THE CHROMOSOME NUMBER OF THE SWEDE,
BRASSICA NAPUS L.

By H. W. HOWARD
School of Agriculture, Cambridge

(With Six Text-figures)

AccompING to Huropean obgervers, Karpechenlko (1922), Frandsen &
Winge (1832}, and Catcheside (1934}, the swede has the chromosome
numbers n=18 and 2n=36. The Japanese, Nagai & Sasaoka (1930),
and U (1935), have reported that all varieties of swedes, including
European ones, have n=19 and Jn =138,

The swedes examined in this investigation were of three varieties,
(1) an unnamed variety bought locally, (2) Darlington line, (3) Improved
Green Top, both the latter being sent as flower huds by Dr V. Mcl.
Davey from the Scottish Society for Research in Plant Breeding at
Corstorphine. These last two varieties were among those examined by
Catcheside.

Root tips of the first variety were fixed in a wide range of fixatives
by Mr ¥. Earnshaw. The best results were obtained using Karpechenko's
modification of Navashin, ses Karpechenko (1927). They were sectioned
&b 16, Pollen mother cells were smeared and fixed by the author n
La Cour’s'2BE and 2B. All slides were stained by Newton’s iodine
gentian-violet method. All ﬁgures were drawn at a magnification of
3200.

SOMATIO DIVISIONS

It was found difficult to chtain satisfactory fixation of somatic plates
n root tips. In nearly every plate there is some clumping of chremo-
somes. The large differences in chromosome length, the differences in
Position of constrictions, the uncertainty of the constrictions heing weli
marked, together with the clumping, make it rare to find a plate which
can be counted absolutely satisfactorily.

Fig. 1 shows the best somatic plate obtained by Mr F. Earnshaw.
Both he and the author were suze it containerd 38 and not 36 chromosomes.
Dr Cateleside showed me the slides from which Figs. 6 and 9 of Lis paper
(1984) were drawn. The slides being 7 years old were rather faded.
quortunately the author spoiled the section containing the plate from
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which Fig. 6 of Catcheside was drawn. TFig. 6 of the presenb paper is a
drawing of the same plabte as shown in Fig. 3 of Catcheside. The two
groups of two chromosomes cut off by the dotbed lines represent a different
interpretation of what are drawn as two single chromosomes by Catche-
side; thus the plate now shows 9n=38. ‘

DraxiNgsis

At this stage of melosis the small size of the chromosomes and the
extremely terminalized chiasmata make it difficult in some cases to
decide whether two bodies are the halves of a bivalent with a single
terminal chiasma seen in side view or two bivalents in end view, e.g. the
two hodies at 13 ¢’clock in Fig. 5. In other cases the large nuéleolus
might hide one or more bivalents.
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Tigs, 1-6. For description, see text., Allx 3200.

PoLar VIEWS DF FIRST MEIOTIC METAPHASE

In well-fixed cells these are quite sabisfactory for counting. There 18,
however, the possibility that univalents, trivalents, or quadrivalents may
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occur as well as bivalents, see Figs. 35-40 In Catcheside (1934). Secondary
association is very marked ab this stage, and in cells which are not too
well fixed the difficulty may arise of deciding whether two bodies are two
secondarily associated bivalents or the two halves of one bivalent dis-
torted into side view. Both the above difficulties are increased by two-
of the bivalents being considerably smaller than the rest; they might be
mistaken for univalents or, if secondarily associated, for the two halves of
one bivalent. These two smaller bivalents presumably correspond to the
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 bivalents. There were other cells
in this smear which also showed 19 bivalents.

PoLAR VIEW OF ANAPHASE SEPARATION

Only one cell was found at this stage. It occurred in a smear from
variety 1 and the separating plates are drawn in Fig. 3. There is no
possibility of one of the nineteen hodies in each plate being not a whole
chromosome bub the remains of an interstitial chiasma of a quadri-
valent, cf. Fig. 44 of Catcheside (1934). Such a configuration must be
very Tare in the present material. The remains of the nucleclus can be
seen at the top focus.

POLAR VIEWS OF SECOND MEIOTIC METAPHASE

These are satisfactory for counting, especially when both plates are
in polar view as in Fig. 4. There might in some cells be the difficulty of
one chromosome being distorted into side view fo appear as two bodies,
or in yare cases of numerically irregular disjunction having occwrred at
first division.

Hig. 4 is drawn from a smear of variety 2. Ten or more other plates in
this smear 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 there was no doubt that 19 is the correct baploid number.

SUMMARY

The chromosome number of three vazichios of swede was found to be
=19 and 2 = 38. This agrees with the results of Nagai & Sasaoka (1930)
and U (1935). The numbers 7= 18 and 236, eported in three other
Papers, are most probahly incorrect.
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Note. Dy D. G. Catcheside has seen the cells from which the Ggures
were drawn. He wishes to say that he agrees that they show the haploid
number to be 19 and the diploid 38.
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