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Table  I

Results  Obtained  from  the  Tests  of  Healthy  Chestnut  Bark  Below  Blight  Lesions

Series   i   Series   2
Collected  at   Martic   Forge,   Pa.,   in   Collected  at   Martic   Forge  in   after-

afternoon   of   12/22/13.   noon   of   1/5/14.
Rainfall  night  of  12/21/13,  0.13  inch.  Rainfall  1/3-4/14  and  snow  (melted).
Date   of   cultures,   12/23/13.   1/4-5/14,   2.1  1   inches.

Date  of  cultures,  1/6/14.

Series   j   Series   4
Collected  at  Martic  Forge  in  after-  Collected  at  West  Chester,  Pa.,   in

noon   of   1/26/14.   afternoon   of   1/26/14.
Rainfall,   1/24/14,   1.21   inches.   Rainfall,   1/24/14,   1.35   inches.
Date   of   cultures,   1/27/14.   Date   of   cultures,   1/27/14.

Series   5   Series   6
Collected   at   West   Chester,   in   Collected   at   West   Chester,   in

afternoon   of   5/26/14.   afternoon   of   6/5/14.
Rainfall,   5/12/14,   0.56   inches.   Rainfall,   6/4/14,   0.30   inches.
Date   of   cultures,   5/27/14.   Date   of   cultures,   6/6/14.
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Table  II

Summary  of  Results  Obtained  from  the  Tests  of  Healthy  Chestnut  Bark  below  Lesions

and   January.   Snow   was   on   the   ground   during   one   collection,   and
not   a   single   spore   horn   was   found   during   these   two   months.   That
many   pycnospores   washed   down   by   the   winter   rains   (4,   5)   remain
clinging   to   healthy   bark   below   lesions   is   definitely   shown   by   the   first
four   series   in   Table   I,   and  the   averages   in   Table   II.

It   is   to   be   expected,   of   course,   that   much  higher   results   would   be
obtained   during   the   summer,   when   pycnospores   are   formed   in   much
larger   numbers   and   spore-horns   are   plentiful.   The   single   series
tested  in  June,  collected  on  the  day  following  a  rain  of  0.30  of  an  inch
yielded   from   17,593   to   172,222   viable   spores   per   square   centimeter.
The   average   for   the   June   series   was   75,000   per   square   centimeter
(483,900   per   square   inch),   while   the   average   for   the   four   series   in
December   and   January   was   6,378   per   square   centimeter   (41,151   per
square  inch).

The  distances  below  lesions  at   which  the  pieces  of   bark  were  taken
varied  from  o   to   70   cm.,   several   pieces   being  cut   at   the  very   edge  of
the   lesion.   It   is   impossible   to   make   any   definite   comparison   between
the  number  of  viable  spores  obtained  at  the  edge  of  a  lesion  and  from
points  further  down,  for  no  two  pieces  of  bark  were  cut  below  the  same
lesion   at   the   same  time,   and   no   two  lesions   can   readily   be   compared.
From   the   data   on   hand,   however,   it   would   appear   that   the   distance
below   the   lesion   has   very   little   influence   on   the   number   of   viable
pycnospores   present.   Since   pycnospores   were   very   plentiful   at   the
maximum   distance   tested,   it   seems   certain   that   positive   results   could
have   been   obtained   at   much   greater   distances.

The   majority   of   tests   showed   that   spores   of   fungi   other   than
Endothia   parasitica   were   also   present   on   the   bark   (Table   I).   It   is
interesting   to   note,   however,   that   in   the   majority   of   the   cultures   a
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larger   number   of   colonies   of   Endothia   parasitica   appeared   than   of   all
other   fungi   combined,   and   that   all   of   the   plates   from   four   pieces   of
bark   developed   only   pure   cultures   of   the   chestnut   blight   fungus.

Relation   to   Rainfall

With  the  exception  of  Series  5,  all   of  the  collections  were  made  not
more   than   two   days   after   a   rain.   Series   5   was   collected   at   West
Chester   on   May   26.   The   last   preceding   rain,   0.56   in.,   fell   on   May   12.
During   this   interval   of   14   days   the   weather   was   generally   fair   and
warm,   offering   very   good   opportunities   for   the   desiccation   of   the
spores.   Of   the   nine   pieces   of   bark   tested   in   this   series,   five   yielded
viable   pycnospores,   ranging   in   number   from   33   to   1181   per   square
centimeter   (Table   I).   Assuming   that   the   average   number   of   p3/cno-
spores   on   the   day   following   the   rain   was   about   75,000   per   square
centimeter,   as   was   the   case   in   Series   6   (Table   II),   the   number   which
remained  viable   at   the  end  of   14   days   of   desiccation  was  only   a   frac-

tion  of   one   percent   of   those   present   at   the   start.   The   significant
fact,   however,   is   that   some   pycnospores   could   withstand   two   weeks   of
desiccation  in  five  out  of  nine  pieces  of  bark  tested.

After  some  rains  the  bark  remains  wet  or   moist   in  sheltered  places
for   several   days.   Some   of   the   bark   tested   was   still   wet   at   the   time
of   collection.   This   was   true   for   all   of   Series   2   and   part   of   Series   i.
On  such  areas  of   bark   practically   all   of   the  pycnospores  present   would
no   doubt   remain   viable   until   the   bark   begins   to   dry.   When   the   bark
once   begins   to   dry   the   number   of   viable   pycnospores   is   probably
greatly   reduced   by   the   mere   act   of   drying,   after   which   the   further
reduction   will   be   more   gradual.   This   statement   is   based   upon   the
results   obtained   under   certain   artificial   conditions   (8)   where   the   mere
act   of   drying   was   found   to   reduce   very   greatly   the   number   of   viable
pycnospores;   once   dry,   the   decrease   was   quite   gradual.

It   is   brought   out   in   the  last   mentioned  work  (8)   that   the  decrease
in   the   percentage   of   viable   pycnospores   is   not   as   great   when   only   a
part  of  the  mucilaginous  coating  is  washed  off,  as  when  all  the  mucilage
has   been   removed.   Under   natural   conditions   in   the   field   it   is   very
probable   that   only   a   small   part   of   the   mucilage   is   washed   away   by
rains,   for   it   ma}^   frequently   happen   that   fragments   of   spore-horns
may   remain   intact   with   nearly   all   of   the   mucilage   still   surrounding
the   spores.   This   condition   leads   us   to   believe   that   the   number   of
pycnospores   to   resist   desiccation   is   greater   on   the   bark   below   lesions
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than   under   the   artificial   conditions   referred   to,   where   practically   no
mucilage  was  left  on  the  spores.

In   this   connection   it   might   be   stated   that   disease   organisms   have
been   found   to   resist   desiccation   on   the   seed   of   the   host   plant   longer
than   on   other   material.   Such   is   the   case   with   the   bacteria   causing
the   black   rot   of   cabbage   (2).   Spores   of   Glomerella   gossypii,   the
cause   of   cotton   anthracnose,   retain   their   vitality   much   longer   when
dried   on   cotton   seeds   than   on   cover   slips   (i).   Although   little   evidence
is  at  hand  to  confirm  the  statement,   it   is   not  impossible  that  spores  of
Endothia   parasitica   will   resist   desiccation   on   chestnut   bark   much
longer   than  on  some  other   materials.

Practical   Bearing   of   the   Results   on   the   Dissemination   by
Birds   and   Insects

The   conclusion   has   been   reached   that   birds,   and   especially   migra-
tory  birds   (6,   7),   are   capable   of   carrying   large   numbers   of   viable

pycnospores   of   the   blight   fungus   for   considerable   distances;   and   that
insects   (9,   10)   may   be   important   agents   in   the   local   dissemination   of
the   blight.   Birds   were   shown   to   be   carrying   pycnospores   only;   the
same   was   true   of   nearly   all   of   the   insects   from   which   positive   results
were   obtained,   although   a   very   small   number   of   ascospores   were
found  on  several  beetles.

The   question   of   the   source   of   these   pycnospores   has   already   been
touched   upon   in   the   introduction.   The   results   herein   reported   bring
out  the  following  reasons  in  support  of  the  belief  that  these  pycnospores
were   obtained   in   the   main,   if   not   wholly,   as   a   result   of   the   brushing
of   birds   and   insects   over   diseased   and   normal   chestnut   bark:

1.   Viable   pycnospores   are   present   in   varying   numbers   on   healthy
bark   below   lesions   after   both   summer   and   winter   rains.

2.   Large   numbers   of   pycnospores   can   be   obtained   immediately
after   a   rain,   but   they   may   be   present   in   smaller   numbers   for   at   least
two  weeks.

3.   The   largest   numbers   of   spores   were   invariably   obtained   from
birds  and  insects  frOm  about  two  to  four  days  after  a  rain,  correspond-

ing rather  closely  with  the. time  at  which  the  largest  numbers  of  viable
pycnospores   are   present   on   normal   bark   below   lesions.
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Summary

Viable   pycnospores   of   the   chestnut   blight   fungus   were   found   to
be  present  on  normal  bark  below  lesions  in  numbers  varying  from  o  to
1J2,222   per   square   centimeter   of   bark   surface   (1,111,176   per   square
inch).

Of   the   36   pieces   of   bark   tested,   only   five   failed   to   yield   positive
results,   and  four  of  these  five  were  collected  14  days  after  a  rain.

Viable   pycnospores   were   obtained   in   all   but   one   of   24   tests   made
during   December   and   January,   when   no   spore-horns   were   present   in
the  field.

An   abundance   of   viable   pycnospores   was   obtained   at   as   great   a
distance  below  a  lesion  as  70  cm.,   and  it   appears  very  likely  that   they
could   be   obtained   at   much   greater   distances   below   cankers.

Most  of  the  tests  were  made  one  or  two  days  after  a  rain;  in  one
series,   however,   tested   14   days   after   a   rain   of   0.56   inch,   positive
results   were  obtained  from  five  of   the  nine  pieces  of   bark  from  which
cultures  were  made.
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A   TAXONOMIC   STUDY   OF   SETARIA   ITALICA   AND   ITS
IMMEDIATE   ALLIES

F.   Tracy  Hubbard

This  paper  deals  with  those  species  of  Setaria  grouped  by  Ascherson
and   Graebner,   Syn.   Mitteleur.   Fl.   2^:   74   (1899)   under   their   super-
species   Panicum   viride   (that   is   S.   verticillata,   S.   viridis   including   S.
amhigua   and   S.   italica)   and   joined   by   Kuntze,   Rev.   Gen.   2:   767,   768
(1891)   to   form   his   Chamaeraphis   italica.   The   study   was   undertaken
with   a   view  to   determine   what   S.   italica   var.   germaniccc   really   was,   as
material  of  various  forms  was  passing  under  that  name  and  it   gradually
involved   a   careful   examination   of   the   whole   group,  —  especially   of   S.
viridis   and   S.   italica   since   the   old   line   of   separation   of   these   species
did   not   hold   good.   S.   verticillata   separated   itself   readily   when   con-

fined to  those  specimens  with  retrorsely  barbed  setae.
Some   recent   authors   have   reduced   5.   italica   to   a   variety   or   sub-

species of  S.  viridis, — for  example  Ascherson  and  Graebner,  Syn.
Mitteleur.   Fl.   2^:   77   (1899),   as   Panicum   viride   B.   P.   italicum   and
Briquet,   Prodr.   Fl.   Corse   i:   68   (1910),   as   Setaria   viridis   subsp.   italica.
This   is   readily   understandable   when   we   consider   that   length   of   panicle
and  size  of   spikelet,   the  key  characters  commonly  employed  to  separate
the   two   species,   entirely   fail   to   do   so   as   these   characters   frequently
overlap  very  strongly,   though  they  hold  good  in  the  average  specimens.
Generally,   the   panicle   of   5.   viridis   is   said   to   range   up   to   8.5   cm.   in
length   while   the   length   of   spikelet   is   given   as   about   2   mm.   Careful
study   of   the   material   at   hand   with   measurements   of   every   specimen
examined,   shows  a   range  of   panicle   dimensions   from  i   to   15   cm.   long
by   4   to   14   mm.   in   diameter.   The   spikelets   range   from   1.8   to   2.7,
commonly   2.2   to   2.5   mm.   long.   S.   italica,   on   the   other   hand,   is   said
to   have   a   panicle   from  10   to   20   cm.   long  and  spikelets   about   3   mm.
long.   My   measurements   show   that   in   the   denser,   more   spike-like
forms,  —  grouped   by   Alefeld,   Landw.   Fl.   315   (1866),   in   his   Sect.
Moharium   and   best   represented   by   subvar.   germanica   of   this   paper,  —
the   panicle   may   be   as   short   as   i   cm.   and   not   more   than   7   mm.   in
diameter   while   the   spikelets   of   the   whole   species   vary   in   length   from
2  to  3.2,  more  commonly  2.6  to  3  mm.
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In   testing   the   stability   of   the   various   characters   I   found   that
ordinarily   the   second   glume   of   5.   viridis   equaled   the   sterile   lemma   in
length  whereas  in  5.   italica  it   was  for  the  most  part  noticeably  shorter.
Furthermore  the  spikelets   in   6*.   viridis,   as   soon  as   they  become  at   all
mature,   shell   out   the   whole   spikelet  —  quite   readily  —  leaving   a   cup-

like  receptacle;   whereas  those  of   S.   italica   shell   out   the  fruit^   only
leaving   the   first   and   second   glume   and   sterile   lemma   behind.   This
appears  to  me  to  be  a  good  specific  character  and  the  use  of  it  as  a  key
character   in   separating   the   specimens   gave   homogeneous   groups.

The  name  germanica  was  first   used  by  C.   Bauhin,   Theatr.   Bot.   518,
fig.   (1658)   as   Panicum   Germanicum   sive   panicula   minor  e.   Exactly
what   form   of   S.   italica   Bauhin   had   is   impossible   to   state   though   he
undoubtedly  had  one  of  the  larger  lobulate  forms  as  he  states  that  the
panicle   is   nine   inches   rarely   a   foot   long.   It   may   be   yellow,   purple
or   black,   but   he   fails   to   say   anything   about   the   length   of   the   setae.
The   plate   is   rather   indefinite,   but   represents   panicles   with   short   setae.
While   the   name   originated   with   Bauhin   the   first   use   of   it   after   1753
is   Panicum   germaniciim   Miller,   Gard.   Diet.,   ed.   8,   no.   i   (1768).
Miller   describes   the   species   as   follows   ''Spica   simplici   cernua,   setis
brevioribus,   pedunculo   hirsuto,"   basing   his   name   on   C.   Bauhin,
Pinax   27   (1671).   In   the   discussion   of   his   species   of   Panicum   he
makes   the   following   statements   regarding   P.   germanicum,   "The   stalks
are   terminated   by   compact   spikes,   which   are   about   the   thickness   of   a
man's   finger   at   their   base,   growing   taper   toward   their   points,   and   are
eight   or   nine   inches   long,^   .   .   .   ."   The   phrase   ''setis   brevioribus"
has   undoubtedly   led   to   the   recent   interpretation   of   S.   italica   var.
germanica  as  a  form  with  setae  shorter  than  the  spikelets,  but  does  this
phrase  compare  the  length  of   the  setae  with  the  spikelets;   why  may  it
not   be   a   term   comparative   with   the   following   species,   Panicum
italicum,   which   according   to   Bauhin's   plate   in   Theatr.   Bot.   519   is   a
plant   with   long   setae?   I   believe   that   this   interpretation   is   correct   as
I   have  a   photograph  and  spikelets   of   the  Miller   material   in   the  British
Museum   which   were   kindly   sent   me   by   Mr.   A.   B.   Rendle.   This
material   was   collected   in   Chelsea   Garden   in   1760   and   is   labeled
"Panicum   Germanicum   sive   panicula   minore"   and   consists   of   a
panicle  and  two  leaves.    As  a  centimeter  scale  has  been  placed  on  the

 ̂ The  term  fruit  is  consistently  used  in  this  paper  to  mean  the  seed  inclosed  in
the  fertile  lemma  and  palea.

-  These  measurements  are  too  long  for  subvar.  germanica  and  also  do  not  agree
with  Miller's  specimen.
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