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    IDoNcAs[irERi) (ig24) points out the fcact, that xvhen the ckromosomes

are short ancl of nearly uniform size, the figures of equatoricki piates

have a remarl<able resemblance to those .qiven by physists of the .<rroup-

illgs of various lltlmbers of Bla..o'llets fioatillg ill a collfiRel spclr:e. IR

? 1/iaseolzis ckrJ•'santhos, Stxv. ancl Cassia occi'demlalls, L., the chromosomes

in tl}e nieiotic divisions iR pollen motlter cells were founcl in polar view

round ln shape aiicl nearly unlÅíorm in size, anci some observations were

niacle with the view of comparing the chromesome arrangements with

the stable forins of floating magnet arrangements. i",Iaterials xxrere fixed

iti the case of .P/itzseoli"s with I.icENT's chromo--acetic-fortnalin niixture,

a previous treatment with CARiNToy's alcoho!-chloroform-acetic mixture

for a few niinntes havin.cr beeR given, and in tlie case of Cassde simply

wSth INAwAscniN's mixtui-e.

                i. Phaseetus chrysanthos, SAv.

    The number of chromosonaes was determinecl in pollen mother cells

ancl cells in root-tlps to be ii Encl 22 respectively in all the cultivatecl

forms examinecl, as liste[1 in Table I (see also I;is.s. i, 2)•

  i)DoNcAs'rm{, L. (ig:4), An ;ntroduction to the Study of Cytolocr.y. I..ondon.
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[Il-ABLE I.

l ChromosomeNumber in

Naine of ciiltiv-t tecl

fonns of tl}e plant
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.I'Ieterotype inetapliase
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" I<ensalcl "

" Daina"on "
     b
" I<Ion adzuki "

" )v•Iidoii-yQ/gore "

" Nrocrore )i
   ts
`C XXrllse-lllal'ubtl '?

" lf<ayo-aclzul<i "

" .N'atsti-adziil<i "

" Cliiba-tirumi "

" Betii-adzttk'i "

" Shirosaya-aka "
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(I?ig. 2, d, h, le)

(1;ig. 2,.o)

<Fi.cr. 2,f)
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II CFig. I,nl
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(l?ig. i,a)

<Fig.. i,b)
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l)ltctseol?t.s rtltr;,sant' ltos, SAv. a-L

LNttcleat plates in cel}s of yoot'-tip],

7n.-t. i-Io]notypic nuclear platei in

poHen mother cells. a. " A•fartiba,"

b. "I<ensaki," c. "Dainag.on," tl.
" I<on-ad7ailci," e. " .FNIidoriyogore,"

.li " Y"o.crore," .o'. " 'XVaseniaruba," lt.

"I<uro-ttdzuki," il " N'atiuaclzuki,",i.

`'  Chiba-urtuni," 1.'. `' Benl-adz{dci,"

l. " Shii'osaya-alswa," fn. " kX'{aniba,"

7t. " IN'eRsttki," o. " Daina.cgon," p.

" I<on•adztd<i," a. " kFN[iclovi-yogore,"

T. " IL'agore;' s. " XXirasenitu'tiba," t.

" IN'uro-adzul<i." (Zi?.!ss ili2Xcomps•

Oc. I2)
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    I[n .l)liaseol?ts "u2tZ.cra•ri's XNTEiNsTEiNi) has observed the same number

oi {)hromosomes in polren mother cells Es xvell as in root-tips as the

number fouRdl in our cultlvateil forms of /?liaseolvs cli2'y,saniflios, kg.;txv.

In .t?[}liaseolus clir),sa•nflios the chremosonies in the melotic cMvisions of

pollen motlier ceils are nearly rouncl in shape and of smal1 size, thougli

there is reco..-o'nizable a slight diEference iB size bet"reen these chromosomes.

They are clistribute1 in the equatorial plate, gener,ally evenly Epart from

one another, so that counting of the chromosomes xvas very easy. 'II]he

chromosonie arrangements were observerl in the metaphase of the ketero-

typcA) as wall as of the homotype division of pDllen mother cells. The

ciri'ansg'e:pent configuratlons ai'e g'enerally of a form which may be dia-

gramatically expressecl cas a chromosome ring having some smal[ number

of chromosomes lnsicle it. The results obtaine(1 are summarizect in Table

II, the result from each cultivatecl form of the plant not being respectively

clisting'uisheil, but the forms of chromosonie arrangement where the same

number of cliromosF)nies is inside the ring being- taken together in one

group. Froni the sai•ne view point as discussed by I<uxvADA in his paper

on tl}e same thesis, two cases are distingttishea he:'e in the table; in

the one case all the chromoscmes are founcl arranged str;ct'iy on tl}e

eqtiatorial plate (Ctase A), ancl in the other they have not yet completely

forme:l the nuc!eLkr plate, s",nie beinfr foun:l slightly .bove orbelo.w the

otkers (Case IP,).

    Irom [Åí'able II it is seeti that in both c.ases A ant! B., the forms

of At'rang"ei•nent in xvhich 3 chromosomes occupy inner positioRs are the '

ino,st numerous, ancl the forms having 2 tinra 4 inside chromosonies

respectively conae next in frequency of oc"currence tticl those with i ancl

s respectlvely are least numerotis. It is a very significant fact tliat of

the forms that occur most frequently, or the forms in wkich 3cl}roino-

somes ic re founcl insicle the ring, those forms ln xvhich the 3 chromosomes

are arrangeFl in the form of a re.crular triangie, surrounclecl by a circular

ring.r of chromosonies (Fig. 2, .cr aBd li), thEt is, an Ert'angement form

  i)XVmNsrriÅíiN, A., (ig26), Am. Journ. Bot. Vol. XIIL No. 4.
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2. I'Ieteiotype naclear i'epresentin.t various fonns, of arran.creinents in pollen n)other
   cells of Pltaseohts chity.s'ctntltos, Sav. I-Iollo"r ciyc}es indicate that the chromosomes
   are sligbdy ouL of the nticleai plate. a. "]farubci," b. "Dar'na.e,on," e. " 27(Tiero-adgul??;"

   tZ. " iNl idori-yotsore," e. " I<on-itdzuki,".,rr " Xl rase-niaruba;' bo: " Yo.crore," lt. " as•Iidori-

   yocr.ore," i: " )XIartiba," i. " !<ensal<i," 1.). " )v'Iidot'i-yo.nyore," L " axratsn-adzul<i." (7-,i;:ig. s

   Jlt2 Å~ coinp.s. oc. i2-)

   i)This form of chroniosoine avrangeinent "ras

gi obsevved cases havin.cr 3 inner chromosomes in

relatively

Case A,

 infrequent, there

Rnd 2x oiit of 79

being I8 out of
in Case B.
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of chromosomes which corresponds to the stable form of arrangenaent

of floatin.cr niagnetsi) are of frequent occun'enc.e (46 out of gi in Case

A, and 34 out of 7g in Case B).

                  2. Cassia occidentalis, I..

    The haploid number of ckromosomes in Cassid Xonieftlosa•, is report-

ea by SAxToN (igo7•), and in C. 17z312tla, by TiscnLEpN (ig2i), each to

be i22>. Xlt the case of C. oca}lentali3, L., in which the countingr xvas

carriecl oet at the nucleEr plate stage in the heterotype clivision of pollen

mother cells, the nzunbev w,as founcl to be i3.

    As the chroTnosomes in the lieterotype metaphase are all of nearly

unifor!n size antj slntpe, tlie plant xvas tal<en as material for observation

for the sanie puypose as in the case of Plia•seolvs. The results obtainezl

are gt'xren in Table Il I, the txxro case.s A. ancl B being' distlnguishezl here

                 'cl.ffcllll.

                           [L"ABLE III.
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  i) )itkzuNo (Igl6), Theory of tbe Atona, Part. II, [I'ol{yo, ancl CANNotN', i-I. Gr. (Ig23), Jotirn•

Genetics. 'VTol. >.<III.

  2)TIsci{LER, G. (Ig22), Allgemeine Pfianzeiils'aryolep.ie. Berlin.
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I'Ietevotype nuclear plates vepresenting fo}'ins ef arrangen)ent in pollen inother
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                there this practically the same
               .l)12aseol2ts betxveen the nrmiber of chromosomes

     inner positions ancl the frequency of occurrence of the fonps

                   chromosoines. A. ccorc]ing to IN,I}zuNo, in

             mao'nets, 4 take up their pos;,tions insicle tke ring'.

                 rei•iiarl<able resemblance to the stable foi'm

                iii.i.o'net.s in the fomns xv•hich are of far niore

occuirence than any of tlie o. ther fo. mns cllffering froni the arran.,(..re-
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                         SUMMARY,

    r. ' Tlie haploicl numl)er of chi'omoso:nes hi the heterotype c!iNrisiofl

iR pf)11en inother ceUs was fotmfl to be ii in some cultivatecl for!ns of

.Zi]?/iaseolits clir),santlios, Saw. ancl i3 in Cassib occiblenlali3, I.,

    2. The forms of the arrangement oÅí the ciit'omosomes were examin-

or'l in 2g4. cases ifi 7:?liaseoli•ts, ancl in i42 cases in Cassziz,
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    3. 1[n -Pliaseolzas, all the cultivatefiJl forins examine:l being tal<eR

together, we fina that cases where the number of ch: omosonies oceupying

positions inside the rin.cr is tlie same as that of the inside fioating magnets

are tl}e most Rxmierous, belng' 63.2 per cent. in frequency of occurrence

when all the ciiromosomes are arran.o"ed strictly in the equatorial plate,

ancl s2.6 per cent, xvheii some of them are scattered slig'htly above or

below that plate.

    4. In the case of Cassde, these frequeRcie$ were fozmcl to be s8.8

per ce.it. an'j s6.s l)et` cent. respectively, results which are nearly similar

to those obtaine:l in 21iaseolzfs.

    s. Ifi the cac se oÅí both .Pliaseolits and Cassia, the mosÅí frequefitiy

occurrlng forms of arrangement are those which rese:nble the stable

forms of arra:gement of fioating magnets.

    In conciusion I xvish to express my sincere tlnt nks to IProfessor Y.

I<. ufwADtx, imder Nvhose directlon this iBvestigation was carrievl out. IDttEy

thanks ai'e also clue to ]Yfr. I<. ABti<o, DIrector of the I"IokX'aiclo Agricul-

ttiral Experiment S.tatlon for kin{liy placin.o-.' materlal at my disposal.


