Medium 6 -
Medium 7 -

C. Starch hydrolysis
_positive




