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THE  ARNOLD  ARBORETUM  DURING  THE  FISCAL  YEAR
ENDED  JUNE  30,  1934

The  winter  of  1933-34  was  the  worst  ever  experienced  in  the  Arbore-
tum.  Beginning  as  early  as  December  29th,  1933  the  thermometer
went  as  low  as  17  below  zero.  The  maximum  that  day  was  4  below.
The  latter  part  of  January,  the  thermometer  was  2  below  with  no  snow
on  the  ground  and  heavy  winds.  From  February  7th  to  10th  the  tem-
perature  varied  from  2  below  to  18  below.  Practically  no  snow  fell  until
P'ebruary first.

These  variable  conditions  caused  untold  injuries  to  trees  and  shrubs,
killing  flower  buds  and  some  plants  to  the  grounds.  From  early  spring
to  June,  considerable  time  was  spent  in  pruning  out  dead  wood  and
cutting  plants  to  the  ground.

Four  hundred  and  ninety-nine  plants  were  added  to  the  Arboretum
collections.  Two  hundred  and  ninety-one  plants  were  transferred  from
the  Arboretum  nursery  to  South  Street  Nursery.

During  the  year,  1712  packages  of  seed  were  sent  out,  616  in  United
States  and  1096  to  21  foreign  countries,  2358  plants  and  422  varieties
of  scions  and  cuttings.  There  were  received  from  U.  S.  and  other  coun-
tries  1105  packages  of  seed,  1286  plants  and  35  cuttings  and  scions.  —
L.  V.  S.

Pathological  Laboratory.  —  The  Arboretum's  research  laboratory  in
Plant  Pathology  submits  its  report  for  1933-4,  dealing  in  order  with  its
herbarium,  extension  services  and  investigative  activities.

The  herbarium  is  essentially  restricted  to  reference  collections  used
in  the  study  of  diseases  of  trees  and  shrubs.  These  illustrate  symptoms
and  effects  of  diseases,  causal  organisms,  and  injuries  that  result  from
unfavorable  physical  and  chemical  environmental  factors.  Much  ma-
terial  has  been  added  during  the  year.  Some  specimens  have  come  from
correspondents  asking  for  diagnoses,  some  from  other  herbaria  by  way
of  gifts  or  exchanges,  and  many  have  been  collected  by  members  of  the
staff.  Besides  exceptionally  important  local  contributions,  valuable
accessions  have  come  from  Japan,  Leningrad,  Jamaica,  the  Canal  Zone
and  the  Republic  of  Panama.  Attention  should  again  be  called  to  the
fact  that  adequate  space  for  the  pathological  herbarium  has  never  been
provided,  and  that  such  as  there  is  has  been  completely  outgrown.  In-
deed,  more  than  a  year  ago  it  was  necessary  to.  store  elsewhere  with
crippling  effect  an  entire  section  involving  several  thousand  numbers.
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Use  of  the  extension  services  afforded  by  the  laboratory  continues  to
show  a  steady  expansion.  Inquiries  on  pathological  problems,  usually
accompanied  by  specimens,  are  received  from  private  individuals,  nurs-
erymen,  arborists,  city  and  town  tree  wardens,  foresters,  landscape
architects,  etc.  Such  contacts  occasionally  lead  to  co-operative  under-
takings.  At  the  present  time  experimentation  is  being  carried  out  by
joint  arrangement  with  a  few  estate  owners,  two  nurseries,  a  garden  club
and  a  state  experiment  station.  On  account  of  well-founded  and  wide-
spread  fears  that  the  Dutch  elm  disease  might  spread  northward  from
southern  Connecticut,  where  it  is  now  known  to  occur,  an  exceptionally
large  proportion  of  inquiries  this  year  have  related  to  elm  diseases.
From  the  time  of  the  first  report  of  the  discovery  in  1930  of  the  Dutch
elm  disease  in  America  the  Arboretum  made  preparations  to  assist  in
combating  it.  The  very  earliest  cases  were  examined  in  this  connection
by  the  head  of  the  department  and  attention  was  immediately  given  to
the  study  of  elm  diseases,  and  to  acquainting  the  public  in  New  Eng-
land  with  the  nature  and  the  seriousness  of  the  disease.  Thus  a  free,
voluntary  service  has  been  provided  apart  from  but  in  full  sympathy
with  the  aims  and  efforts  of  the  Federal  Bureau  of  Plant  Industry  whose
laboratory  is  located  at  Morristown,  New  Jersey.  In  the  matter  of
publicity  important  work  is  being  done  by  the  Massachusetts  Forest  and
Park  Association,  an  organization  with  which  the  Arboretum  is  co-
operating  in  meeting  the  new  menace  to  our  elms.

Turning  to  our  research  activities  mention  should  be  made  of  certain
pieces  of  sustained  investigation  that  have  now  found  expression  in
printed  papers.  Dr.  John  Ehrlich's  pioneer  studies  on  the  beech  disease
caused  by  a  Nectria  following  attacks  of  an  introduced  bark  insect  have
been  issued  jointly  by  the  Arnold  Arboretum  and  the  Canadian  Research
Council,  by  the  former  as  Contribution  No.  VII  and  by  the  latter  in  a
special  number  of  the  Canadian  Journal  of  Research.  The  first  part  of

J
Journal

"The  Hosts,  Life  History  and  control  of  the  Cedar-Apple  Rust  Fungus
Gymnosporangium  Juniperi-virginianae  Schw."  This  fungus  long
known  as  a  parasite  alternating  between  certain  orchard  apples  and  red
cedars,  and  recognized  as  the  cause  of  a  destructive  disease  of  the
orchard  apples  and  a  pest  on  the  red  cedars  was  studied  by  Dr.  Crowell
in  relation  to  all  known  species  of  apples  and  a  large  number  of  species
of  Juniperus,  and  to  its  control  by  methods  other  than  eradication  of  red
cedars.  As  a  result  of  an  exhaustive  series  of  inoculations  it  was  dis-
covered  that  all  American  species  of  apples  are  susceptible  and  all  of
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Eurasian  origin,  with  the  exception  of  two  highly  resistant  forms,  are
immune.  Similar  data  were  obtained  for  the  red  cedar  group.  Notably,
tests  of  certain  sulphur  fungicides  point  the  way  to  successful  control
without  having  recourse  to  the  elimination  of  either  host.  Professor
J.  H.  Faull  has  added  another  chapter  to  our  knowledge  of  a  group  of
rusts  that  alternate  between  firs  and  ferns  —  a  study  of  the  biology  in
general  of  these  rusts  and  completed  data  on  the  life  histories  of  several
American  species.

As  indicated  above  comprehensive  studies  are  now  in  progress  on  elm
diseases.  Part  of  the  field  work  on  these  is  being  done  in  connection
with  an  auxiliary  laboratory  opened  up  on  Long  Island  through  the
enterprise  of  Mrs.  Harold  I.  Pratt  and  the  generous  support  of  friends
of  the  Arboretum.  Other  topics  under  investigation  include  various
diseases  of  conifers,  the  physiology  of  the  mycorrhizae  and  pseudo-
mycorrhizae  of  pines,  rust  diseases  of  the  hawthorns  and  certain  other
pomaceous  hosts,  a  physiological  disease  of  apples,  and  a  monographic
study  of  Uredinopsis.  —  J.  H.  F.

Cytogenetic  Labcratory.  —  The  work  in  cytology  during  the  past
year  has  included  studies  on  chromosome  structure  and  the  mechanism  of
meiosis.  The  examination  of  Tradescantia  chromosomes,  after  being
subjected  to  various  temperatures,  and  treated  with  X-Rays,  has  thrown
considerable  light  on  the  internal  structure  of  chromosomes,  their
method  of  pairing  at  meiosis,  and  the  factors  involved  in  cell  division.
The  effect  of  environmental  factors  on  chromosome  pairing  at  meiosis
may  be  an  important  factor  in  genetic  variation  and  evolution.

The  cytological  analysis  of  taxonomic  groups  of  plants  has  been
continued,  especially  in  the  gymnosperms.  With  the  co-operation  of
Dr.  Beal  of  the  University  of  Chicago,  it  has  been  possible  to  obtain
chromosome  counts  in  the  cycads.  This  work,  with  the  analysis  of
conifer  chromosomes  completed  last  year,  permits  a  comparison  of  the
more  important  groups  of  gymnosperms.  Dr.  Whitaker  has  found  an
unusual  and  characteristic  chromosome  number  in  a  number  of  rather
distantly  related  monocotelydons.  A  number  of  leguminous  plants  have
been  examined  during  the  past  summer.

Other  lines  of  cytological  work  in  progress  include  studies  on  the
mechanism  of  development  and  differentiation,  parthenogenesis,  and
self-sterility.

The  breeding  work  was  rather  limited  owing  to  the  effects  of  the
severe  winter.  Some  of  the  hybrids  between  species  of  ornamental
shrubs  should  flower  in  another  year.  —  K.  S.
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The  Herbarium.  —  During  the  past  fiscal  year  16923  specimens  have
been  added  to  the  herbarium  bringing  the  total  number  up  to  391803.

Of  these  accessions  approximately  800  came  from  the  United  States
and  Canada,  825  from  Central  and  South  America  inclusive  of  Mexico,
650  from  Europe  and  western  Asia,  6000  from  China,  600  from  Formosa

Japan
M

Among  the  more  important  collections  received  during  the  year  may
be  mentioned:  783  specimens  from  Paraguay  collected  by  Pedro  jor-
gensen,  790  specimens  from  Honduras,  including  duplicates,  collected

J
J

J
about  2400  specimens  including  duplicates  of  Hainan  plants  from  the
Lingnan  University;  about  1200  specimens  including  duplicates  of
Kwangsi  plants  from  the  University  of  Nanking;  600  specimens  of
Anwhei  plants  from  Wuhan  University;  about  700  specimens  of
Szechuan  plants  from  the  Science  Society  of  China;  about  700  specimens
of  Yunnan  plants  collected  by  J.  F.  Rock  from  the  University  of  Cali-
fornia;  about  1270  specimens  from  Sierra  Leone  collected  by  W.  N.
Thomas;  42  5  specimens  from  South  Africa  collected  by  Ecklon  and
Zeyher;  about  2500  specimens  from  Borneo  collected  by  J.  &  M.  S.
Clemens.

To  the  fruit  collection  169  specimens  were  added  bringing  the  total

number  up  to  7984.
Additions  of  815  numbers  were  made  to  the  wood  collection  bringing

the  number  up  to  3631.
The  collection  of  negatives  of  types  and  critical  specimens  amounts

now  to  2744  negatives;  220  having  been  added  during  the  year.
On  loan  for  study  outside  the  Arboretum  herbarium  312  specimens

were  sent  to  19  institutions  and  individuals  in  this  country,  in  Europe
and Asia.

There  have  been  distributed  20140  specimens  to  33  institutions  in  the
United  States,  Canada,  Europe,  Asia,  Africa  and  Australia.

Botanical  exploration  by  members  of  the  staff  or  by  expeditions  partly
financed  by  the  Arnold  Arboretum  has  been  carried  on  in  America  and
in  Eastern  Asia.  Dr.  H.  M.  Raup  studied  during  the  summer  of  1933
the  flora  at  and  near  the  Harvard  Forest  at  Petersham  and  collected
herbarium  material.  Mrs.  Susan  Delano  McKelvey  travelled  in  the
spring  of  1934  in  New  Mexico,  Arizona,  Nevada,  Utah  and  Colorado,
collecting  about  1000  specimens  with  many  duplicates;  of  these  135
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numbers  represented  Yucca  (dry  material,  material  in  formaldehyde,
moths  and  photographs),  and  25  numbers  Agave.  The  desert  because
of  the  drought  was  almost  devoid  of  bloom,  only  at  the  higher  elevations
were  conditions  more  normal.  Mr.  E.  J.  Palmer  collected  in  June  1934
in  the  southern  states  paying  particular  attention  to  Crataegus  and
studied  Beadle's  and  Ashe's  types  of  this  genus  in  the  National  Herbarium
and  in  the  herbarium  of  the  University  of  North  Carolina.  Mr.  C.  H.
Mueller  started  in  the  beginning  of  May  1934  on  a  collecting  tour  to
northern  Mexico  for  the  Arnold  Arboretum  with  the  support  of  the
University  of  Texas.

In  China  botanical  expeditions  by  three  institutions  had  the  financial
support  of  the  Arnold  Arboretum  during  1933.  An  expedition  under
the  direction  of  Dr.  A.  N.  Steward  from  the  University  of  Nanking
collected  in  the  province  of  Kwangsi.  By  the  Lingnan  University  in
Canton  three  expeditions  under  the  direction  of  Dr.  F.  P.  Metcalf  went
to  the  provinces  of  Kwangsi,  Hunan  and  to  the  island  of  Hainan.  An
expedition  from  the  Fan  Memorial  Institute  of  Biology  at  Peiping  under
the  direction  of  Dr.  H.  H.  Hu  collected  in  western  China.  —  A.  R.

<t
a

The  Library.—  During  the  past  year  there  have  been  added  to  the
Library  571  volumes,  400  pamphlets  and  346  photographs,  making  a
total  of  41,490  bound  volumes,  10,485  pamphlets  and  17,241  photo-
graphs.  Many  of  the  additions  have  been  acquired  by  gift,  among  them

The  Stapelieae"  from  the  author,  Alain  White;  Thomas  Horsfield's
Experimental  Dissertation  on  the  Rhus  vernix,  Rhus  radicans  and

Rhus  glabrum,"  1798,  from  C.  C.  Deam;  Zhukovsky's  "La  Turquie
Agricole,"  and  "Rastenievodstvo  SSSR,"  from  the  Institute  of  Plant
Industry  at  Leningrad;  "Report  of  the  Second  Norwegian  Arctic  Ex-
pedition  in  the  'Fram,'  "  1898-1902,  from  the  Universitetets  Farma-
s0itiske  Institute  Oslo;  and  "Letters  of  Asa  Gray,"  from  Katharine  P.
Loring;  together  with  a  large  number  of  pamphlets  from  Japan,  China,
Sweden,  Germany  and  Russia.  A  photostat  copy  of  "Versuch  einer
Keuen  Lehrart  die  Pflanzen  nach  Zwei  Methoden  zugleich,"  by  F.  K.
Medikus,  1787,  was  presented  by  the  Herbarium.

Fifteen  periodicals,  chiefly  from  Russia,  China  and  Central  Europe,
have  been  added  during  the  year,  while  a  few  periodicals  previously  re-
ceived,  but  taken  in  other  departments  of  the  University  or  in  neighbor-
ing  libraries,  have  been  discontinued  to  avoid  unnecessary  duplication.
Two  sets  of  periodicals,  "Gummi-zeitung,"  volumes  xxii-xlvii,  and
"Gummi-  und  Asbest-zeitung,"  volumes  vii-xxxii,  were  transferred  to
the  Baker  Library  of  Harvard  University  School  of  Business  Admin-
istration.
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Cards  filed  during  the  year  include  836  in  the  card  catalogue  of  books
in  the  Library,  458  in  the  catalogue  of  photographs,  4  ?  918  in  the  "Card-
Index  of  New  Genera,  Species  and  Varieties  Published  by  the  Gray
Herbarium/'  and  3,411  in  the  manuscript  of  "Index  of  Illustrations  and
of  New  Genera,  Species  and  Varieties  of  Ligneous  Plants  Published  since
1915,"  prepared  at  the  Arboretum,  bringing  the  total  number  of  the  latter
to  101,050.  For  supplements  to  the  author  and  subject  "Catalogue  of
the  Library"  1,300  slips  have  been  filed.

There  have  gone  out  as  inter-library  loans  to  universities  and  scientific
institutions  255  volumes,  and  26  volumes  have  been  borrowed.

Volumes  bound  number  325,  and  many  smaller  works  have  been  put
into  pamphlet  binders.

The  "Journal  of  the  Arnold  Arboretum"  and  "Arnold  Arboretum
Bulletin  of  Popular  Information"  were  issued  regularly,  and  numbers  v
and  vi  of  the  "Contributions  from  the  Arnold  Arboretum  of  Harvard
University"  were  published  during  the  year.  Of  the  approximately  400
periodicals  that  come  to  the  Library  from  all  parts  of  the  world  250
were  received  in  exchange  for  these  publications.  Reprints  from  the
"Journal"  were  exchanged  for  reprints  from  other  publications.

The  crowded  condition  of  the  stacks  necessitated  the  addition  of  four
new  steel  sections,  of  six  shelves  each,  and  the  urgent  need  of  the  Library
is  still  more  room.  —  E.  M.  T.

Bibliography  of  the  published  writings  of  the  staff  and  students
July  1,  1933-June  30,  1934

Abbe,  Ernst  Cleveland.
Studies  on  the  "precipitin  reaction"  in  plants,  v.  Application  to  plant

relationships.  By  K.  S.  Chester,  E.  C.  Abbe,  and  P.  A.  Vestal.  (In
Journal  of  the  Arnold  arboretum,  1933,  xiv,  394-407.)

A  quantitative  comparison  of  specific  and  generic  differences  in  the
Betulaceae.  By  Edgar  Anderson  and  E.  C.  Abbe.  (In  Journal  of
the  Arnold  arboretum,  1934,  xv,  43-49.)

Ames, Oakes.
Friedrich  Richard  Rudolf  Schlechter,  1872-1925.  (In  American

orchid  society  bulletin,  1933,  ii,  21.)
A  new  Bletia  from  Mexico.  By  Oakes  Ames  and  Charles  Schwein-

furth.  (In  Harvard  university.  Botanical  museum  leaflets,  1933,
no.  10,  pp.  6-7.)

A  new  genus  of  the  Pleurothallidinae.  (In  Harvard  university,
Botanical  museum  leaflets,  1933,  no.  9,  pp.  1-31.)

New  or  noteworthy  Philippine  orchids,  iv.  By  Oakes  Ames  and
Eduardo  Quisumbing.  (In  Philippine  journal  of  science,  1933,  Hi,
443-473.)

A  new  Sobralia  from  the  republic  of  Honduras.  (In  Hansard  uni-
versity,  Botanical  museum  leaflets,  1933,  no.  10,  pp.  1-5.)
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A  remarkable  record  for  Cypripedium  parviflorum  var.  pubescens.
(  In  American  orchid  society  bulletin,  1933,  ii,  Z7-2H.)

Robert  Allen  Rolfe,  1855-1921.  (In  American  orchid  society  bulletin,
1933, ii, 39.)

A  contribution  to  our  knowledge  of  the  orchids  of  Spanish  Honduras.
Pt.  i.  (In  Harvard  university,  Botanical  museum  leaflets,  1934,  ii,
73-84.)

Ernst  Hugo  Heinrich  Pfitzer,  1846-1906.  (In  American  orchid  so-
ciety  bulletin,  1934,  ii,  57-58.)

A  new  Liparis  from  Guatemala.  By  Oakes  Ames  and  Charles
Schweinturth.  (In  Harvard  university,  Botanical  museum  leaflets,
1934,  ii,  97-99.)

A  new  Pleurothallis  from  1  londuras.  (In  Harvard  university,  Botani-
cal  museum  leaflets,  1934,  ii,  25-29.)

Notes  on  Philippine  orchids.  (In  Harvard  university,  Botanical  mu-
seum  leaflets,  1934,  ii.  31-32.)

Studies  in  Stelis.  i,  ii.  (In  Harvard  university,  Botanical  museum
leaflets,  1934,  ii.  1-24,  85-95.)

Three  polymorphic  alliances  in  Epidendrum.  By  Oakes  Ames,  F.  T.
Hubbard  and  Charles  Schweinfurth.  (In  Harvard  university,
Botanical  museum  leaflets,  1934,  ii,  41-71.)

Anderson,  Edgar.
A  comparative  anatomical  study  of  a  mutant  Aquilegia.  (  In  Ameri-

can  naturalist,  1933,  Ixvii,  380—384.)
A  convenient  color  chart  for  geneticists.  (In  Science,  1933,  lxxviii,

150-151.)
Fothergilla  major.  By  Edgar  Anderson  and  W,  II.  Judd.  (  In  Arnold

arboretum  bulletin  of  popular  information,  1933,  i.  61-64.)
Hydrangea  petiolaris  and  Schizophragma  hydrangeoides.  (  In  Arnold

arboretum  bulletin  of  popular  information,  1933,  i.  53-56.)
Pterocarya  Rehderiana.  (  In  Arnold  arboretum  bulletin  of  popular

information  ,  1933,  i,  57-60.)
Variation  in  (lower  color  in  Ilamamelis  vernalis.  (In  Journal  of  the

Arnold  arboretum,  1933,  xiv,  253-257.)
A  cytological  analysis  of  self-sterility  in  Tradescantia.  By  Edgar

Anderson  and  Karl  Sax.  (In  Botanical  gazette,  1934,  xcv.  609-
621.)

The  genus  Akebia.  (  In  Arnold  arboretum  bulletin  of  popular  in-
formation,  1034,  ii,  17-20.)

Ilamamelis  vernalis  Sort/.,  the  Ozark  witch-hazel.  (In  Arnold  arbore-
tum  bulletin  of  popular  information  ,  1034.  ii,  1-4.)

Hardy  flowering  cherries.  (In  Arnold  arboretum  bulletin  of  popular
information,  1934,  ii,  5-8.)

Hardy  forsythias,  with  a  short  account  of  the  history  of  garden  for-
sythias  and  remarks  regarding  their  possible  future  development,
i  In  Arnold  arboretum  bulletin  of  popular  information,  1934,  ii,
9-14.)

Interlocking  of  bivalent  chromosomes  of  Tradescantia.  By  Karl  Sax
and  Edgar  Anderson.  (In  Genetics,  1034,  xix,  157-166.)

Origin  of  the  angiosperms.  (In  Nature,  1034,  exxxiii,  462.)
Plants  of  current  interest.  By  Edgar  Anderson  and  L.  V.  Schmitt.

(In  Arnold  arboretum  bulletin  of  popular  information,  1934,  ii,
15-16.)

A  quantitative  comparison  of  specific  and  generic  differences  in  the
Betulaceae.  By  Edgar  Anderson  and  E.  C.  Abbe.  (In  Journal  of
the  Arnold  arboretum.  1634.  xv,  43-40.)
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Speciation  in  Uvularia.  By  Edgar  Anderson  and  T.  W.  Whitaker.
(In  Journal  of  the  Arnold  arboretum,  1934,  xv,  28-42.)

Bailey,  Irving  Widmer.
The  cambium  and  its  derivative  tissues,  viii.  Structure,  distribution,

and  diagnostic  significance  of  vestured  pits  in  dicotyledons.  (In
Journal  of  the  Arnold  arboretum,  1933,  xiv,  259-273.)

Glossary  of  terms  used  in  describing  woods.  By  Committee  on  nomen-
clature,  A.  J.  Eames,  I.  W.  Bailey,  and  others.  (In  Tropical  woods,
1933,  xxxvi,  1-12.)

Chester,  Kenneth  Starr.
The  problem  of  acquired  physiological  immunity  in  plants.  (In  Quar-

terly  review  of  biology,  1933,  viii,  129-154,  275-324.)
Studies  on  bacteriophage  in  relation  to  phytopathogenic  bacteria.

1933.  (In  Zentralblatt  fur  bakteriologie,  parasitenkunde  und  infek-
tionskrankheiten,  abt.  2,  1933-34,  Ixxxix,  1-30.)

Studies  on  the  "precipitin  reaction''  in  plants,  v.  Application  to  plant
relationships.  By  K.  S.  Chester,  E.  C.  Abbe,  and  P.  A.  Vestal.
(In  Journal  of  the  Arnold  arboretum,  1933,  xiv,  394-407.)

Ckowell,  Ivan  H.
Fungicidal  control  of  Gymnosporangium  juniperi-virginianae  and  re-

lated  species.  (In  Phytopathology,  1934,  xxiv,  5-6.)
Relative  susceptibility  of  the  species  of  Malus  to  Gymnosporangium

juniperi-virginianae.  (In  Phytopathology,  1934,  xxiv,  6.)
Derm ex,  Haig.

Origin  and  behavior  of  the  nucleolus  in  plants.  (In  Journal  of  the
Arnold  arboretum,  1933,  xiv,  282-323.)

Ehrlich,  John.
The  beech  bark  disease;  a  nectria  disease  of  Fagus  following  Crypto-

coccus  fagi  (Baer.).  (In  Canadian  journal  of  research,  1934,  x,
593-692.  —  In  Contributions  from  the  Arnold  arboretum  of  Harvard
university,  1934,  vii.)

Fa  ill,  Joseph  Horace.
The  biologv  of  milesian  rusts.  (In  Journal  of  the  Arnold  arboretum,

1934,  xv,  50-85.)
Blister  rust  of  Pinus  longi  folia  Roxb.  [Review.]  (In  Journal  of  the

Arnold  arboretum,  1934,  xv,  154-157.)
A  remarkable  spruce  rust,  Peridermium  Parksianum,  n.  sp.  (In  Jour-

nal  of  the  Arnold  arboretum,  1934,  xv,  86-87.)
Weymever's  "The  genus  Diaporthe  Nitschke  and  its  segregates.  "  (In

Journal  of  the  Arnold  arboretum,  1934,  xv,  157-161.)
Foster,  Robert  C.

Chromosome  number  in  Acer  and  Staphylea.  (In  Journal  of  the  Ar-
nold  arboretum,  1933,  xiv,  386—393.)

Hatch,  Alden  Bruce.
Some  hymenomveetes  forming  mycorrhizae  with  Pinus  strobus  L.

By  A.  B.  Hatch  and  C.  T.  Hatch.  (In  Journal  of  the  Arnold  arbore-
tum,  1933,  xiv.  324-334.)

Preliminary  note  on  the  relation  of  mycorrhizae  to  dry-weight  in-
crease  in  Pinus  strobus.  (In  Phytopathology,  1934,  xxiv,  10.)

Judd,  William  Henry.
Fothergilla  major.  By  Edgar  Anderson  and  W.  H.  Judd.  (  In  Arnold

arboretum  bulletin  of  popular  information,  1933,  i,  61-64.)
Severe  weather  at  the  Arnold  arboretum.  (In  Gardeners'  chronicle,

1934,  xcv,  21,  37,  106,  140.)
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Palmer,  Ernest  Jesse.
American  fern  society.  (In  American  fern  journal,  1934,  xxiii,  126—

128.)
The  beach  plum  in  Michigan.  (In  Journal  of  the  Arnold  arboretum,

1934, xv, 88.)
Notes  on  some  plants  of  Oklahoma.  (In  Journal  of  the  Arnold  arbore-

tum,  1934,  xv,  127-134.)
Ouercus  ellipsoidalis  in  Missouri.  (In  Journal  of  the  Arnold  arbore-

tum,  1934,  xv,  89.)
Raup,  Hugh  Miller.

Notes  on  the  distribution  of  white  spruce  and  Banksian  pine  in  north-
western  Canada.  (In  Journal  of  the  Arnold  arboretum,  1933,  xiv.
335-344.)

A  new  species  of  Euphrasia  from  northwestern  Canada.  (In  Jiho-
dora,  1934,  xxxvi,  87-88.)

Phvtngeographic  studies  in  the  Peace  and  Upper  Liard  River  regions,
Canada,  with  a  catalogue  of  the  vascular  plants.  (In  Contributions
from  the  Arnold  arboretum  of  Harvard  university,  1934,  vi.)

Rehder,  Alfred.
New  species,  varieties  and  combinations  from  the  herbarium  and  the

collections  of  the  Arnold  arboretum.  (In  Journal  of  the  Arnold
arboretum,  V)tt,  xiv,  199-222,  345-350.)

Notes  on  the  ligneous  plants  described  by  Leveille  from  eastern  Asia.
(In  Journal  of  the  Arnold  arboretum,  1933-34,  xiv,  223-252;  xv,
1-27,  91-117.)

Apios  americana.  (In  Rhodora,  1934,  xxxvi,  88-89.)
Sax,  Hallv  J  olivette.

Chromosome  number  and  morphology  in  the  conifers.  By  Karl  Sax
and  Hallv  J.  Sax.  (In  Journal  of  the  Arnold  arboretum,  1933,  xiv,
356-375.)

Sax,  Karl.
The  cytological  mechanism  for  crossing  over.  (In  Proceedings  of  the

6th  International  congress  of  genetics,  1932,  i,  256-273.)
Chromosome  behavior  in  Calycanthus.  (In  Journal  of  the  Arnold

arboretum,  1933,  xiv,  279-281.)
Chromosome  number  and  morphology  in  the  conifers.  By  Karl  Sax

and  Hallv  J.  Sax.  (In  Journal  of  the  Arnold  arboretum,  1933,  xiv,
356-375.)

Development  of  the  male  gametophyte  in  Tradescantia.  By  Karl  Sax
and  H.  W.  Edmonds.  (  In  Botanical  gazette,  1933,  xcv,  156-163.)

The  origin  of  the  Pomoideae.  (In  Proceedings  of  the  American  so-
ciety  for  horticultural  science,  1933,  xxx,  147—150.)

Species  hybrids  in  Platanus  and  Campsis.  (In  Journal  of  the  Arnold
arboretum,  1933,  xiv,  274-278.)

A  cytological  analysis  of  self-sterility  in  Tradescantia.  By  Edsrar
Anderson  and  Karl  Sax.  (In  Botanical  gazette,  1934,  xcv,  609-
621.)

Interlocking  as  a  "demonstration"  of  the  occurrence  of  crossing  over.
(In  American  naturalist,  1934,  lxviii,  95-96.)

Interlocking  of  bivalent  chromosomes  of  Tradescantia.  By  Karl  Sax
and  Edgar  Anderson.  (In  Genetics,  1934,  xix,  157-166.)

Schmitt,  Louis  Victor.
Plants  of  current  interest.  By  Edgar  Anderson  and  L.  V.  Schmitt.

(In  Arnold  arboretum  bulletin  of  popular  information,  1934,  ii,
15-16.)
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Tucker,  Ethelyn  Maria.
Catalogue  of  the  Library  of  the  Arnold  arboretum  of  Harvard  uni-

versity.  Vol.  iii.  Serial  publications—  Authors  and  titles;  supple-
ment,  1917-1933.  Cambridge.  1933.  4°.  346  pages.

Vestal,  Paul  A.
Studies  on  the  "precipitin  reaction"  in  plants,  v.  Application  to  plant

relationships.  By  K.  S.  Chester,  E.  C.  Abbe,  and  P.  A.  Vestal.  (In
Journal  of  the  Arnold  arboretum,  1933,  xiv,  394-407.)

Whelden,  Charles  Marsh.
Studies  in  the  genus  Fraxinus.  i.  A  preliminary  key  to  winter  twigs

for  the  sections  Melioides  and  Bumelioides.  (In  Journal  of  the
Arnold  arboretum,  1934,  xv,  118-126.)

Whitaker,  Thomas  Wallace.
Chromosome  number  and  relationship  in  the  Magnoliales.  (In  Jour-

nal  of  the  -Arnold  arboretum,  1933,  xiv,  376-385.)
Chromosome  constitution  in  certain  monocotyledons.  (In  Journal  of

the  Arnold  arboretum,  1934,  xv,  135-143.)
Genetic  and  cytological  research  in  the  Amarylleae.  (In  Year  book  of

the  American  Amaryllis  society,  1934,  i,  68-69.)
The  occurrence  of  tumors  on  certain  Nicotiana  hybrids.  (In  Journal

of  the  Arnold  arboretum,  1934,  xv,  144-153.)
Speciation  in  Uvularia.  By  Edgar  Anderson  and  T.  W.  Whitaker.

(In  Journal  of  the  Arnold  arboretum,  1934,  xv,  28-42.)

The  above  articles  cover  a  total  of  about  1215  pages.  —  E.  M.  T.
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Staff  of  the  Arnold  Arboretum,  1934-35

Oakes  Ames,  A.M.,  Arnold  Professor  of  Botany,  Supervisor.

John  George  Jack,  Assistant  Professor  of  Dendrology.

Alfred  Rehder,  A.M.,  Associate  Professor  of  Dendrology  ai
of  the  Herbarium.

Joseph  H.  Faull,  Ph.D.,  Professor  of  Forest  Pathology.

Irving  Widmer  Bailey,  S.D.,  Professor  of  Plant  Anatomy.

Karl  Sax,  Ph.D.,  Associate  Professor  of  Cytology.

Edgar  Anderson,  S.D.,  Arborist.

Ivan  Murray  Johnston,  Ph.D.,  Research  Associate.

Clarence  E.  Kobuski,  Ph.D.,  Assistant  Curator,  Herbarium

Hugh  M.  Raup,  Ph.D.,  Research  Associate.

Ethelyn  Maria  Tucker,  Librarian.

Ernest  J.  Palmer,  Collector  and  Research  Assistant.

Susan  Delano  McKelvey,  Research  Assistant.

Caroline  K.  Allen,  Ph.D.,  Assistant  in  the  Herbarium.

Ethel  Antoinette  Anderson,  Business  Secretary.

Louis  Victor  Schmitt,  Superintendent.

William  Henry  Judd,  Propagator.
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