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ACCOBI)rNG to European observers, Karpeehenko (1929), Frandsen & 
Winge (.i932), a~d Catoheside (193¢), the swede has the chromosome 
n~mbers '~=t8 and 2,~z=36. The Japanese, NagM & Sasaoka (1930), 
and U (1935), have reported that all varieties of swedes, incincting 
European ones, have ~ - 1 9  and 2'~z = 38. 

The swedes examined in this investigation were of three rarieties, 
(l) an unnamed variety bought locally, (2) Darlington ]ins, (a) Improved 
GreenTop, bo~h the latter being sent as flower buds by Dr V. NcS'I. 
Davey from the Scottish Society for Research in Plant Breeding at 
Corstorphine. These last two varieties were among those examined by 
Catcheside. 

P~oot tips of the firs{, variety were fixed in a wide range of fixatives 
by ~ir F. Earnshaw. The best results were obtained using Karpsehenko's 
mockification of Navashin, see Karpeehsnko (1927). They were sectioned 
at 15/z. Pollen mother cells were smeared and fixed by the author in 
La Coar's '2BE a~d 2B. All sIides were stained by Newl~on's iodine 
gentian-violet method. All fignres were drawn at a magnification of 
3200. 

8OgL&TIC DINr'£SI 0N8 

]% WaS found di~cult to obtain satisfactory fixation of somatic plates 
in root tips. In nearly every plate ~kere is some clumping of chromo- 
seines. The large differences in cl~romosm=e length, the di:ffersncss in 
position of constrictions, the uncertainty of the constrictions being wslI 
marked, together with the clumping, make it rare to had a plate which 
can }~e counted absolutely satisfaetorily. 

Fig. 1 shows I)he best somatic pints obtained by Nr F. Earnshaw. 
Bore he and t)he author were sure it contMnsd 38 and not 36 chromosomes. 
Dr @atckeside showed me the slides from which Figs. 6 and 9 of his paper 
(193,t) were drawn. The slides beJ.ng 7 years old were ra~her :faded. 
UnfortunateIy the author spoiIed the section containing ~he plate from 
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which 1~ig. 6 of Ca~eheside was drawn. Fig. 6 of the presene paper is a 
drawing of the same plate as show~ in Fig. 9 of Catcheside. The two 
groups of two chromosomes e~t off by the dotted lines represent a differet~¢ 
interpre~ztion of what are drawn as ~wo single ohromosomes by O~ohe- 
side; rheas ~he plate now shows 2~t,=38. 

DIAKINESIS 

At this s~age of meiosis the small size of the chromosomes and the 
extremely terminalized ehiasmat.a make it  dif~eult i~l some eases ~o 
decide whether two bodies are the halves of a b iw len t  with a single 
terminal ehiasma seen in side view or two bivalen~s in end view, e.g. the 
two bodies a~ 12 o'clock in Fig. 5. In  other cases the large nudleolns 
migh~ hide one or more bivalen~s. 
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I"igs. ]-G. 2For description, see, text.  All × .'3200. 

POLAR VIJ~WS OF WIRST N~.[OTIO I~'KETAPI'IASE 

In welldlxed. cells ~hese are quite satisfactory for cotmbing. There is, 
however, lt~e possibility Shat uMvalen.ts, triva].ents, or qua.drivalents may 



H .  W .  H o w , a m )  385  

occur as well as biw~lents, see Figs. 35 .'.tO in Cateheside (1934). Secondary 
associatio,1 is very marked at this stage, and in celts which are not too 
well fixed the diNeulty may arise of deciding whether two bodies are two 
secotadarily associat, ed bivalents or the two halves of one bivalei~t di> 
totted into side view. Both the above difficulties are increased by two. 
of the bivalents being co~siderably smaller than the rest; they might be 
mistaken for univalents or, if secondarily associated, for the two halves of 
one bivaIent. These two smaller bivalents presumably correspond t o t h e  
four very small somatic chromosomes. 

Fig. 2 is from a smear of a swede of variety 1. There was no reason 
to believe that  all the 19 bodies were not bivatents. There were other cells 
in this smear which also showed 19 bivalents. 

PoL.aa wEw o~ A~-xP~.aSE SEPArAtiON 

On]y one cell was found at this stage. I t  occurred in a smear f rom 
variety I and the separating plates are drawn in Fig. 3. There is no 
possibility of one of the nineteen bodies in each plate being not a whole 
chromosome but  the remains of an interstitial chiasma of a quadri- 
valent, el. Fig. 4~ of Catcheside (t9B4). $nch a configuration must  be 
very rare in the present material. The remains of the nueleolus can be 
seen a~ the top focus. 

POLAR VIEWS OF SECOND ~IEIOTIC ~IETAPHAS]~ 

These are satisfactory for counting, especially when both plates are 
in polar view as in Fig. 4. There might  in some cells be the d i~eu l ty  of 
one chromosome being distorted into side view to appear  as two bodies, 
or in rare cases of nmnerically irregular disjunction having occurred at  
first division. 

Fig. ,t is drawn from a smear of var ie ty  2. Ten or more other plates in 
tiffs ~mear also showed. 19 as the haploid number. Smears of varieties 1 
and 3 showing second metaphase polar views were also obtained and in 
all these plates Lhere was no doubt. ~hat 19 is the correct haploid number.  

U~HARY 

The cJaromosome number of three varieties of swede was found to be 
~-19 and 2~ = 38. This agTees with the ~esults of Naga i& Sasaoka (I930) 

and U (1935). The numbers ~z=18 and 2~z:36~ reported in three other 
papers, are most p.cobal)ly incorrect. 

Joura. of Geuetdcs x x x v  25 



386  C h r o m o s o m e  . N u m b e r  o f  the ~gwede, B r a s s i c a  n a p u s  L .  

I wish ~o thank  Dr  D. @. Catcheside for the Ioa~a of two slides, Mr F. 
Earnshaw for the loan of one, an(l Dr g .  g{e~[. D a v e y  for se[~.ding flower 
buds for smearing. I also wish. to t hank  ~ir A. ]~. Watkins  for suggesting 
the invest igat ioa as.d for help during i~. 

Note. Dr D. @. 0a~eheside has seen the cells f rom which the figures 
were dra,wm He wishes to say that he agrees that they  show the  h~ploid 
number  to be 19 and the diploid 38. 
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