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1b a p reviou s report concerning th e chromosoma number in  01sd&oiug 

(5 ) and a la te r  om  (4 ) showing th e r e la tio n  o f t h is  fa c to r  to  tha hy

b r id isa tio n  o f  variou s sp ec io s  and v a r ie t ie s , one o f  th e im portant 

object®  in  vicm has mm tha o r ig in  o f  th e p resen t-d ay  coam erclal v a r i

e t ie s *  That c er ta in  ©f th e a n c le s  o f th is  gem® were concerned in  th e  

formation, o f  th em  type® has long been recogn ised  ( 6 ) ,  am i, as ^ clean  

(51 ) p o in ted  ou t some t in e  ago, cer ta in  character* in  the commercial 

ty p es mmt have cose from th e South A frican  sp ecie® . In term® o f chro

mosome number, t h is  means th a t certa in  character® o f th e  cosia ercia l 

tetrap lo ld ®  have been derived from th e South A frican  d ip lo id  sp ec ies*  

Whether t h is  tra n sfe r  was by mean® o f  am phidtploids, which m ight hava 

been f€ « e d  spontaneously a fte r  hy-^ rid lsatlon and then crossed  again  

w ith  oth er te tr a p lo id a , or whether tr lp lo ld s  were in v o lv ed , i s  a  ques

tio n *  In  th e f i r s t  stu dy (5 ) I t  was apparent th a t tr lp lo ld s  did  occur 

among th e commercial typ es and la te r  (4 ) th a t th e probable o r ig in  o f  

th e se  was fran  e ith e r  a d lp lo id -te tr a p lo ld  or r ec ip ro c a l c r o ss , s in c e  

over f i f t y  per cen t o f  such attem pts wore su ccessfu l*  Perhaps th e most 

Im portant ob servation  in  th e recen t study ( 4 ) ,  however, was th a t such  

t r lp lo ld s  m re  p a r t ia lly  f e r t i l e  when used a® the seed  parent In  fu rth er  

crosace w ith e ith e r  o f  th e o r ig in a l parents or w ith  other d ip lo id  mod 

te tr a p lo id  forms*

Although the thought s t i l l  p ersist®  among many th a t t r lp lo ld s  are 

s t e r i l e ,  an exam ination o f the lite r a tu r e  r ev e a ls  th a t such i s  not th e  

case* Progeny have been produced from cro sses in v o lv in g  t r lp lo ld s , 

m ostly  as th e seed p a ren ts, w ith d ip lo id s  In app le (11 ) (54) (1 5 ) , 

P etunia (1 6 ) , Pr& garis (4 8 ) , Oenothera (1 2 ) , Populate (1 0 ) (2 2 ) ,
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m i m  ( s )  ( i s )  (« 5 ) , 2§§  (8 °)»  B a& M aa. ( « ) , ,  £ 2 M m  ( m ,  s a i s s s  (e )

(5 9 ) . M M m  (4 0 ) , Qreoi® (8 5 ) , to w te  (2?)#. m d  potato  (8 6 ) . I t  has 

®1bq im m  .reported th a t progeny la v s  im m  produced  from <$m m m  b@ t»ai 

trip lets!®  end tetrap le l& e M  M s  <*6 >* B 3 s »  (M ) (IB )# and othese*

I t  i w l i  appear then th a t G la d io li  t e  n ot unusual ia  th is  resp ect*  

Preliadbasry In v e s tig a tio n s  (2 6 ) shewed th a t m%  on ly  did th a w  

g la d io lu s  t r lp lo ld s , ifeen used as th e  seed  parents#. behave in  a  fa sh ion  

s im ila r  to  th ose  a lread y reported in  th e  lite r a tu r e  (5# I S , 1 9 , SO, 84#

59# 4 5 ) , but th a t some oth er typ e o f  ehraaosose belravieur m@ ta id a g  

place* T h is rep ort present* th e  ecwsarreaee « d  fre^uenosr o f  th e se  eb~ 

w r^ atld n s*

im m i& m  ai-’D

f t t h  th e  txaep tton  o f  th e  previouelsr reported  tr ip lo id  Yari®%*

Cbara ( 1 ) ,  th e  tr lp lo ld s  used la  t h is  stu dy « »  produced through r e c ip 

r o c a l c ro sses  between variou s te tr a p lo td  M taw rcdal v a r i© t i«  end d ip lo id

sp a d e s*  feim g th e  tr lp lo ld s  a® th e fem ale p aren t, seed s m m  obtained  

a fte r  cro ssin g  thoao s t t h  d ip lo id  sp e c ie s  or &mm d ip lo id  hybrids# m&  

a lso  w ith  betrspX oid commercial v a r ie t ie s , m  n o il  as some to b r sp le id  

iiybrfd® produced a s th e  r e s u lt  o f  p reviou s h yb rid isa tion *  Borm m m s$bm  

ill:U 0tr a t ia g  th e parentage o f  th e se  progeny ere*

£ fr e f*  Bander© (SO) x  G+hfrsutn® (SO)*) x  f  o »ti&®tl*§ (SO ))

(S * M S llE  (® °) *  8w>** loudero ( f lo ))  x  f g . t s l s t i s  (SO) x  Qa fla tsa  (5 0 )5  

('ills®  BlecBingben (60 ) x  Q#» ia iig tes (S O )) x (Br* idody (6 0 ) )

[ fm £ *  Bonder® (60) a£jl* tr ia t ie  ( 8 0 ) )  x  (6 0 ) at

$*£$%mp& ( 6 0 } )

In  a l l ,  ^ p i'o x im tc ly  500 p la n ts  m m  ob ta in ed , and o f  th ese  i t  was pas

s ib le  to  ob ta in  chromosome count® from 47 0 .
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poUUm parent# Thin i s  shorn graphically in  plate X, while ihs 

ImMm o f the tr ip le t* ! , when ©rossed w ith  th e tetrap lk d d  as the peSElsa 

parent, i s  shown In Plate II# In plate III the to ta l contri-'mtion in  

a l l  esses is- sham* tin s eosbialrig the twe pwvtoss graphs, ®t»® the 

te ip la td  p sreftt was cmmm to  both typ es o f  crosses#

TfMu^hocrt th e  course o f  th e  ia v e s t ig s t io R , ob servatliast ware m i l  

to  datersdne w hether c e r ta in  tr ip lctd ®  m ight to r e  rea cted  d if fe r e n t ly  

when crossed  w ith  Marions d ip lo id  end te tr a p lo id s i but th ere m s  m  

t a i t o t o i i  o f  t h is  t o  th e  Of ssgr o f  th e  tarlp lo ld s in  © tosses

w ith  any one in d iv id u a l v a r ie ty  or sp a d e s#  For t h is  reason* a l l  

ta sd p leid -d ip lo id  or tr ip lo id -te tr a p lo id  crem es t e n  tre a ted  as m group 

ra th er  than as in d iv id u a ls#

t i e r s  i s  a  g re e t v&risae© .in regard  to  th e  ©toss©«i©» um ber # f  th e  

fm c tio n e l gametes o f tb s  tr ip lo id #  Wwm  IB to  55 ©bros«*mtiieis w r®  con- 

tr lM te d  ose o r more tin es*  R espite th is  s iM  d is tr ib u tio n  m i v a r ia 

tio n  m  shorn in th e  chart® , i t  i s  p o ssib le  to- not® ter®® efcv&ese f r e 

quencies, which prooably indicate®  th sse  d if fe re n t p o ssib le  typos o f 

'behasljGnar n o s t freq u en tly  occurring in  th e  tr lp lo ld #  th e  S eq u en t 

co n trib u tio n  o f approdm ately  24 in d ic a te s  th e  sa@dosls m ist hmm  been 

n ea rly  m m a l, th e  fre q u « e y  a t  SO teM.cat@s gaas&e* Hfee t o m  o f  t e t r a -

p lo M s, and 45 th e  a t t r ib u t io n  o f fe e  f e l l  tr ip lo d d  ehrewmmmm am p lc - 

wmtom

In Plat® 1,  which shorn the ©ositribution 2a  t o  triploid-daploid  

creeses, i t  is  obvious feat fee $n/& nmsfoor, or ^proxtmately fea t, m s

c o a te to ito . in  o n ly  a  sm all per c en t o f  fe e  cases#  One n ig h t a sp ec t i t  

to  be f e a t  o f  g r e a te s t frequency la  view  ©f fe e  r e m it s  p rev io u sly  re-* 

ported  la  so®© -other p lea ts#  In  f u lio a  (n -12 ) B w ford e t  j&  ( 5 ) ,

fromm* I t  i s  q u ite  obvious from Plat® X f e e t
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H all (1 9 ) , and U pcott (45 ) b m e  found 'that a t r lp lo id , used m  th e f e 

m ale parent and croBsed w ith  a d ip lo id , contribute:! from 12 to  EE 

ehroBHMmMMi and in  moat amm from 15 to  I S , which w u ld  be tbetxt th e

Sn/2 number# Hebal (5 4 ) has shewn in a Sn x 2m cro ss in  apple (i*-X7)

th a t th e chromosome number o f  t o  pro^any ranged fToa 55 to  48 w ith  th e  

mode a t  40*5, which would in d ic a te  th a t in  moot e a ses th e  tr ip lo id  con

tr ib u tio n  would be somewhere near th e Sn/Z  number* Cspimpin (1 2 ) in  

Oenothera (n -7 ) in  a s im ila r  cro ss found th e  range to  Xm 14 to  21 w ith

th e  'mode a t  1 0 , which again approxim ates t o  Sn/fc. number from th e

tr ip lo id *  B ergetrca (10 ) and Johnsson (2 2 ) in  fenulsss* Denaen (15 ) in

a p p le , a id  Levan (28 ) in  &liium  a l l  found s im ila r  r e s u lt s , with, t o  

progeny from 5a x  2n c r o sse s  having som atic chromosome numbers ranging  

from th e d ip lo id  to  th e tr ip !1 old* In a l l  t o s e  in s ta n c e s , however, 

p r a c tic a lly  a l l  o f  th e  tr ip lo id  progeny f e l l  w ith in  t h is  group* X» 

G ladiolua i t  m ast be em phasised th a t such a contri'hution  occu rs in  on ly  

a em ail p ortio n  o f  th e  e a se s , and on ly  a sm all p o rtio n  o f  th e  progeny 

would hmm somatic- chromosome numbers ranging .from. t o  d ip lo id  to  th e

tr tp le id #

ffee second m m t obvious con trib u tion  o f the tr ip la id  fem ale in  

tr ip lo td -d tp lio id  hybrids o f  Q ladiolais was th a t o f  th ir ty  chsw hM nes*  

which would make th e  r e su lt in g  progeny f u l l  t r ip lo id s  w ith  regard to  

chromosome number# & im  such progeny have been found by McClimtook (5 0 ) 

and Ixw gley (8 9 ) in  Zaa, Levan (88 ) in  A iliu a . and Sat© (4 0 ) in  m iu a  

In  crmm® involving a t r ip lo id  parent# Bergstrom (1 0 ) in  Pom ilus and

Demem. (1 6 ) in apple a lso  found evid en ce o f  s im ila r  gam etes from th e

tr ip lo id #  Naveshin (5 5 ) in  Crepfs* in  cro ssin g  a t r ip lo id  F* In te r  m  

and w ith  other s i s t e r  d ip lo id  p la n ts , found th a t s^sroadm atsly twenty** 

e ig h t per cen t o f  t o  progeny were tr ip lo id s©  Tam. t h is  type o f  beitsviour
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l e  m t  m i @ l  in  t he case  o f  tr ip lo id s*

The oom tritatlG e in  g la d io lu s  o f  th e f u l l  t r ip lo id  number would 

mmm to  bo th e  m a t ommm. typo o f  behaviour# T his would thou m m  th a t  

th e progor^r r e c e iv in g  t h is  mmtmr would bo to tr ^ ilo ld  in  nature* T hie  

i s  not in  g ^ e r a l accord w ith  th o l it e r a tu r e , although o cca sio n a l tetrar- 

p lo id  progeny from tr ip lo id s  have been rep o rted . In  golapnm (3 6 ) , 

T u lip s (4 S ) , and F om lus (1 0 ) (EE) in freq u en t progeny have appeared w ith  

t t a  M l  te tr a p lo id  chromosome :mssh#r* T h is unusual behaviour o f  Glad** 

jo in s  would make i t  p o ss ib le  to  se e  ta r  d ip lo id  ch aracters cou ld  be 

tran sm itted  to  th e  te tr a p lo id g  i f  t h is  hm  been ommon in  th e  p a st de

velopm ent o f  comm ercial G la d io lu s«

th e  tr ip lo ld  (P la te  I I )  in  th e tr ip lo id -te tr a p lo id  c r o sse s , i t  i s  ap sta  

obvious th a t th e  previou s th roe typ es of behsnrlour* as found in  th e  

tr ip lo id -d lp lo id  c ro sse s , s t i l l  ex ist*  T his in d ic a te s  th a t  th e t r ip lo id ,  

reg a rd less o f th© p o lle n  p aren t u sed , .is  c o n s is te n t in  th e type® o f  p i »  

©tea m ost freq u en tly  produced*

The tm ^ ty -fo u r  and th e  th ir ty  chromosome cem trlbutlom s again  appear 

in  a p p r o s lw te ly  th e sm m  proportions a s in  tho tr ip lo id -d ip lc d d  c r m s m , 

altheugfc th e  som atic ehxwmoraoe wmkmt of th e progeny would be h igh er be

cause o f  tii© th ir ty  ohromoeosis ooo&zitmtieKi from th e  p o llen  parent* Only 

a lim ite d  m a te r  o f  t a  at 4a c r e sse s  bmm been p rev io u sly  rep orted f Imt 

XmgUy (29) in  Sea* Denmm (10) in  F e to la *  and Gregor and Saamome (10 ) 

in  ffhleum found th a t th© tr ip lc d d  camtribcrted approxim ately th e  cU ploid  

number when used in  such a cross*

The f u l l  t r ip lo id  som atic number again  was contrib uted  in  m ost o f  

th e  c a se s . T his would In d ica te  th a t th e  progeny r ec e iv in g  th is  coritrito*  

t io n  would be p en tap lo ld  w ith  regard to  chromosome number* Emmm (16)

Upon ©xa&iniag th e  co n trib u tio n  o f
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in  Fttea&ii* ia  a 8a 2  4n cross* found 011© p la n t w ith  th e  f u l l  jm tap fto ld  

mmber o f a tro m t/o m e s  and lord en sk iold , (55)#  using- Balaam in  estofc a  

crops# found m sm  o£ th e  progeny to  be peutaplo&d* in  n e ith e r  o f  th ee*  

cases#  however, ib s  th e  f u l l  t r lp lo id  Q oatrihuttoa e  g en era l fea tu re  o f  

such a c r o ss . th ie  in d ic a te#  th a t in  G la d io lu s. th e  tr ip lo id #  m em & *  

l e s s  o f  th e  'sal® parent# most ip tw r a lly  een tri& gte* th e  f a l l '  t r ip lo i#  

qh rm m m m  number. t h is  i s  p a r tic u la r ly  tr e e  when# ou t o f  470 pm gm xp  

oheerved { f la t s  111)# 129 app arently  r e su lte d  fro®  such beheriear#

In sta n ces o f  h igh er ch^aoecaie contribution . than f o r t y ' l l? *  are  

a ls o  afcowu t h is  i s  ccatparahl© to  th e  r e s u lts  shorn by HordeneldLold (3 5 ) 

In  gtftaeau

fo  explain , th# r e s u lts  presented  above# i t  i s  o n ly  n ecessary  to  re** 

Bomber th a t fa ilu r©  o f p a irin g#  unequal d iv is io n s#  la g r in g  chrcssosdaas# 

arid th e form ation o f  r e s t itu t io n  n u c le i turn rep ea ted ly  boon d escrib ed  

m  c h a r a c te r is tic  o f  t r ip lo id s . S to u t (4 $ ) in  B « a ero ca iIlg . Capixg&n ( I I )  

in  O enothera. Derman (IS ) in  th© Baldwin, apple# he van {20) in  iJU itm . 

lleCMfiiocfe (ISO) in Zm* S a tin a  and BSUtaelee (5 8 ) M  B atura. Eat© (4 0 ) is
l& lia a  tlgrlum # B e llin g  (7 ) in  Iiyacin1^aig> and Skovsted (4 1 ) in  cotton#, 

and mmw o th ers have observed th ese  phenomena. Although no ex ten siv e  

©bssrvattoiM  have been mad© of' th# ©@bryo sac h sh a v io w  in  tr ip lo M  

g la d io lu s , th ose o f  W estfa ll {4?)# BaH oes (9 )#  and S a tin a  and ilak eele©  

(58 ) in  e th er  genera dem onstrate th a t th e  m eio tic  and aubeequsa t  d iv i

s io n s  mm s im ila r  to  th e B© l3etefiou r so  o fte n  d e s c r ie d #  alt&mgga.

Jensen (21 ) ©bsarvod th a t th ey  are n ot apt to  show such v io le n t  irreg u 

l a r i t i e s .  On© o f th ese  phenomena# or  a ccmUdLnation o f  them# i s  ©11 tfagfe 

i s  n ecessary  to  account fo r  th e v a r ie ty  a id  e x te n t o f  chromoeca© numbers 

p resen t i s  the fem ale gam etes produced bgr the t r ip lo id . The xnaaber 

tw en ty-fou r cou ld  be th e  r e s u lt  o f n early  t^ m a l w d o a ia #  ■ w h ile  th e
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number th ir ty  would in d ic a te  th e  con trib u tion  o f  a d ip lo id  

whidh t s  n e t mimmmn in  such hybrids# th e  numbers lf*~28 and 2 5 -2 7 , 

m  w e ll m  th ose frtm  28 to  29 and SI to  35 eould  hare r e su lte d  from  

lag g in g  o f  diratsesc^ea or unequal d iv is io n  o f  chromosomes during th e  

m sio tlo  and aubaeq^ent eE idsioiis*

I t  I s  © i^ sren t t h a t  th e  s e a t  freq u en t method o f  behav iour l a  

tr lp lo ld  aiarijoluc* i n  c o n t r a s t  to  many o th e r  o b serv a tio n s, i s  non- 

r e d u c tio n  o r  th e  fo rm a tio n  o f  a  r e s t itu t io n  nucleus# T h is  i s  e ls e  bora#  

o u t by B ariingrtoii £14) who s t a t e s ,  *$?early a l l  t r i p l o i d s  th a t taam  been 

e:**Wtaed, f o r  esatap le , f o n t  r e s t i t u t i o n  im e le l  whetho r  th e y  a re  th e  

p ro d u c t o f  h y b r id is a t io n  o f  two sp ec ie*  o r  o f  se lf-fe rfc ilis s in ^ ; a  d ip lo id  •** 

t h i s  i s  n o t  an m c o ru m  behaviour beesnse i t  h as been ob»m ?fci f r e 

q u e n tly  in. t r i p l o i d s  and i n  oth er hybrid® fey W m t& tf  £24) i n  f r i t t c m *  

C r m e  end B avllfigtott (IB ) i n  Rabos# Anderseon and Galrdnear £1) i n

Webber (4 6 ) in  iiie ttia n a *  Immmrn (ES) in  PelohlainBU era se  

(1 7 ) in  veronica# and s « y  others# However, th e  t o t a l  ran?;© fre ti $8 to  

$5 i s  dm  to- o th er pfeimGtsena in  a d d itio n  to  the form ation o f  r e s t itu t io n  

n u c le i#  and unequal d iv is io n  o f  cIuncMmfega a fte r  aoiMeduc&lo&

could  account fo r  gam etes w ith  ohro&oscoe numbers from 36 to  44- and fr e e  

44 to  55# I t  i s  a lso  p o ss ib le  th a t la d e  .of p a irin g#  w ith  th e  rean^ltant 

1r r o g n 3 »  behaviour o f u n iv a len ts#  s i.-h t  produce a gaaet® w ith  g rea ter  

than th e  d ip lo id  or t r ip le !  d mm&wp o f  e h rcm scm s, m  has been euqgested  

tgr HSrpeehanfco (23)* tfhan th ese  progeny r ec e iv in g  th e m m 'm m  W  to  44 

■and 44 to  55 are added to  th e 129 which .received th e  f e l l  45 ei&ooosea&e, 

i t  &hmm th a t over f i f t y  per cen t o f a l l  th e  progeny f e l l  w ith in  M ile 

group, which b a s ic a lly  are th e r e s u lt  o f th e  form ation o f  resrtittitlcm  

n u cle i*
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Cases o f  prsmaiur© d iv is io n  of the ahromommes a t laetephase © iso vsere

found* In  such ca ses aam o f  th e  Ghrmommm preceded th e o th ers in

Bloving toward th e p o les*  Observation© o f  such sa ito tic  ir r e g u la r it ie s  

hare been uade p rev io u sly  bp M ansihkal (52 ) in  G ladiolus* Baba (2 ) in  

Groundnut, S te n t (44) In  H eiaerocalliB* and o th ersj but no sp e c ia l  

s ig n ific a n c e  to  bo attach ed  to  th e  piienomcna. th ese  ixregolas&>-

t i e s  map in d ic a te  a c e r ta in  degree o f  unbalance, e ith e r  in  obrmmmM 

rmmimr or in  th e  rhythm o f c e l l  d iv is io n *



S w r n m r f

¥our hundred and seven ty  progeny mm  obtained  from, se v e r a l tr lp lo td

C&adtoltty^ wbe-; th e s e  were used  m th e  seed  p a re n ts  in  c ro s se s  w ith

diploids end tetesploida* The aoaa&ie o h w esw  numbem of these 

progeny m r e  determ ined to  find th e oontri' ution of the triploids*

fli© tsdg& eids ceni'sdboted every cia*ee»eo©e o o sp lw e itt fro© IB to  

56 and oth er sporadic am bers tip to 6i* The majority o f  th e bripleU 

progeny f t l l  in to  th re e  s a in  groups* th e  tfo si im portant M inn  t h a t  

idaere th e  tr ip lo id  seed  parent ©onteil-uted i t s  fa ll chromosome 

oeraplemsixt o f  45*

This tefceviour ecmld hove eosse about thrm gh th e  form ation o f  

r e s t itu t io n  n u c le i during states.!® or euteequent d iv is io n s*  w ith  the

aoeempBisyifig unequal distribution of okTm mm m m& * teifc of these types 

of behaviour are characteristic of triploids*

Such behaviour in  the tr ip la id  fo llow ed  tyr h y b rid isa tio n  o ffe r s  on® 

explanation fo r  the tran sm ission  of ch aracters from the diploid sp e c ie s  

to tli® te tr e p ld id  feisae in G lad io lu s*

Irregularities iv; mitotic call division 'ware observed in the root tips

o f  s e v e r a l  o f  the t r i p l o l d  progeny*
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C H R O M O S O M E  N U M B E R

The chromosome c o n tr ib u tio n  o f th e  t r i p l o i d  in  
th e  t r ip lo id - d ip lo id  h y b r id s .
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C H R O M O S O M E  N U M B E R

The chromosome c o n tr ib u tio n  o f th e  t r i p l o i d  in  
th e  t r i p l o i d - t e t r a p l o i d  h y b r id s .
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C H R O M O S O M E  N U M B E R

The chromosome c o n tr ib u tio n  o f  th e  t r ip lo id . in  both 
t r ip l e id - d ip lo id  2nd t r i p l o i d - t e t r s p l o i d  h y b r id s .



Plate IV

F ig . 1 .

F ig . 2.

F ig . 3 .

F ig . 4 .

Fig* 5*

F ig . 6.

Chromosomes from T r ip lo id —T e tra p lo id  Progeny

(E d ith  Mason (60) x G. cu sp id a tu s  (30 )) x (E d ith  Mason (6 0 ) ) ,
55 chromosomes*

(P ro f*  Ponders (60) x G. h i r s u in g (3 0 )) x ( b r .  Moody (6 0 ) ) ,
71 chromosomes.

(P ro f .  Ponders (60) x G* t r i s t i s  v a r .  conco lo r (5 0 ))  x  (P rof*  
Ponders (6 0 ) ) ,  74 chromosomes*

(P ro f*  Ponders (60) x G* undu la tu s (3 0 )) x (Mrs* F ra n c is  King 
(60) x s e l f  (6 0 ) ) , 75 chromosomes*

(E d ith  Mason (60) x G* angustu s  (30 )) x (P ro f .  Bonders (6 0 ) ) ,
77 chromosomes.

( ? r o f .  Bonders (60) x G* t r i s t i s  var* conco lo r (5 0 ))  x ( p r .  Moody 
(6 0 ) ) ,  78 chromosomes.

*■ Mag. A pproxim ately 2500
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Chromosomes from  T rip lo id —D ip lo id  Progeny

F ig . 1 . CJoost Vondel (60) x (G. t r i s t i s  var* ccrioolcr (50) x G* h i r s u tu s  (3 0 )))  :
C . t r i s t i s  var* conco lo r  (50) x G* h ir s u tu s  (50)),42 chromosomes*

F ig . £ . (  *of« Donders (60) x ( G .  t r i s t i s var* conco lor (50) x 1'.* c a l l i s t u s  (50))) 
x  (G* * r i s t i s  var* co n co lo r (50) x  s e l f  (3 0 )) ,4 8  chromosome 

•* 5* £ P ro f* - r s  (60) x 3. n n d u la tu s (3 0 )) x  (  « t r i s t i s  v a r .  ecu (SO)
• w atson ius (5 0 ) ) ,  55 c h r or: os ore s .

• 5 . (  . t r i s t i s  v a r .  concol o r  (50) x Prof* Donders )  c • t r i s t i s  v a r .
concolor  (50) x  G* a la tu s  (3 0 )) ,5 7  chromosomes 

F ig . 5 . (P ro f#  Donders . t r i s t i s  var* concolor  (30 )) x Co. t r i s t i s  v a r .
corcol o r  (30) x s e l f  (30V), 60 chromosomes.

• 6 . (G . t r i i  * concolo; x P ro f . Ponders (6 0 )) x (3 . t r i s t i s  v a r .
c o n c o l o r  (50))* 60 chromosomes*

Hag. A pproxim ately 2500



Plate VI

o

F ig . 1* I r r e g u la r  m ito t ic  d iv is io n  from th e  ro o t  t i p  o f a t r i p l o i d -  
t e t r a p lo id  hybrid*

F ig . 2 . I r r e g u la r  m ito t ic  d iv is io n  from th e  ro o t t i p  o f a t r i p l o i d — 
d ip lo id  h y b rid .

F ig . 3 . Chromatin b ridge  found in  th e  ro o t  t i p  o f a t r i p l o i d - t e t r a p l o i d
h y b r id •

F i r .  4 . Chromatin b rid g e  found in  th e  ro o t t i p  o f a t r i p l o i d - t e t r a p l o i d  
h y b r id .

F i r . 5* I r r e g u la r  m ito t ic  d iv is io n  from th e  ro o t t i p  o f a t r i p l o i d -  
d ip lo id  h y b rid •

Fig* 6. A p e r s i s t e n t  nucleus found i n  a ro o t t i p  c e l l  o f a t r i p l o i d -  
d ip lo id  h y b rid .

l a u n i f ic a t io n  aD proxim atelv 2500x
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Chromosomes o f  th e  t r ip lo id - d ip lo id  progeny
1 . Jj3. t r i s t i s  var* conco lo r (30) x P ro f . Donders (60 0  x £c_. t r i s t i s

v a r .  conco lo r (30) x G. h i r s u tu s ( 3 0 3 4  chromosomes.
2 .  C o o s t Vondel (60) x (G_. t r i s t i s  v a r .  conco lo r (30) x G. h ir s u tu s

(50) )J x  JQ, t r i s t i s  v a r .  conco lo r (30) x  G. h i r s u tu s  (30 ) ] ,
42 chromosomes.

5 . fP ro f . Donders (60) x (G_. t r i s t i s  v a r .  conco lo r (30) x  G. c a l l i s t u s
(30 t r i s t i s  v a r .  concolor  (30) x s e l f  ( 50 J  , 48 chromosomes.

4 . £ (G . angustus 130) x G_. undul a tu s  (50 )) X (P ro f . Donders (603  x  
£6, blandus (50) x G. a n ru s tu s  (3 0 H , 45 chromosomes.

5 . (D ille n b e rg  (60) x  G. undul a tu s  (50)j X t r i s t i s  va r .  conco lo r
(50 21 , 43 chromosomes.

6 . (G. t r i s t i s  v a r . conco lo r (30) x P ro f . Londers (60)} X ^G. t r i s t i s
v a r . conco lo r (30 )) , 45 chromosomes.

7 . £ P ro f . Donders (60) x G. h ir s u tu s  (3 0 )J X £g.  t r i s t i s  v a r . conco lo r
(30)J y 57 eliromusumes •

8 . (P ro f .  Donders D) x G> undul a tu s  ' 0 ) j  X £c_. t r i s t i s  v a r .  conco lo r
(30) x G. w atson ius ( s o l)  r  65 chromosomes.

9 . fG . t r i s t i s _ v a r .  conco lo r (50) x P ro f . Donders (60)} X £ g . b landus
(30) x  G. angustus (3 0 )J # 60 chromosomes.

10. £ P ro f . Donder G) x G. t r i s t i s  v a r .  concolor (30)} X £u_. t r i s t i s
v a r .  conco lo r (30) x s e l f  (5 0 ) ) ,  60 chromosomes.

11. (P ro f .  le n d e rs  (60) x G. u n d u la tu s (3 0 )J  X f u .  t r i s t i s  va r .  conco lo r
(30) x  G. w atsonius _ (5 0 lJ 7  60 chromosomes.

1 2 .  f Q 0  t r i s t i s  v a r .  conco lo r (30) x P ro f . Donders (60)} X £g_. t r i s t i s
v a r . conco lo r (30; x G> w atson ius (5 0 )J  , 75 chromosomes.
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Chromosomes o f th e  t r i p l o i d - t e t r a p l o i d  progeny
( I  r o f  • Bonders (oO) x (_G» t r i s t i s  v a r .  conco lo r (30) x j} .  c a l l i s t u s  

( 3 0 ) ) ) x ( l ) r .  Moody (6 0 ) ) ,  60 chromosomes•
( P r o f .B o n d e r s  (60) x  G. t r i s t i s  v a r .  conco lo r (3 0 ))  x (B r .  Moody 

(6 0 ) ) ,  54 chromosomes.
( P r o f .  Bonders (60) x J3 . u n du la tu s ( 5 0 ) )  x (D r. Moody (6 0 ))  ,

54 chromosomes.
(  » t r i s t i s  v a r .  conco lo r (30) x  P ro f . Bonders (6 0 ) )  x (P . C. K ooft. 

( 6 0 ) Jy 56 chromosomes.
^ P^°f ^ 0n<2erS .̂ 60  ̂ x t r i s t i s  v a r .  conco lo r (30) x G. c a l l i s t u s 

(30 ) ) )x  (E d ith  Mason (6 0 ) ) ,  63 chromosomes.
(P ro f  • Bonders (60) x  £ .  u n d u la tu s  ( 3 0 ) )  x ( M r s .  F ra n c is  King (60) 

x s e l f  (6 0 ) ) ,  80 chromosomes.
(P ro f .  Bonders (60) x G. t r i s t i s  v a r .  conco lo r (3 0 ))  x ( P r o f • Bonders 

(60) J  ,  6 6 .chromosomes.
(P ro f .  Bonders (60) x G. anvustus (30)) x ( J o o s t  Vondel (6 0 ) ) ,

77 chromosomes.
(P ro f .  Bonders (60) x G. angustus (3 0 ))  x(innamed se e d lin g  (60) x 

2.. p rim u linus (60)1 , 71 chromosomes.
( P r o f .  Bonders (60) x G_. u n d u la tu s  (5 0 ))  x ( P r o f . Bonders (6 0 ) ) ,

75 chromosomes.
( P r o f . Bonders (60) x £.. an g u s tu s (5 0 )) x ( P r o f . Bonders (5 0 ))  ,

80 chromosomes.
("Prof. Bonders (60) x G. anaustu s (3 0 ))  x (  Jo o s t Vondel (60))

75 chromosomes.


