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    'llrhe haploid number of chromosomes w•as deterinined in the meiotic

divisions in pollen niother cellsi>. It is ig in all the cultivated varieties

exiLmine:l. They are i2 in number, oÅí which six are vafieties of J7TiZi3

"ug' 7z;fera, at/xLfi{ callecl " I<oshtz" epali, " I<oslzLu-sanjal<u" egsplg=-Jl,L, "X'en-

shin"ew,d,, "Ryugan"F,kenrt-, and Blacl< I:Iamburgh, txvo are those of

l7Zz's lajinosca, calied Adironclac and Campbell's Early, and one is Vzlij

"ditlPz'na, the remaining three being hybrlcl races calleal, Delaware, Lady

XVashing"ton ancl Iona,

    The chromosomes in the metaphase of the heterotype clivision of

the pollen mother cells are of roLinct sliape in polar view, and of a dumb-

bell shape in side view. They differ slightly iti size ancl shape froin

one another, but there is generally no chromosonGe marl<edly clistinguish-

od it from the oehers, tho"gh iA $ome oÅí t.he nucle:•Lr plqtes a m,)re or

  ]-) I?or fixing, various {lxin.v fiulds were used, of ivhich BouiN's fitiid, niaterial bein.'r placed

ln it for 24 hours after it had been tx-eaterl ivith CisitNoy's liuid (gl. acetic acicl i, chloroforin

3, abs. ,alcohol 6 in volttme) for 5 mintttes, was fotmd to be the mo' st satisfactory. BouiN's

fi.tiid appllctd for 3 liours after matevial 1}ad been treated with CAi{Noy's fiuid for 5 minutes,

and CA.i"Noy's fiuld appliea fot" 24 hours also gave pretty good re.sults. te;or stainlng, Hmm],N-

irAiN's iron haematoxylin was excitisive}y employed. Other karyolo{.Iica1 detaias that have l)een

o!nitted here will be published in a separate paper to.crether wTith results of fut'ther investi.rrLations•
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Cases where some of

         TABLE I a,
the chromosomes are found belosv or above th e equatorial plate.

Type aud formulai)
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Nameof variety

" Koshu "

Saltaniana

Saltaniana

" Koshu "

" Koshu "

Delaware

Delaware

C` Yenshi11 "

Delaware

   ])The three figures mean tbe number of chromosomas occupying positions in the center,
en the circuinference of the middle ring, alld on the circumference of the outer ring of arrange-
ment respectively in the order wt"itten from Ieft to right.                                         XVhen an additional figure is connected
by the mark+, this figure means the number of chromosornes iyin.7 outside the outer rin.. of

arra• n.ubement. .   2)Solid circles represent chromosomes lying in the nuclear plate, those marl{ed with a
white cross those above, and hollow circles those below tbe plate.

,
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Type and form"la

   X
 (i.7.II)

   XI
 (2.7.IO)
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xm(o.8.II)
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Schematic representation
   of arrancrement
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Camera drawing
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]XTameof variety

Saltaniana

SalUiniana

Delaware

" Koshu "

" Koshu "

Saltaniana

" Yenshin "

Saltttnia-a

less markei size difference may be recogn{zable among theni. This, in

part, seenis to be due to fixation, and in part due to the fact that some

of the chromosomes may take up a position somewhat inclinerl to the

equatorial plane, so that the dumb-bell shapea chroniosomes may appear

to be larger than when they are disposea perpendicular to the plane.

This slight differ•ence in the size of the chroniosomes lea the writer to
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TABLE I b.

Cases where the chromosomes at-e

      in tl)e equatorial plate.

arranved al]
  o

Type and formula

 II
(2.S.i2)

 IV
(o.6.i3)

 v(i.6.!2)

 VI
(2.6.IJ)

 vrr
(3.6.io)

 IX
(O.7.i2)

 XCi.7.ii)

 XI
C2.7.io)

 XIV
(i.8.io)

Schematic repveseutation

  of arrangement
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Name of variety

Black
Hambuigh

" Koshu "

Cainpbell's
Early

Delaware

Campbell's
Early

Saltaniana

Delaware

Black
I'Iamburgh

" Koshu "
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  a closer hivestigation of chromosome arrangement to see whether its

  resemblance to the arrangement of MAyER's floating magnets, if there

  is atiy, is actually noticeable, as pointed out by DoNcAsTERi,) in such a

  case as va'ltk where the chromosomes are of nearly the same size and

  shape. The arrangement was examhied in sta.cres about to form the

  nuclear plate in the heterotype division.

' The chromosome arrangements so far examined can be grouped
  into i7 different types, These are shown in Table I, a and b.

      While in cases where all the chromosomes are not arranged on

  one plane, some being beloxv or above the others, we have all thesc

  types (Table I, a), in cases where the chromosomes are arranged all

  on one plane we have only io of these types (Table I, b). This fact
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 Figs• i-4. I'ollen mother cells shoNving paraJlel

cbromosomes .and the protoplagt due to the ]atter's

2. BIack Hamburgh. 3. De]aware. 4. Saltcaniana.

 transfiguratTon tlae distribution area of
contraction caused by fix,ation. I. " I<oshu."
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])DoNcAsTEK, L. (Ig24), An Intt'oduction to the Study of Cytoleo.y, London.
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Name

Type of arr.

of variety

" Igoshu "

Saltaniana

Delaware

Campbell's
Early

" Ryngan "

Black
I-Ianiburgli

" I<os'hq-
saiijaku "
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  l
2l 63

I.s8 I.s8 3.I7 7.g3 1.58 II.il 66.66 3.I7 3.I7 99•95

shows, tiiat when the chroinosoines tal<e their final positioR ln the equa-

torial plate, the number of these types oÅí arran.ogenient is greatly reduced.

    NVhile iti soine of the cicses observed the arrang'ements are similar

to the schematic representatlons, in others they appear to be quite different

froin the schemas, but here it is to be tmdierstoocl that such cases are

those which have been deformed out of shripe by fixation. Iii I/'ig-s.

i-:;, it will be seen from the corresponding cRcformed shcxpes of the

protoplast that sttck is actually the case.

    The numbers of cases of tlie dififerent types obserf\'eci in different

varieties are tabulated in Table II, a and b. In b only tliose cases are

selected where all the chromosomes are arranged practicaily on one piane,

and iR a those cases where some oÅí the chromosomes are Åíound to a

greater or less extent ckbove or belo"T the nuclear plate.

    [li?rom Table II b, we see that [l"ype zX (i. 7. ii) whicli resembles

the stable form of grouping of ig floatin.g niag'netsi) is of the niost

   i)See k7ylizuNo (igi6), " 'irheory of the Atom," I'art II (in Japanese).
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frequent occurrence. ff xxre sum up the frequenc.v values given in Table

II, b of all the types havin.g 7 chromosomes in the middle ringr of

arrangement (---. 7•. -), we hxcxre 8o.gl, and for types having H chromo-

somes in tke outer ring (-. -. ii), 7".,sg, and foy those having one

ckromosome in tlLe center (i. -. -), 73.oo. rLll'hese total xralues of thc

frequencies show that there is tL $tronger tencleRcy for tho middle ring

to have as mic my chromosonies acs iB the stable arrangenient foyin oÅí

floatin,cr. mag'nets than the outer ring ancl the center. ]NTow, if xve add

the frequency values oÅí types 1}aving the sEme number oÅí chroniosomes

in tlie middlo ring' al! togetker, xve have:

     i.s8............for t'he types hnving s chroinosoines in the niidclle rinsr (-. s. -)

    i.1.26"."....... . 6 . . (-. 6. -)
    So.gt;............ . 7 . . (-• 7• -)
     3,i7"...,...... . 8 ,, . (-. 8, -)

    The resuits shoNv that thc strongast tenclency ls for 7 cl}romosomes

to appear in the middle ring, aiacl that the tenc!ency toxvavds 6, 8, or s

is weal<er and weal<er iii the ordcr namecl. For thc corresponding values

from the clatE glven in Table Xl{, a, xsre have:

     7.27•......••..-.for the types havincsr 5 clirei'nos. on]es in the ]nlddle ring (--. s. -)

    35.00..........,. . 6 . . (-. 6. -)
               '    38.65......•..•- . 7 . . (. 7• --)
    i8.2o."...".". . 8 . . (-. 8. -)
     O.72•••----•••• . 9 . . (-- 9• --)

    From these results xve see that there is neariy the same series of

tenclencies in respect to the iiumber of. chromosomes occupying positioti

ilt the middle ring as xxre have just secn .in the results obtained from

Table II, b. The slope of'curves obtainckble from these txvo paraliel

results show that the arraBgreinent configtirations srroupecl together in

Table 'II, a axe those in transitov}r sta.o'es to those g'roupecl in Table II,

b. 'In tliis connection it is also an interesting fact tl'}at in the latter

case the nuinber of types of ar.ra' ngement is greatly recluced.
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                          SUMMARY.

    i) In pollen mother ceiis of T/7Zil T,ul251na, six cultivatecl varieties

of ILI "d'z)ziXeifa•, 5vo cultivated varieties of I': labr2tsca, anCE three hybrid

races, the haploid nLunber of chromosomes was fo"nd to be ig.

    2) The chromosomes ln the heterotype naetaphase are nearly of

the same size ancl sliape, being rotmd in polar viexv and dumb-bell

shape:l !n sicle viexxr.

    3) XNThen the chromosomes are arrangecl alI iti the miclear plate,

the reseniblance of tlie arrang'ement to that of INIAyEi<'s fioatln.rr. ma,cr,,nets

was recognizable IR 66.660xo' of the cases observecl.

    4) The tendency to have the $creme number of al}romo$omes as

tl}at of the fioating' magnets iri their stable fortn of arrangement wcs

found to be the strongest in the middle rin.cr oÅí the chromosome arran.o'e-

llleilt.

    .s) The frequency curve obtainable from cases where all the ckronio--

somes are .kr.renigeil iii the iiuclecar piate by .cr. rozipiiig' to.cretliei' ti}e

frequency values of all the types of aryangemeRt havin.cr the same number

of cliromosoines in the middle rin..o', is similar to, but steeper than the

corresponcling' curve from the data obtained in cases where all the

chroinosomes are iiot tftrrangecl strictly on one plane, soine being below

or fttbove the plane.

    [IIn conclusion, I wish to express my sincere tlianks to Prof. I<uiv•ADA,

uncler xvhose direction tlie present investig'ation xvas carried out. NL,I.y

thanks are also clue to IProf. NTAiTii<AxvA of the Agricultural Department

of our universitv to ilNfr. I<. INTAGAi and iTN'[r. I.'x.. INouE of the Okitsu
             -:
Agric"ltural Experiment Station, and to Mr. NT. KAsuGA, IDirector of the

Nara Agricultural IExperin3efit Station, who kindly placer1 the material

at niy clisposal.


