
Vol.  XXII.  March,  1912.  No.

BIOLOGICAL  BULLETIN

"STRAINS"  IN  IIVDATINA  SENTA

D.  U.  WHITNEY.

In  .i  lormer  paper  results  of  experiments  upon  t\\<>  \

the  roiiier  Hydatina  scuta  were  given  in  regard  t<>  tin-  production

ot  OIK-  hundred  generations  of  females  without  the  appearance

..I  males  in  either  race.  These  experiments  have  In  en  extended

further  fur  al>uiit  seventeen  months  and  as  they  are  <-onrlnde.!

it  seems  desirable  to  record  the  results  obtained  partly  a<  a

iilii  niation  of  the  earlier  conclusions  and  partly  because  they

turni  \  idence  which  shows  that  there  exists  diffrreiit  races  '>r

strain-  <  >r  lines  within  this  particular  species  of  Hydatina  scntn.

In  the  furmer  paper  it  was  shown  how  readily  male  --prodiu  -inu

females  could  be  produced  in  newly  made  dilute  unconkrd

hoi  -e  manure  cultures  and  also  how  readily  the  male-pro-

ducing  lemales  could  be  repressed  in  newly  made  concentrated

ked  hoi-e  manure  cultures.

In  the  piv-eiit  paper  the  parallel  history  of  three  r,  (  ces  of

rutiler-  .1,  H,  and  C  is  given.  Races  B  and  C  are  the  same

races  ii|iun  \\hich  the  former  conclusions  were  based  while  i

.1  i-  .in  additional  one.  Races  A  and  B  are  si-ter  rate-,  both

ha\  in-  tle\  eloped  from  one  fertilized  egg  while  race  (  '  is  unrelated

to  races  .1  and  B  except  in  as  far  as  all  three  races  came  from

the  s.inie  general  culture  of  rotifers  which  was  originally  collected

at  (  irantuood.  New  Jersey,  in  1906.

Race-  .1  and  B  were  always  conducted  in  a  parallel  -,  ries  but

race  <  '  \\as  not  put  into  the  parallel  series  until  it  \va-  in  the  301  h

Deration.  During  this  early  period  of  the  three  race-  before

they  \\erc  all  put  into  the  parallel  series  the  food  \\a-  from  mis-

cellaneous  protozoa  cultures  of  various  ages  made  in  dilute  un-

cooked  hor-e  manure  media.  The  summary  ..f  the  early  history
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of  these  three  races  before  they  were  all  conducted  in  the  parallel

series  is  recorded  in  Table  T.  The  percentage  of  male-producing

females  of  races  A  and  B  are  practically  equivalent,  while  that
of  race  C  is  much  lower.

TABLE  1.

Showing  the  number  of  female-  and  male-producers  in  the  three  races  .4,  B,
and  C,  from  their  origin  to  the  time  at  which  parallel  records  were  taken.  Female-
producers  are  designated  9  9  ,  male-producers  c?  9

September  3,  1909,  these  three  races  A,  B,  and  C  were  started

in  a  parallel  series  under  as  identical  external  conditions  as

possible.  At  the  beginning  of  this  parallel  series  the  generations

were  renumbered  and  the  beginning  generation  of  each  of  the

races  ifi  this  series  is  called  No.  I.  Ten  young  females  from  each

TAHLI-:  II.

K:

Detailed  history  of  race  C  throughout  the  first  35  generations,  wliirh  i
summarized  in  Table  I.
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generation  of  each  race  were  isolated  at  the  same  time  and  each

female  placed  in  a  Syracuse  watch  glass  and  allowed  to  mature

and  to  product-  daughter  females.  Then  this  pn>cc  was  re-

peated  tor  .^45  generations.  All  the  females  at  each  isolation

urn-  placed  in  the  same  quantity  of  tap  water  to  which  \\a-
added  the  -ame  amount  of  food  culture  that  was  taken  from  one

food  jar.  The  watch  glasses  in  which  the  rotifers  lived  al\\a\-

\\en-  in  thn-f  -tacks  side  by  side  at  room  temperature.  IVac-

ticallv  all  external  influences  were  as  identical  as  it  was  po  ible
to  make  them.

Tin-  del  tiled  observations  are  given  in  Table  III.  in  parallel

column-  and  the  -ummary  is  given  in  Table  IV.

At  ill'  <nd  of  Table  I.,  races  A  and  B,  which  up  t<>  tin-  time

were  l<  d  on  \arious  protozoa  cultures,  were  practically  identical

in  re-ard  to  the  percentages  of  male-producing  females  in  each

.  but  at  the  beginning  of  Tables  III.  and  IV.  when  the  t  \\  o

races  \\ere  -ubjected  to.  uncooked  concentrated  food  culture

media  a  de<  ided  change  occurred.  Race  .1  retained  and  e\en

ede.  I  its  former  rate  of  production  of  male-producing  female-,

but  in  ra.e  li  the  rate  was  very  perceptibly  lowered.  K

louered  -liuhilv  its  rate  of  male-producing  females.  Thi-

runvd  during  the  first  50  generations.  From  the  57th  to  the

^I5ih  generation  in  races  A  and  6'  and  to  the  end  of  race  />'.  t  lu-

ll  ;o  -iii  -ration,  concentrated  cooked  food  media  \\a-  u-cd  ami

cau-eil  a  decided  lowering  of  the  production  of  male-producing
female-  in  all  race-.  In  race  t'  this  was  reduced  to  zero,  in  i

/>'  to  less  than  I  per  cent.,  and  in  race  -1  to  about  3.5  per  cent.

Tin-  confirm-  the  earlier  results  in  showing  that  it  i-  po--ible

1>\  external  conditions  to  repress  entirely  the  production  of  male-

pr.'du.  in.  females  in  some  races  of  this  rotifer  for  a  long  period

of  time.  In  race  ('  the  male-producing  female-  were  repre  ed

for  Hi-rations  and  then  reappeared  when  the  food  media

\\a-  made  too  dilute  accidentally.

If  the-e  three  races  were  exactly  alike  in  their  power  to  produce

male-producin-  females  and  all  were  subjected  to  the  -ame  ex-

ternal  conditions  they  ought  to  produce  -uch  male-pro<hn  in-

female-  at  the  same  rate.  Howe\  er,  as  the  <ibo\e  ob-er\  ation-

-ho\\  that  the  rates  of  production  of  male-la\  in-  leniale-  vary
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TABLE  III.

Showing  number  of  female-  and  male-producers  in  a  parallel  series  of  345  gen-
erations  in  the  three  races  A  ,  B,  and  C.  Generations  1-56  show  the  detailed  results
when  the  three  races  were  fed  upon  concentrated  uncooked  food  media  and  gen-
erations  57-345  show  the  detailed  results  when  the  same  three  races  were  fed
upon  concentrated  cooked  media.
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<  lurnti.ited  cooked  horse  manure  media  began  to  be  used.
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TABLK  III.  Continued.
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TAHLK  III.  Continued.
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TABLE  III.  Continued.
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TABLE  III.  Continued.
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TAHLK  III.  Concluded.

in  the  three  strains,  A,  B,  and  C,  when  all  external  conditions

are  identical  the  only  conclusion  that  can  he  drawn  is  that  the

three  strains  differ  at  least  in  regard  to  this  single  characteristic.

Perhaps  they  all  may  be  potentially  alike  in  their  capacity  to

produce  male-laying  females  but  some  races  may  be  more  easily

effected  than  other  races  by  the  influence  which  causes  male-

producing  females  to  be  produced.

Whenever  races  A  and  B  were  put  into  newly  made  diluted

uncooked  culture  media  in  battery  jars  great  numbers  of  fertilized

eggs  were  produced  in  U>ih  races.  From  general  observations

they  seemed  to  be  produced  in  equal  numbers,  thus  seeming  to

1  Food  media  was  diluted  accidentally.
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form  evidence  that  these  two  races  were  potentially  alike  in  their

power  to  produce  male-producing  females  but  when  conditions

were  unfavorable  they  differed,  as  shown  in  the  parallel  series,  in

their  re-p.  ,ii-iveiiess  to  the  influences  that  so  acted  upon  the

females  as  to  cau-e  them  to  produce  male-producing  daughter

fem.  ili--.  Ho\ve\er.  when  race  C  was  put  into  newly  made  un-

ked  culture  media  in  battery  jars  very  few  fenili/ed  eggs

were  prodm  ed,  thus  K-eming  to  show  either  that  thi-  race  C  was

potentially  different  from  the  other  two  races  in  it-  rapacity  t

produce  male-producing  females  or  that  it  was  not  as  ea-ily  acted

upon  by  iln-  male-producing  female  influences  as  were  races  .1

and  /v  \oi\\hh-tanding  this  fact  that  race  C  produced  very

le\\  male-  producing  f.  -males  when  put  into  battery  jar-  containing
dilute  iiiiiooki-d  horse  manure  media  it  should  be  stated  that  in

the  e.irK  lii.~tor\  of  race  C'  it  had  as  high  a  percentage  of  male-

producin-  female-  in  the  first  four  generations  as  \\a-  found  in
either  race  .1  or  B.  Table-  II.  The  race  was  isolated  from  a

.  r.il  cnli  ure  jar  in  \\hich  an  abundance  of  males  were  appearing

at  the  time  i  >l  i-o|ation.  Beginning  with  generation  ii\e  verj

le\\  in.  ile-  appeared  thereafter.  This  early  history  sh.\\  -  that

race  Cat  one  time  was  as  potential  in  its  power  to  produce  male-

producipv:  it-males  as  races  A  and  B,  but  whether  it  later  lost

thi-  power  (  -r  never  was  again  subjected  to  as  favorable  intlnem  es

for  the  production  of  male-producing  females  it  i-  impo--ib!e

to  state.  \\  ii.ii>  \<r  may  be  the  true  explanation  of  thi-  di\-r-

gence  in  the  male-pnKlucing  female  rates  of  the  three  races  it

-iiteK  indicate-  a  dillerence  in  the  races  either  in  their  capacity

to  product-  male-producing  females  or  their  responsiveness  to

tin-  inlluenct  -  thai  cause  male-producing  femak--  to  U-  produ.  .-d.

I'niinett  coinliidid  that  he  found  "sex  -train-  '  in  Ilydntiiid

/  \\hich  differed  in  their  power  to  prodnc.-  male-  and  even

i  on.-ludt-il  that  he  found  some  strains  that  produced  no  male-.

It  is  verj  po--ible  that  such  maleless  strain-  \\ire  n-alh  like

rat  c  '  in  the  above  experiments.  From  ob-<-r\  atioiis  and  experi-

ments  publi-hed  in  an  earlier  paper  ('07  .  it  was  -lu>\vn  that  no

pun-  female  -trains  could  be  found.  The  re-ult-  of  the  pie-.nt

experiment-  o>i  roborate  this  earlier  conclusion.  However,  the

evidence  at  that  time  showed  no  strains  of  anv  kind  but  the



216 D.  D.  WHITM.V

:

ss

'S
'3w
8

3

>
""" S
]S4

i

8 5

vu
o3C=-  s

3
o

1C

U)
"" o
_ ~

o 8

l- O
Ifi
E S
3 a/



STRAINS  IX  HYDATIXA  SI.MA.  21  7

pre-ent  evidence  collected  from  observations  extending  over  a

period  of  about  three  years  and  including  300-500  partheno-

etic  ^em-ration-,  -hows  very  clearly  that  strains  exist  which

differ  in  their  percenta^-  of  male-producing  females.

Moreover,  tin-  t\\o  -ister  strains  A  and  B  which  developed

from  the  -amc  fertili/ed  egg  differed  in  their  longevity.  Strain

/!  died  out  from  general  exhaustion  in  the  384th  partheiio-enetic

ration,  whik-  -train  .-1  is  still  alive  in  the  5041)1  partheno-

n<  -ration,  although  in  a  very  weak  and  exhausted  con-

dition.

Shull  lia>  compared  Mime  of  the  New  York  strains  of  Ilydntina
;  \\itli  a  -train  from  Baltimore  and  has  found  a  divided

ilitlereiii  in  the  rate  of  production  of  males  in  the  tw  Miain-.

II'  'It  is  safe  to  say,  therefore,  that  we  have  lure  t\\o

pun-  line-  1  1  1,1  1  1  1;  -m  one  another  in  a  fairly  constant  maim-  i  .
and  the  din.  is  an  internal  one."

SUMMARY.

i.  The  prudiietioii  of  male-producing  females  can  In-  p.irtly

or  \\holK  i-epreNM-d  hy  external  conditions  in  parthenogenetic

iai  es  ot  Ily<!nlinn  *i-nta.

j.  The  jiartlu  lie  strains  are  shown  to  he  distinct  i

cause  mi'ltr  identical  external  conditions  they  differ  in  their

po\\er  t..  produi-i-  male-producing  females.  This  may  indicate

that  the\  differ  in  their  potentiality  of  producing  male-pn>ducin-

female-  or  that  they  differ  in  degree  of  respond  cne  to  the

inllueiice-  \\hich  cause  male-producing  females  to  \n-  ]>roducei|.

The  latter  alternative  seems  more  probable.

j.  The  tuo  -i-ier  parthenogenetic  strains  developing  from  one

fertili/ed  egg  dilh  red  in  their  longevity.  One  li\ed  almut  a  year

longer  and  pro.lnced  over  one  hundred  IIIOR  generations  than

the  other.
1>I 'I ' ".li \l I \Hi>K.VTORY.

WESLEYAN  I'NIVERSITY.
MIDIM.KTOWN. CONN..

January  3.  1912.



21  ^  I).  D.  WHITM  N  .

LITERATI-RE  CITED.

Punnett,  R.  C.
'06  Sex-determination  in  Hydatina,  with  Some  Remarks  on  Parthenogenesis.

Proc.  Roy.  Soc.,  B,  Vol.  78,  pp.  223-231.
Shull,  A.  F.

'n  Studies  in  the  Life  Cycle  of  Hydatina  senta.  Jour.  Exp.  Zool.,  Vol.  10.
Whitney,  D.  D.

'07  Determination  of  Sex  in  Hydatina  senta.  Jour.  Exp.  Zool.,  Vol.  5.
'10  The  Influence  of  External  Conditions  upon  the  Life-cycle  of  Hydatina

senta.  Science,  N.  S.,  Vol.  32,  No.  819,  Sept.  9.



Whitney, David D. 1912. ""STRAINS" IN HYDATINA SENTA." The Biological
bulletin 22, 205–218. https://doi.org/10.2307/1535886.

View This Item Online: https://www.biodiversitylibrary.org/item/17136
DOI: https://doi.org/10.2307/1535886
Permalink: https://www.biodiversitylibrary.org/partpdf/20337

Holding Institution 
MBLWHOI Library

Sponsored by 
MBLWHOI Library

Copyright & Reuse 
Copyright Status: NOT_IN_COPYRIGHT

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 25 August 2023 at 14:05 UTC

https://doi.org/10.2307/1535886
https://www.biodiversitylibrary.org/item/17136
https://doi.org/10.2307/1535886
https://www.biodiversitylibrary.org/partpdf/20337
https://www.biodiversitylibrary.org

