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QUARTERMASTER   CULTURE   COLLECTION

The   fundamental   nature   of   the   fungal   and   bacterial   deterioration   of
materiel   constituted   one   of   the   first   pioneering   problems  with   which   the
Quartermaster   Research   and   Development   Laboratories   were   directly   con-

cerned. Today,  it  continues  to  be  one  of  our  emphasized  areas  of  investi-
gational activity.

Through   the   far-sighted   research   vision   of   General   Georges   F.   Doriot
and   Dr.   Edwin   L.   Gustus,   former   Chief   and   former   Technical   Director
respectively,  of  the  Military  Planning  Division  of  the  Office  of  The  Quarter-

master General,  Professor  William  H.  Weston,  Jr.  of  Harvard  University
was  invited  in  1943  to  propose,  implement  and  direct  a  basic  approach  to
the   prevention   of   deterioration   of   cotton   textiles.   This   program   was
executed   to   complement   the   applied   empirical   research   program   already
under  way.

Professor   Weston's   long-range   plan   evolved   around   three   phases.   The
first  two  were  a  determination  of  the  causal  organisms  and  a  study  of  their
mechanism  of  action.   Based  on  the  information  garnered  from  these  two
phases,   pioneering  work  was  initiated  on  the  third  phase,   a   development
of  new  and  improved  methods  of   prevention.   This  approach  set   the  pat-

tern for  subsequent  Quartermaster  research  on  the  biological  deterioration
not  only  of  cotton  but  of  other  military  items,  such  as  leather,  wool,  paper,
and  plastic  products.

A  monograph  (35)   painting  an  integrated  picture  of   the  microbiological
attack   on   cellulose   and   on   cotton   textiles   is   nearing   completion.   Other
publications  and  reports  listed  in  the  appendix  provide  a  general  review  of
our  activities  in  the  biological  deterioration  of  materiel.  The  present  paper
by  Reese,   Levinson,  Downing,  and  White  treats  in  some  detail   one  phase
of  our  pertinent  investigational  interests.  In  it  are  listed  all  of  the  cultures
being   maintained   in   our   collection   of   fungi,   bacteria,   actinomycetes   and
yeasts  isolated  by  our  own  and  by  collaborating  laboratories  from  exposed
and  deteriorating  materiel.  With  the  help  of  many  specialists  we  have  con-

scientiously followed  the  spirit  of  Professor  Weston  in  guarding  against
ill-defined   and   taxonomic   errors,   unfortunately   frequent   in   the   literature,
which  have  vitiated  many  of   the  results   of   microbiological   research.

Contributors   to   this   culture   collection  were   many,   selfless   and  capable.
The  signal  efforts  of  Professor  Weston  were  supplemented  by  the  late  Dr.
D.   H.   Linder,   Dr.   W.   L.   White,   Dr.   K.   B.   Raper,   Dr.   N.   R.   Smith,   Dr.
G.   W.   Martin   and   others   who  provided  the   keen  judgment   which   estab-
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lished  the  sound  taxonomic  position  of  the  collection.  Drs.  E.  S.  Barghoorn,
G.  F.  Weber,  H.  W.  Reuszer,  and  W.  G.  Hutchinson  have  been  responsible
for  most  of  the  isolation  and  field  observations.  The  U.  S.  Army  Chemical
Corps   and   the   U.   S.   National   Defense   Research   Committee   have   been
most  generous  in  requesting  the  amalgamation  of   their   respective  collec-

tions with  our  own.  The  resultant  collection  is  the  most  complete  and
dependable   one   for   experimental   microbiology   associated   with   deteriora-

tion of  materiel.  We  wish  to  acknowledge  the  valuable  and  unstinting
contributions  of  these  and  the  hundreds  of  others  who  have  participated
in  the  joint   effort.   We  wish  particularly   to   point   out   the  expeditious  co-

ordination by  Mr.  Richard  Wells,  a  member  of  Dr.  S.  J.  Kennedy's
Quartermaster   team  of   textile   experts.   It   was   mainly   through  Mr.   Wells'
effort   that   the  many  laboratories  were  able  to  operate  effectively  with  a
minimum  of  administrative  synapses  during  the  hectic  war  days.

It  has  been  the  established  policy  of  our  laboratories  to  share  our  sci-
entific tools  with  those  of  our  colleagues  collaborating  with  United  States

Departments   of   the   Army,   Navy   and   Air   Force.   In   the   case   of   the   cul-
ture collection,  this  has  been  a  de  facto  service.  Thousands  of  cultures  have

been  furnished  during  the  past  years  to  laboratories  in  this  country  and
those   of   our   allies   for   use   in   research   and   procurement   testing.   The
Quartermaster  Corps  joins  me  in  extending  an  invitation  to  scientific   col-

laborators of  the  U.  S.  National  Military  Establishment  for  continued  use
of  our  culture  collection.

Ralph   G.   H.   Siu
Research   Director
Quartermaster   General   Laboratories

GENERAL   CONSIDERATIONS

This  report  summarizes  that  phase  of  the  Tropical  Deterioration  program
dealing   with   the   isolation   and   determination   of   microorganisms   involved
in  the  deterioration  of  materiel.  This  program  was  sponsored  by  the  U.  S.
National   Defense   Research   Committee   and   The   Office   of   the   Quarter-

master General.  The  present  authors  wish  to  emphasize  the  fact  that  their
role  has  been  primarily  the  collation  of  loose  ends.  In  doing  so,  the  authors
have   reduced   the   collection   of   actively   growing   cultures   to   a   size   (830
cultures)  which,  it  was  felt,  would  not  impose  too  great  a  burden  on  the
present   staff.   The   reduction   was   made   by   eliminating   replications.   For
instance,  of  30  Aspergillus  fumigatus  isolates,  five  were  selected  for  mainte-

nance in  the  active  collection.  Several  criteria  were  used  as  a  basis  for  the
selections:

(a)  Frequency  with  which  the  isolate  has  been  used  in  studies  carried
on  here  and  elsewhere

(b)   Morphological   or   physiological   variation   within   the   species
(c)   Authenticity   of   identification
(d)  Nature  of  the  substratum  from  which  the  organism  was  isolated
(e)   Locality   of   isolation
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The  collection  contains  a  wide  variety  of  organisms,  and  sufficient  numbers
within  a  species  to  exhibit  whatever  variation  exists.  None  of  the  original
isolates,   however,   was   discarded.   Those   not   actively   maintained   on   agar
have  been  lyophilized,   or   kept   under  mineral   oil.   In   the  desiccated  state
most  of  these  will  remain  viable  for  several  years,  and  will  be  available  for
future  study.

This  is  a  collection  of  microorganisms  of  tropical  and  subtropical  origin.
The   isolations   from   deteriorating   materiel   were   made   in   Florida   and   in
Panama  at   the   site   of   the   exposure   tests,   and   at   the   Jeffersonville   and
Philadelphia   Quartermaster   Depots   from   samples   carefully   wrapped   and
sent  in  from  the  South  Pacific  and  from  Asiatic  regions.  All  samples  were
carefully  unwrapped  in  a  sterile  room  and  precautions  taken  to  prevent  con-

tamination by  the  local  air  borne  flora.  Sterile  instruments  were  used  to
tease  out  fibers  from  decomposing  areas.  The  fibers  were  then  plated  out  on
various  media.  In  Philadelphia,  the  following  substrata  were  used:

(a)   cellulose   dextrin   agar,
(b)  nutrient  agar,
(c)  potato  dextrose  agar,
(d)  acidified  potato  dextrose  agar,  and
(e)  filter  paper  strips  in  nutrient  salts  solution.

The   Jeffersonville   laboratory   used   an   equally   wide,   but   different,   set   of
conditions,   the   favorite   medium   there   being   grass   agar.   Transfers   were
made  from  the  incubated  plates  as  soon  as  growth  was  visible.   Isolated
fungi   were   maintained   on   potato   dextrose   agar   and   bacteria   on   Difco
nutrient  agar.  The  method  of  isolation  used  in  Panama  was  similar  to  that
described   above,   but   in   most   cases   potato   dextrose   agar   was   the   only
medium  used.   In   Florida,   and  occasionally   in   Panama,   the  techniques  in-

cluded washing  of  samples  followed  by  plating  out.
The  type  of  samples  examined  included  cotton  and  wool  fabrics,  paper,

leather,  and  plastic.  Since  these  are  complex  entities,  the  isolated  organism
may  have  been  growing  on  any  one  of  the  constituent  compounds.  From
the  isolation  data  alone,  it  is  impossible  to  say  that  the  isolates  from  cotton
were  degrading  cellulose,   and  not   starch,   waxes,   or   other  chemical   com-

pounds in  the  cloth.  For  many  of  the  isolates,  data  have  been  gathered
relative   to   their   ability   to   attack   cellulose   (47)   and   wool'  (49)   in   pure
culture.   If   an  isolate  from  decomposing  cotton,   for   example,   were  found
capable  of  attacking  cellulose,  the  organism  might  well  be  considered  the
agent  active  in  the  field.

Investigators   concerned   with   protecting   materiel   against   microbial   at-
tack should  know  which  organisms  are  most  likely  to  be  encountered.  The

data  in  the  various  reports  —  and  particularly  that  of  Barghoorn  —  have
been  summarized  below  (table  1 ) .  It  is  apparent  that  most  of  the  organisms
are  of  wide  occurrence,  and  that  the  same  species  are  found  in  Florida,  in
Panama   and   in   the   South   Pacific   area.   Even   the   frequency   with   which
many   species   were   isolated   is   similar   for   the   three   areas   {Aspergillus
versicolor   group,   Trichoderma   viride,   Penicillium   citrinum).     There   are,
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on  the  contrary,  some  differences  in  the  frequency  of  occurrence  of  a  few
species.   Memnoniella   echinata,   the   second   most   common   isolate   from
S.  W.  Pacific  samples,   is   found  also  in  Florida  and  Panama,  but  is   much
less   often   isolated.   Pullularia   pullulans,   common   in   Panama,   is   less   fre-

quent in  the  other  two  zones.  Botryodiplodia  theobromae,  third  in  fre-
quency in  Panama,  and  ninth  in  S.  W.  Pacific,  does  not  appear  among  the

Florida   collections.   Other   points   of   similarity   and   of   divergence   are   ob-
tainable by  an  examination  of  the  table.  In  any  case,  if  one  were  to  become

familiar  with  but  25  fungi,  he  would  be  able  to  recognize  about  50  per  cent
of  the  isolates  made  from  deteriorating  materials  such  as  those  listed  above.
More  detailed  information  on  frequency  is  available  by  careful  examination
of  the  catalogue.

For  an  intelligent  approach  to  mildew  control,   the  part  played  by  each
of   these   common   organisms   should   be   determined.   Our   present   results
cover  only  the  ability  of  the  organisms  to  attack  cellulose  in  pure  culture.
This   information   has   been   incorporated   into   table   1,   one   asterisk   denot-

ing weak,  two  asterisks  strong,  cellulolytic  activity.  Since  only  one  half  of
the  organisms  listed  are  capable  of  growth  on  cellulose,  the  others  are  either
growing  at  the  expense  of  some  other  component  of  the  fabric,  or  are  air
borne  contaminants.  The  presence  of  sizing  would  be  sufficient  to  account
for  development  of  most  of  the  other  fungi,  since  starch  is  readily  utilized
by  very  many  microorganisms.  It   is   interesting  to  note  the  absence  from
the   Panama   list   of   Chaetomium   globosum,   a   fungus   commonly   used   in
fungicide  testing.

A  note  of  caution  should  be  inserted  relative  to  the  weight  to  be  given
the  above  data.  Much  effort  has  been  expended  by  our  staff  in  examining
fabrics   undergoing   decomposition   for   evidence   of   actual   fruiting   of   the
fungus   on   the   fabric.   White   (52)   has   particularly   noted   the   frequent   oc-

currence of  Memnoniella  echinata  in  the  tropics,  and  of  Stachybotrys  atra
in  temperate  climes.  We  have  not  seen  fruiting  structures  of  Trichoderma
viride,   Penicillium  or   Aspergillus.   It   may  be   that   the   latter   organisms  do
not  grow  on  the  cloth,  but  are  isolated  with  great  frequency  only  because
their   air-borne   spores   are   abundant   on   all   substrata   in   that   vicinity.   On
the  other  hand,  it   may  well   be  that  the  hyaline  conidiophores  of  Tricho-

derma, Aspergillus  and  Penicillium  rapidly  disappear,  whereas  the  colored
conidiophores   of   Memnoniella   and   Stachybotrys   are   more   persistent.   The
black  aspect  of  the  latter  also  makes  them  more  obvious.

The  data  on  frequency  of  bacterial  species  are  much  more  limited.  Only
information   relative   to   the   S.   W.   Pacific   samples   is   available.   Slightly
more   than  50   per   cent   of   the   bacteria   have   been  identified.   The   genus
Bacillus  was  segregated  and  the  isolates  identified  by  Dr.  N.  R.  Smith  (40).
This  genus  accounts  for  40  per  cent  of  all  bacterial  isolates,  Bacillus  cereus
and  Bacillus  megatherium  being  the  most  common.  None  of   the  isolated
members  of  the  genus  Bacillus  attacks  cellulose,  but  the  majority  of  them
can  degrade  autoclaved  wool.  The  Actinomycetes  make  up  only  5  per  cent
of  the  total  bacterial  isolates.  A  few  of  these  are  cellulolytic.  The  unidenti-
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fied  bacteria,  chiefly  gram  negative  non-cellulolytic  rods,  make  up  roughly
50  per  cent.   The  cellulose  decomposing  schizomycetes,   bacteria  and  Acti-
nomycetes,  are  relatively  few  in  number  accounting  for  only  3  per  cent  of
the  total  isolates.

For  most  of  the  organisms  in  our  collection,  relatively  few  experimental
data  are  available.  On  the  other  hand,  some  have  been  the  subjects  of  de-

tailed study.  On  the  basis  of  the  knowledge  accumulated,  it  is  possible  to
suggest  various  organisms  for  studies  dealing  with  various  substrata.

(a)   Electrical   insulation:   Members   of   the   Aspergillus   glaucus   group
and   particularly   Aspergillus   repens   (QM   360,   361),   frequently   develop
well  on  insulation  (E.  A.  Weaver).  It  has  been  found  that  these  organisms
can   withstand   high   osmotic   concentrations   in   the   substratum,   and   will
develop  under  conditions  in  which  the  relative  humidity  is  as  low  as  thirty
per  cent.  Some  strains  fail  to  grow  on  agar  unless  the  osmotic  concentration
is  increased  considerably  above  that  found  in  the  usual  media.

(b)  Paints:  A  few  fungi  appear  to  grow  on  and  to  blemish  painted  sur-
faces. Among  the  most  common  are:
1.   Pullularia   pullulans   (QM   279c)
2.   Cladosporium   herbarum   (QM   489)

(c)  Nylon:  To  our  knowledge  the  only  organism  isolated  from  nylon  is
Tritirachium   roseum   (QM   494)   received   from   Wright   Field.   It   is   quite
possible  that  growth  here  was  on  the  plasticizer  or  on  contaminating  organic
matter,   and  not   on  the  nylon  itself.   W.   D.   Gray  (4)   of   the  Jeffersonville
Depot  tested  101  microorganisms  of  various  genera  for  their  ability  to  grow
on  nylon  (Type  2,   duPont).   Six   isolates  were  claimed  to  be  able  to   use
nylon   as   a   nitrogen   source:   Botryodiplodia   sp.   (2)   (QM   603),   Monascus
sp.,   Trichothecium   sp.,   Spegazzinia   tessarthra   (QM   840),   Blennoria   sp.
(QM  590).  None  was  able  to  use  nylon  as  a  carbon  source.

(d)  Wool:  As  has  been  pointed  out  (49),   few  of  the  fungi,   except  the
dermatophytes,   are   capable   of   attacking   non-autoclaved   wool.   Two   such
non-pathogenic   organisms   are   Myrothecium   verrucaria   (QM   460)   and
Actinomyces   sp.   (QM   B1477).   The   dermatophytes   studied   most   com-

pletely in  our  laboratories  have  been  Micro sporum  gypseum  (QM  196),
and   Trichophyton   mentagrophytes   (QM   253).   It   cannot   be   stated   too
emphatically   that   such   organisms   should   be   handled   only   by   personnel
familiar   with   the   pathogenicity   of   these   fungi.   Many   additional   micro-

organisms can  grow  on  autoclaved  wool.  Those  most  active  in  our  tests
include:

Bacillus   megatherium   (QM   B1193)
Bacillus   cereus   (QM   B476)
Aspergillus   flavus   (QM   70a)
Aspergillus  terreus  (QM  82 j)
Alternaria   tenuis   (QM   26a)
I    •    r  i-ut   »>(<„  hlt>>  "i      iii\|  i



Reese,   et   al.:   Quartermaster   Culture   Collection   51

(e)   Cellulose:    Many   microorganisms   can   degrade   cellulose.     Some   of
the  more  active  representatives  of  the  different  groups  are  indicated  below:

1.   Myrothecium   verrucaria   (QM   460),   one   of   the   most   active   of
cellulolytic  microorganisms,  yet  rarely  isolated  from  exposed  cotton  fabrics.

2.  Aspergillus  fumigatus  (QM  45  h)     ~\        These  two  fungi  grow
3.   Aspergillus   terreus   (QM   82  j)   J         actively   at   40°  C.
4.   Memnoniella   echinata   (QM   lc),   an   active   cellulose   destroying

fungus  of   frequent  occurrence;   requires  biotin.
5.   Sporocytophaga   myxococcoides   (QM   B490),   represents   an   active

bacterial   cellulose  destroyer  of   frequent  occurrence  on  buried  samples.   In
experiments   where  filtrates   are   required,   the  mucilaginous  substance  pro-

duced often  makes  filtration  difficult.
6.   Actinomyces   sp.   (QM   B814),   an   active   cellulolytic   organism

representing  the  Actinomycetes.
7.   Trichoderma  viride   (QM  6a),   one   of   the   most   frequent   cellulo-

lytic isolates;  of  moderate  cellulolytic  activity.
8.   Cellvibrio   vulgaris   (QM   B4)  ,   an   active   cellulolytic   bacterial

organism  isolated  in  the  Canal  Zone  with  a  fair  degree  of  frequency.
9.   Gliomas  tix   convoluta   (QM   4c)

(f)   Fabrics:   The   following   organisms   have   been   used   widely   in   speci-
fications set  up  by  government  agencies  for  procurement  testing:

1.   Chaetomium   globosum   (QM   459,   USDA   1042.4)
2.   Myrothecium   verrucaria   (QM   460,   BPI   1334.2)
3.   Aspergillus   niger   (QM   458,   TC   215-4247)
4.   Aspergillus   ustus   (QM   891,   JQMD   272)
5.   Trichoderma   viride   (QM   365,   BPI   T-l)

(g)   Leather:   Many   organisms   especially   Aspergilli   and   Penicillia   have
been  isolated  from  leather  but  the  damage  done  is  of  a  questionable  nature.

1.   Aspergillus   niger   (QM   458)
(h)  Plastics:  Dr.  J.   V.  Harvey  (21 )  has  devised  a  method  for  evaluating

fungus   resistance   of   plastic   coated   fabrics   which   involves   an   estimate   of
the  amount  of  visible  growth,  coupled  with  a  measure  of  stiffness.  An  in-

crease in  stiffness  accompanies  fungal  degradation.  He  recommends  that
the  following  test  organism  be  used:

1.   Aspergillus   versicolor   (QM   4g)
The  reports   on  which  the  list   is   based  are  not   generally   available  but

may   be   obtained   on   loan   from   our   laboratories.   They   are   listed   below
under  "Contractual  Reports."  A  second  group  of  reports  is  also  appended.
These  are  included  because  they  deal  with  the  microorganisms  in  the  col-

lection, and  because  they  are  pertinent  to  the  subject  of  deterioration  of
materiel.

CONTRACTUAL   REPORTS
1.    Barghoorn,  E.  S.    1945.    Studies  of  the  deterioration  of  textiles  under  tropical

conditions  in  the  Canal  Zone.   OSRD  Rept.   4807.
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THE   LIST

A   few   notes   are   necessary   for   understanding   the   following   catalogue

1.  Penicillium:  It   will   be  observed  that  no  cultures  of  Penicillin))!   have
been  selected  at  the  present  listing  for  the  permanent  collection.  Isolates
of  all  the  species  indicated  are  being  maintained  but  sufficient  data  are  not
yet  available  on  which  a  wise  selection  can  be  made.  It  is  expected  that
this  group  will  be  carefully  examined  during  the  next  year.

2.   Arrangement:   The   fungi   are   placed   first,   followed   by   the   bacteria
including   actinomycetes   and   yeasts.   The   order   is   alphabetically   by   genus
and  species.

3.   Frequency:   The  number  of   times  each  species   has  been  isolated  is
placed  in   parenthesis   after   the   species   name.   A   "(0)"   indicates   that   the
organism  was  not  isolated  here,  but  reached  us  from  some  other  source.

4.  Cultures  on  agar:  These  are  listed  by  QM  number  under  the  species.
Bacterial  numbers  are  preceded  by  a  "B,"  as  "QM  B12."

5.   Activity:   C   =   cellulose;   W   =   wool;   +   =   active   in   reducing   tensile
strength   of   cloth;   -   =   inactive.   Cellulose   activities   are   based   on   loss   in
tensile  strength  of  grey  cotton  duck.  The  wool  has  been  autoclaved,  and  is
much  more  susceptible  to  microbial   attack  than  the  natural   product.

6.  Identifications:  The  names  of  those  who  have  identified  the  cultures
are   listed.   Many   of   the   Jeffersonville   and   Philadelphia   cultures   included
in  the  list  were  named  by  individuals  in  the  respective  laboratories.

7.  Substrate  and  locality:  These  are  listed  specifically  in  case  one  wishes
organisms  from  a  particular  substratum  or  locality  for  investigation.   Most
of   the   isolates   are   of   tropical   or   sub-tropical   origin.   Organisms   received
from  other  sources  are  indicated  by  their  previous  number,  or  source.

8.   Culture   identification   numbers:   Many   of   our   cultures   have   been
distributed   previously   as   "PQMD"   numbers.   The   "P"   and   the   "D"   have
now  been  dropped  and  a   culture   formerly   designated   as   "PQMD  4c"   is
now  "QM  4c,"  i.e.,  the  actual  number  is  unchanged.

Numerous  cultures  that  had  been  isolated  at  other  agencies  and  sent  to
us  have  been  accessioned  under  our  own  QM  numbers.  Where  this  is  the
case,   our  QM  number  appears  first,   directly  followed  by  the  original   cul-

ture number.  The  following  categories  are  those  directly  concerned  with
this  change:

(a)   Cultures   isolated   at   Jeffersonville   Quartermaster   Depot   (4,   5,   6)
and  sent  to  us  as  "JQMD"  numbers;  for  instance  Aspergillus  ustus,  JQMD
272,   appears  in  the  present  list   as  "QM  891  (JQMD  272)."
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(b)   Cultures   isolated   by   Dr.   G.   F.   Weber   at   the   University   of   Florida
from   Quartermaster   items   exposed   experimentally   in   Florida,   listed   an
"QM   877   (Fla^-2)."

(c)   Cultures   sent   to   us   by   Dr.   W.   H.   Weston   (14,   15)   at   Harvard
which   had   been   isolated   mostly   by   Dr.   E.   S.   Barghoorn   (1,   2)   and   Dr.
W.  G.   Hutchinson  (8)   under  wartime  OSRD  contracts.   Most  of   them  were
made  in  Panama  or  were  from  Panama  materials.  A  culture  by  Barghoorn
appearing   in   Harvard   Reports   as   UB-66E"   is   here   listed   "QM   663   (Pan
B-66E)"   Cultures   from   Hutchinson   may   be   designated   as   "CZ"   or   "UP."

(d)   BPI   =   cultures   obtained   from   the   Division   of   Cotton   and   other
Fiber  Crops  and  Diseases,   Bureau  of   Plant   Industry,   U.   S.   Department  of
Agriculture,   as   "QM   365   (BPI   T-l)."   Cultures   in   this   series   have   been
widely  distributed  from  the  Bureau  of  Plant  Industry  under  such  designa-

tions as  "T-l"  or  "1334.2."  Recipients  have  generally  added  the  letters
"USDA"   as   "USDA   T-l,"   etc.   Dr.   Marsh   advises   that,   with   the   exception
of   Chaetomium   globosum,   USDA   1042.4,   all   such   cultures   should   be   de-

signated "BPI."
(e)   AMP  =   isolates  made  by  the  Australian  Mycological   Panel   in   1944;

also   previously   (47)   referred   to   as   "Aust."   or   more   commonly   as   "SN,"
which   translates   simply   "Serial   Number."

(f)   MIT   =   isolates   made   by   W.   L.   White   in   1944   at   the   Chemical
Warfare   Service   Development   Laboratory,   Massachusetts   Institute   of
Technology.

(g)   42nd  Chem.  =  isolates  made  in  the  southwest  Pacific   by  the  42nd
Chemical   Laboratory   Co.   of   the   Chemical   Warfare   Service   in   1943   and
sent   to   Chemical   Warfare   Service   Development   Laboratory,   M.I.T.

(h)   NIH   =   National   Institute   of   Health,   Bethesda,   Md.
(i)   NRRL   =   Northern   Regional   Research   Laboratory,   U.   S.   Depart-

ment of  Agriculture,  Peoria,  111.
(j)   BOL   =    British   Ordnance   Laboratory,   Cawnpore,   India.
(k)   ATCC   =   America   Type   Culture   Collection,   Washington,   D.   C.
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Organism                                    Activity  tdniiiU.  d  h

QM  581  (JQMD  365)          C+     W+  G.  W.  Mart
QM  582  (JQMD  1117)        C+     W+  J.V.Harve
QM  583  (JQMD  1168)        C+     W+  L.  G.  Isfort

Acrostalagmus  albus  Preuss  (1)
QM  663  (Pan  B-66E)           C+     W+  K.  B.  Rape:

Acrostalagmus  cinn£.barinus  Corda  (8)
QM320e                               C+     W+  W.L.Whit
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Aspergillus  chevalieri  (Mangin)  Thorn  &  Church  (16)
QM   52b   C-      W-        K.   B.Raper   Khaki   shirt
QM   64c   C-      W-        Reese   &   Downing   Poplin   shiri
QM   112a   C-      W-        W.L.White   Synthetic
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FUNGT   (continued)

montevidensis  Talice  &  Mackir

Aspergillus  ostianus  Wehmer  (1
Aspergillus  panamensis  Raper  I

QM   882   (JQMD   515)   C-
Aspergillus  parasiticus  Speare  (

QM  883  (Fla  /

'         .■  j;    i.  u     .  mi

(,)VI !H;1    I
Aspergillus  phoenicis  (Cord;

QM  329  (NRRL  1956)  C-
Aspergillus    repens     (Corda;

S.W.Pacifi
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FUNGI    (continued)

Aspergillus  versicolor  (Vuillemin)  Tiraboschi

V-       K.  B.  Raper

QM   894  (Fla   D-77)   C-      W-
Aspergillus  versicolor  group  (2)
Aspergillus  violaceo-fuscus  Gasperii

Shoe  leather  Bougainville
Tentage   New   Hebrides
Cellophane   India
Cot   fabric   Florida   USA

QM   44a   C-      W-
Aspergillus  sp.  (3)

om)  cetes  (48)
QM   588   (¥\a   B-44)   C+      W-
QM   589   (Fla   B-75)   C+      W+

Blakeslea  trispora  Thaxter  (12)
Blakeslea  sp.  (11)
Blennoria  sp.  (1)

QM  590  (  J  QMD  991)  C-     W-
Botryella  sp.  (3)
Botryodiplodia  theobromae  Patouillar

QM   78a   C+      W+
QM   145h   C+      W+

QM   898   (JQMD   891)   C+
Botryodiplodia  sp.  (4)
Botryophialophora  sp.  (1)

QM  571  (FanV58B3AIII)  C-
Botryosphaeria  sp.  (1)
Botryosporium  sp.

W+       D.  H.  Lind<

Trinidad
ui

Botrytis  cinerea  Persoon  (
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FUNGI   (coi

QM  5<57  (Pan  54A 3R)         C+     WH

QM  565  (Pan  J044B)

( din,

C+     W+      D.H. :

S  I  '  :
C-

rcinella  sydowi  Lendnsr  (1)
QM   629   (JQMD   672)   C^

QM   (572   (Ha   I-A245)   C-
QMP02(FlaC-7J)   C-
tromyces  musae  Bainier  &  Sa
adosporium  herbarum  Link  (
QM7

V-       E.T.Reese

IM        i

Cladosporiu
QM  122c
QM  7  4(5 h

C

N.      C

Indiana  USj
(      i.i.mI     •
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FUNGI  {continued)

.tia  fallax  Boedijn  (2)
QM  561  (Pan  B-663A)         C+     W+       D

Curvularia  geniculata  (Tracy  &  Earle)  Boedijn  (;
QM  562  (Pan  CI A4A)         C+     W+       D.  H.  Lind<

D   H    I
i  lunata  (Wakker)  Boedijn  (33)

QM   34b   C+      W+        J.1
QM   120L   C-f-      W+
QM  641  (  JQMD  569)  C+     W+
QM  642  (Fla  D-90)  C+     W+      D.  H.  L:

Curvularia  maculans  (Bancroft)  Boedijn  (8)
QM  666  (Pan  B-210F)         C+     W+       D.  H.  Li

i.»M    ;
QM  535  (Pan  58A8B)
QM  643  (JQMD  (527)
QM  674  (Pan  Mff )

f       White  &  Downing
f      E.  T.  Reese
f      G.  W.  Martin
f      D.  H.  Linder

Cylindrocarpon  album  (Saccardo)  Wollenweber  (1)
QM  673  (Pan  51C20I)         C+     W+       C.  D.  Sherbakoff

Cylindrocarpon  candidum  (Link)  Wollenweber  (1)
QM  530  (Pan  8B5DI)  C+     W+       C.  D.  Sherbakoff

Cylindrocarpon  janthotele  Wollenweber  (2)
Cylindrocarpon  olidum  Wollenweber  (0)

QM  538  (Schneidau  850;  ATCC  6679)
C+     W+

Cylindrocarpon  soparium  n.var.  (1)
QM  557  (UP  151)  C+     W+       C.  D.  Sherbakoff       Decaying

urn  (Corda)   Bonorden  (16)
QM  523  (Fla  E-P)  C+     W+       D.   H.   Linder
QM   610   (Fla   B-116)   C+      W+
QM   644   (Fla   D-158)   C+      W+

Cylindrocephalum  sp.  (25)
Cylindrocladium  scoparium  Morgan  (4)

L  n.  sp.  (3)
sp.  (3)

Canvas   cot   Florida   USA
Nylon  hammock  Florida  USA
Rope   Florida   USA

Cytospora?  sp.  (1)
QM  570  (Pan  B-227C)

Cytosporina?  sp.  (2)

QM   513   C-
Daedalea  quercina  Fries  (0)

QM  510  (C.  L.  Fergus  24780-S)
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C+     W+      C.  D.  Sherbakoff       Canvas  c
Fusarium  reticulatum  Montagne  (7)

QM   658   (Fla   B-14)   C+      W+
QM   706   (Fla   D-99)   C+      W4-

.  D.  Sherbakoff

QM  662  (Pan  B-65C) >.  Sherbakoff       Dead  k Canal  Zone

QMC
scirpi  Lambotte  &  Fautrey  (

iUSA'la   C-75)   C+      W+       D.H.Linder   Cotton   cor.
Fusarium  scirpi  Lambotte  &  Fautrey  var.  compactum  Wollenweber  (1)
Fusarium  scirpi  Lambotte  &  Fautrey  var.  filiferum  (Preuss)  Wollenweber  (1)

QM  528  (Pan  B-52A)  C+     W+       C.  D.  Sherbakoff       Cotton  duck         Canal  Zone
scirpi  Lambotte  &  Fautrey  var.  longipes   (Wollenweber  &  Reinking)

Wollem
QM50/ Tent Hawai
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FUNGI  (continued)

QM  753  (I
.     '  i    V         I       II

Florida  USA

C+     W+       D.H.]

Galactinia  sp.  (Botryi
QM  345  (Korf  SS-3)

Gelatinosporium  sp.
QM  684  (Pan  B-212H

Geotrichum  sp.  (2)
QM  532  (Fla  F-113)

i  saubinetii  (Montagne)  Saccardo  (1)
QM  685   (Pan  51A3J1I)   C+   W+  C.   D.   Sher

Gliobotrys  sp.  (1)
' C+    w+

*(JQMD<
Gliocladium  catenulatum  Gilman  &  Al

QM  177  (NRRL  1093)         C+     W+
QM   178   (Brian   222)   C+      W+
QM   372   (Brian   224)   C+      W+

Gliocladium  deliquescens  Olsen-Sopp
QM   169   (BOL   191)   W+

Gliocladium  flmbriatum  Gilman  &  Ab
QM  560  (F3LTIV51B3A)        C+     W+

Gliocladium  glaucum  (15)
QM559   (F\aH-163)   C-      W   +

penicilloides  Corda  (9)
roseum  Bainier  (43)

C+     W+

W.  L.  White

K.  B.  Paper

D.  H.  Linder

D.  H.  Linder

W.  L.  White

:oat      Guadalcanal

New  York  USA

Canal  Zone

Florida  USA

;n;il

j,     |„||         li
England

Englan

Maryland,  USA
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QM4

Activity   Identified   By

C+     W+
C+   W+   W.L.White

QM.   367  h   C+      W+        White   &   Dowi
QM  452   (MIT   16)   C+      W+      W.   L.   White
QM   759   (Fla   F-121)   C+      W+

Gloeosporium  sp.  (3)
Gloiosphaera  globuligera  v.  Hohnel  (2)

Shoe   Bougainville
Cotton  duck         Canal  Zone
Cardboard   Florida   USA
Cotton  webbing  Mass.  USA
Jungle  pack         Florida  USA
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FUNGI  (contin

Myrothecium  roridum  To<
C+     W+       W.L.White
c+    w+
C+     W+       W.  L.  White

!
Myxofusicoccum  sp.?  (1)

QM  575  (Pan  B-210M)
Myxosporium  sp.  (1)
Myxotrichella  sp.  (3)

QM  782  (JQMD  814)
QM  783  (JQMD  906)
QM  784  (JQMD  1183)

Neosphaeropsis  sp.  (1)
QM  616  (Pan  54C2L)

Nigrospora  sphaerica  (Sj

QM  785  (JQMD  428)
QM  786  (JQMD  925)

Nodulisporium  sp.  (1)
Oedocephalum  albidum  !

C+     W+       L.  G.  ]

/-       D.H.Lindei

Canteen  c
Shoe

Oospora  lactis
QM  787  (JQMD  1242)

Oospora  sp.  (3)

Canal  Zone

\Y\v  Cuinca

New  Guinea

Florida  USA
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FUNGI  (continued)

Penicillium  africanum  Doebelt  (1)
Penicillium  atramentosum  Thom  (1)
Penicillium  avellaneum  Thom  &  Turesson  (

me  Thom  (3)
i  biourgeianum  Zaleski
i  brevi-compactum  Dier

Penicillium  brevi-compactum  serie

Penicillium  cinerascens  Biourge  ,.,,
Penicillium  citreo-viride  Biourge  (21)
Penicillium  citrinum  Thom  (17)
Penicillium  citrinum  series  (280)
Penicillium  commune  Thom  (2)
Penicillium  corylophilum  Dierckx  (9)
Penicillium  cyaneum  (Bainier  &  Sartory)
Penicillium  decumbens  Thom  (4)
Penicillium  dierckxii  Biourge  (1)
Penicillium  digitatum  Saccardo  (1)
Penicillium  expansum  Link  (2)
Penicillium  fellutanum  Biourge  (10)
Penicillium  flavi-dorsum  Biourge  (9)
Penicillium  fluitans  Tiegs  (2)
Penicillium  frequentans  series  (15)
Penicillium  funiculosum  series  (53)
Penicillium  fusco-glaucum  Biourge  (2)
Penicillium  griseo-brunneum  Dierckx  (1
Penicillium  gladioli  Machacek  (1)
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FUNGI  (continued)

Penicillium  herquei  Bainier  &  Sartory  (4)
n  implicatum  Biourge  var.  aureo-marginatum  Thorn  (

Penicillium  implicatum  series  (10)
Penicillium  intricatum  series  (1)
Penicillium  italicum  Wehmer  (1)
Penicillium  islandicum  Sopp  (1)
Penicillium  janczewskii  Zaleski  (2)
Penicillium  janthinellum  Biourge  (5)
Penicillium  javanicum  van  Beyma  (1)
Penicillium  jenseni  Zaleski  (1)
Penicillium  lilacinum  Thom  (15)
Penicillium  luteum  Zukal  (6)
Penicillium  luteum  series  (84)
Penicillium  majusculum  Westling  (1)
Penicillium  melinii?  Thom  (1)
Penicillium  multicolor  Grigorieva-Manoilova  &  Poradielova  (5)
Penicillium  musae  Weidmann  (1)
Penicillium  namyslowskii  Z;
Penicillium   nigricans-janczewskii   (1)
Penicillium  niklewskii  Zaleski  (1)

l  Westling  (1)
a  Currie  &  Thom  (2)
ii  Zaleski  (3)

i  Zaleski  (1)
i  mans)   Thom  (20)

1  spinulosum  Thom  (3)
Penicillium  spinulosum  series  (1)
Penicillium  steckii  Zaleski  (5)
Penicillium  suavolens  Biourge  (3)
Penicillium  sulfureum  Sopp  (8)
Penicillium  swiecickii  Zaleski  (1)
Penicillium  tardum  Thom  (8)
Penicillium  tardum  series  (9)
Penicillium  umbonatum  Sopp  (2)
Penicillium  varians  Munk-Wehmer  (1
Penicillium  vermiculatum  Dangeard  (
Penicillium  versicolor  Wehmer  (1)
Penicillium  vinaceum  Gilman  &  Abbo
Penicillium  virido-albus  Sopp  (1)
Penicillium  palitans  Westling  (2)
Penicillium  paxilli  Bainier  (6)
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FUNG  I   (  ont  n     d)

Penicillium  phaeo-janthinellum  Biourge  (;
Penicillium  pinophilum  Hedgecock  (1)

i  piscarium  Westling  (1)
rulum  Bainier  (1)

Penicillium  purpurogenum  Stoll  (9)
Penicillium  purpurogenum  series  (9)
Penicillium  raciborskii  Zaleski  (1)
Penicillium  restrictum  Gilman  &  Abbott  (
Penicillium  roqueforti  Thom  (3)
Penicillium  roseo-cinnabarinum  Biourge  I
Penicillium  roseo-purpureum  Dierckx  (7)
Penicillium  rugulosum  Thom  (7)

Penicillium  sartoryi  Thom  (2)
Penicillium  waksmani  Zaleski  (
Penicillium  westlingi  Zaleski  (4
Penicillium  wortmanni  Klocker

Periconia  circinata  (Mai

QM  558  (Pan  I

C+     W+       from

i  pycnospora  Fresenius
QM  794  (JQMD 1137)        C+     W+       J.H.  M

Periconia  sp.  (1)
lusta  group  (1)

C+     W-
i  bicolor  Ellis  &  Everhart  (1)

QM   664   (Pan   B-llc)   C+      W+
Pestalotia  copernica  (21)
Pestalotia  dichaeta  Spegazzini  (IS)

QM   698   (F\&F-176)   C+      W+
Pestalotia  palmarum  Cooke  (1)
Pestalotia  royenae  Guba  (2)

QM  531  (Pan  H5F1  A)         C+     W+
Pestalotia  virgatula  Klebahn  (46)

QM  478  (Pan  57B5D)  C+     W-
QM  479  (Pan  57B5BII)       C+     W+

QM   2d   C+   W-
QM   119b   C+   W-
QM   1  21  L   C+   W-
QM   795   (JQMD   654)   C+   W-
QM   796   (Fla   C-72)   C+   W+

Phialophora  compactum  (0)
QM   260   (NIH   8605)   C-   W-

Roots  of  dwarf



QM  896  (Romano  3)   C+     W-f
sis  sp.  (6)
>  (Pan  VC2A5B)       C+     W+

Placosphaeria  sp.  (3)
QM  700  (Pan  B-238F)

Platygloea  sp.  (1)
QM  800  (JQMD  1223)

Pleurophomella  s

C+      W+         D.  II     Urn

C+     W+       D.H.Lind, Canal  Zone





Farlowia,   Vol.   4,   1950

FUNGI  (continued)

Schizophyllum  sp.  (1)
QM  812  (JQMD  1181)

Sclerotinia  fructicola  i
QM  282  (Vrg.  38)

Sclerotinia  sclerotioru:
QM  505

Sclerotium  sp.  (3)

V-       L.  G.  Isfort

t  cherry         New  York  USA

c+ H    '  1  ,<l

QM70J   (Pan   52B4J)   C+      W+   D.   H.   Under
Sordaria  fimicola  (Rabenhorst)  Cesati  &  deNotaris  (

QM  707  (Pan  4CA 1 0A)  C+  W+  D.  H.  Linder
Sordaria  humana  (Fuckel)  Winter  (4)

QM   819   (JQMD   144)   C+      W+   J.H.Miller
QM   820   (JQMD   1185)   C+   W+   J.V.Harvey

Sordaria  macrospora  Auerswald  (1)
QM   821   (JQMD   1127)   W+   J.H.Miller

1    I
urt

■■    iihnnlna

Sphaeropsis  sp.  (3
QM46h
QM  47a
QM  104g

Spicaria  sp.  (3)
QM  822  (JQMD  5
QM  523  (JQMD  9
QM  524  (JQMD  1

Guadalcanal
;i      il       rial



Culture   Collection

i  sarcinaeforme  (Ca^

Stemphylium  sp.  (10)

QM  833  (JQMD  1085)         C+     W+       L.  G.  Isfort  Wool
stysanus  sp.  (1)

QM   834   (JQMD   187)   C+      W+   Soil

[ndiana  USA

:ndiana  USA
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Syncephalastrum  sp.  (
QM  837  ( JQMD  349)

Syncephalis  sp.  (1)
QM  838  (JQMD  933)

Florida  USA

I-],. [!<!;!

New  Guinea

dium  piriforme  (Bainier)  Migula
5  (Schneidau  8148;  ATCC  8992)

C-     W-

i c+    w+      c.\
QM   47  g   C+      W+
QM  842   (JQMD  963)   C+      W+

Thielavia  terricola  (Gilman  &  Abbott
QM  214  (Emmons  5100 ;  ATCC  1722)

C+     W+
QM  843  {JQMD  1170)         C+     W+

Thielaviopsis  basicola  (Berkeley  &  Br
QM  547  (Schneidau  8500;  ATCC  9853)

C~     W
ium  sp.  (1)

QM  619  (Pan  B-218EIII)    C+     W+
Tolypomyria  prasina  Preuss  (1)
Torula  sp.  (6)

QM   216   (BOLD  -45)   C-      W-
QM   217   (BOL   D-150)   W+

Torulina  sp.  (46)
QM710(FIslD-S1)   C+      W+

Traversoa  sp.  (1)
sp.  (1)

QM  63d
QM  844  (Fla  C-JJ)

Trichoderma  viride

C+   W+        W.L.White
c+   w+
c+   w+
c+   w+

Canal  Zone

sample      Canal  Zone
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FUNGI   {continued)

Trichophyton  mentagrophytes  (Robii
QM   248   (NIB.   640)   C-      W+
QM   252   (NIH   666)   C-      W+

Trichophyton  rubrum  (Castellani)  Sa
Trichophyton  sulfureum  Sabouraud  I

QM   249   (NIH   651)   C-      W+
Trichophyton  tonsurans  Malmsten  (0

QM   251   (NIH   662)   C-      W+
(3).

QM  846  ( JQMD  8
QM  847  (JQMD  1

Trichothecium  ros

W+

Tryblidopycnis  sp.

(JQMD  m

Identified   By   Substrc

Verticillium  malthousei  Ware
QM   515   C-

Verticillium  i
Verticillium  sp.  (26)

QM  849  (JQMD  310)
QM  851  (Fla  B-59)
QM  852  (Fla  C-7)

Volutella  sp.  (1)
Wardomyces  i

QM.  903  (mm&n-V -135)      C-     W-
Xenosporium  sp.  (2)
Zygodesmus  sp.  (3)

QM  853  (JQMD  865)   C+     W-f
QM  854  (JQMD  1114)         C+     W-f
QM  855  (JQMD)  1174)       C+     W+

Zygorrhynchus  moelleri  Vuilli
QM   856   (Fla   A-29)   C-      W-

Mycelia  sterila  (523)

New  Guinea
New  Guinea
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uboxydans  Kluyver  and  deLeeuw.
QM  B1473  Army  Medical  School  621

ictinomyces  albus  Krainsky  (0)
QM  B1478  Bur.  Nutr.   &   Home  Ec,

QM  B76
QM  B157
QM  B642
QM  B668
QM  B681

QM  B1086
QM  B1359
QM  B1477
QMB1479

Raincoat
Socks

I  I  1  WlllllII

T.  Baker  Chemical  Co.

QM  B1463  (NRRL  B562)
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BACTERIA,   ACTINOMYCETES   AND   YEASTS    {continued)



QM  B1383

QM  B41

I  r       r     ,M     «    I      ^      •*   ]  I

!    .  all   |

Miiiu]     I

(.,     I
QM  B811
QM  B873
QM  B896
QM  S70<?2

Bac^wi-  ™6t«M  Cohn.
QM  B639
:.)M  :"  ■
i.M   '{;   •

QM  £77,?

QM  £545
QM  5922
l»V;   /.  "  '

QM  5722S
QM  B72J0

Bacteria  unidentified
QM  J3J-/
QM  B72J

QM  B318

QM  6747/

'  Kellcrman)    Bergey  et  al.   (0)
QM  B525  N.  R.  Smith  127   C  +

t   //  /        «a       //a     i  (Kellerman  and  McBeth)  Bergey  e
QM  B526  N.  R.  Smith  124

CcUulomonas  fimi  McBeth  and  Scales  (0)
QM  B527  N.  R.  Smith  133  C+

Kellerman  and  McBeth)   Bergey
QM  B528  N.  R.  Smith  134  C+

Cellvibrio  julvus  Stapp  and  Bortels  (2)
QM   B18   C+   W.   C.   Havnes
QM   B102   C+

New  Guinc
!  '   :  rill
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BACTERIA,   ACTINOMYCETES   AND   YEASTS    (continued)

QM  B1457

QM  B1465  J.  T.  Baker  B-44{kTCC  9673)
Lactobacillus  arabinosus  Fred,  Peterson  and  /

QM  B1475  Army  Medical  School  31-0-1
Lactobacillus  casei  (Orla-Jensen)  Holland  (0)

QM  B1474  Army  Medical  School  31-E-l
:nti  Beijerinck  (0)
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