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    "l"he present paper cornprlses the statlstical results oÅí observatlons

macle on the chromosonae arrang'ement ln the stag• e of the nucle-c r plate

in the heterotype division of polien mother cells in "Poetaruni", a

triploid varlety of tke narcissus plant. 'I'he object of the present inyesti-

gation is to leai'n:-

    A. XVhether or not the tt'ivalent chromosomes are aiso arranged

in the same mcknner as bivalents, the arrangement of which CANixroN

(ig23)i> has comparecl xvith that of ]N4AyER's fioating niagnets.

    B. In what manner they are arranged xvhen they are not aii

trivalent complexes, but some at"e separatecl into two components, uni--

and bivcalent chroinosomes, i.e. when these three kincls of elenients

exist in an equatorial plate mixed to..o'ethecr2).

    To mal<e clear these questlons, I have observed J47 heterotype

nuclear plates Åíor the first cluestion and 3,s cases for tlie second.

      A. THE ARRANGEMENT OF THE CHROMOSOMES IN CASES
               WHERE THEY ARE ALL TRIVALENT.
    It has been reported in another paper tliat in th;,s ``tripioicl"

variety there cxre found ln the heterotype nuclear plEte seven trivalent

    I) ieur, Genetics XIII. ig23.
    2) lr,or clo$er description3, see NAGtNo (Mem. ColJ. Sci. Kyoto Imp. Univ., Ser. B, IV,
Att. 8, I929)ny
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chroinosonie$, as mamy as the cardinai nuipber of the ptant, XXi'hen the

ntimber of fioating magnets is seven, one magnet eccupies the central

position ancl the other six tal<e the outside positions fo,rming a hexagoni).

In a large number of tl}e cases observecl, the arrange• meBt of the trivalent

chl`omosomes i'eseii3bles tbls ari'ai)L.o'en)eiit of floatinf.T iiiagtiets, wliile ln

others it dif]7.ers from the latter in a streater or less naeasere. The

numerical results so far obtained ff)r t'hese two cases are as follows:-

    i. RegulEctr cases er cases where tke chromosome arrangement

shows resemblance to the arrangement of flociting masrnets (Figs. i, 2).

•••••--••••••••••••••••••t•-••••••--••-••••-•••--••-•••••-••••••
95 (6s.395).

                                                         '    2. 0ther cases where it differs from the iatter in some way or
other (,Figs. 3--7)...........•.•••.........................••..........•.s-7 (34.7 a/6' ).
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    XVIien we closely examine the latter irregiilar cc"tses we fincl tkat

we c,'tn classify thcm as,et{n into the folloxving three inain categories.

     Cale.cror.y f:-In thi$ categ'ory, {he chroinosomes are arranged on

the xvhole ii} tl}e sx,ine nianncr as the fioatlnfg mas,nets, but seiiie of

them are st}perposed upoR one anoti}er (l;is,. 3). 1't seems to be highly

probable that cells preseBting this type oÅí aryangement liave been fixed

before all tlie cl}romosomes occupy their final positioHs, and thereÅíorc,

we may ca' ll this type of confis,uration " 1)rogressixrc form ". Tweltty-•four

cases oÅí this form xvere countecL •
     Cale.cror.y 2:-Cases where the chroniosomes are arraz]ged in a

circular forin, with vary'in.(.)' niLMitibers of chr(/r}mosomes occupying tliLe

central positloR, the number cliffering froni that iR the casÅë of floating

mag'nets, XVe call these forms of ttrrctnsrement celiectix,'ely " Adiodified

forni". NIX7e caB distinsruish ftirther iR th(-) f()rms bclons,ing to this

ctttcf.rory the follo"•'insr three clifferent c.ases:

                                                 '
    a, T"ro cliroinosomes occupy the ceRtral position$, the reinttiRinsr

i}ve being arranged iii the outer })osition surrounding the- ltiner txvo

(]Fig• s)• '                       '
    b. x9N.il sev•en chromosomes occupy the outer positions forming a

riBsr x/'ith nonc in tke central region (II-]'g,. 6).

    d., One trivalent complex xvliich takes an elongatecl form, the com--

ponents being joined end to end to one another, occupy the central

position. 'In this case, the distal end of the cliroinosome is $tretcked out

beyoBcl the cir(`.umfet'ence of the rins,' of cliroinosomes (Ijg. 4). If tliis

long rocl-$hai)ed cl}romosome occupies an outside position, tke arran.o'e-

nient resembles that of tlie fioatinsr magnets (Fig. -.).

    Calg.cro7'p, 3:-Cases xvhere the arrangemorit belongs tc) neither' catÅë-

g'oiyinor categ'ory 2. All the chromosoines are exrrang'ecl xvithout ic ny

clefinite orcler, this prtol,ably 1)eing clue to tl}e action of some external

af,.}'e;"icio.s s.uch as flxatix'cs (Ili'ig'. 7). XX7'e call this forin " Irregtilar

ÅíOlrRl ".

    Tlie i}umeyical results obtainecl for the,g.e forms are as folloxvs :-
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  ].'1'Ogt'eSSiVe fOE'lil ..................;.....................,.••.24

  "Ioclifiecl forin

         i /?,Ii4
  lrt'egaltut foi'm..........................,......••.••.••.•••b•4•••I4

..-..r.T..nv.......mm.. . .

(!6.L%)

(9•3%)

C9•3%)

          Total 52 (3a•7f"5)
                      CONCLUSIONrr(A)

    IR the majority of cases observecl, the seven trlvalent chron-iosomes

are arrangecl in ,i siniilar niicnner to t.hat cÅí XlrfAyffi<'s floetting inag-nets.

Tbe number of these cases amounts to 6s.396 of all the cases observed.

I[f caseg oÅí the prog-ressive- form are reckoiied t}s tran$itory stages to the

fiBcal distribution figure, the total rises to 8!.496.

  B. ARRANGEMENT OF CHROMOSOMES IN CASES WHERE SOME OF
         THE TRIVALENT ELEMENTS ARE SEPARATED INTO
                UNI.- AND BIVALENT COMPONENTS.

    rl"o clear up the second que,stloR raisecl in t'he introduction, son)e

observatlons on the beliavior of sel?t).rti.tecl xini- ancl biv•aiemt components

of. the trivalent elements were inatcle. .1?or siinplificc'ttion oÅí the.mattor,

only tliose Åëase.g xveye selectecl for observcatioi}, in xxrhich onljer one

elenient hacl separatecl into uni,- and 1[)ivalent coinponents, xvhile the

otl}er six aleni6nts [tll t'orinecl trivalent con)plexes. Cl'Llioug'h tliis case

xxTEi.s tl}e one ],vitli xvhicih xve nic)t niost lireqti</'tntly ainong tliose liavingr Ei,

number of' sepa,rttted componeiits, 'E xvcas able to observe oniy 3s of such

cases for tlie present investic,.ration. rlil'liis i}tm3ber may be too small to

clrca."T tk, statistical conclusioR, }i)ut sonie benefit inay accr"c froni the

results. Tl}e cases observ•ed inay be classified into the folloxvin.g four

cates,ones ;

    Cal'ebro7p, i :-Ct•t$e,s xvl}ere the tmivalent ancl bivalent elements form

thc outey rin,,o.4 of chromosomes with t'he mELjority of the others, triv'alent

elenients ([iigs. 8-ii), 'In ]t'"ig'. 8, tl}e univalent and bix•'ttlent eleinents

stttnd slde by side, btit in Il;is}'. g they arc fouticl in the positions ditL-
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      is separated into the tmi- and l}ivalent coinlnnents,

      '                         tt    C"ate.aor.y 2 :-Cases xv•here both the univaletit

eccupy the central pssitions (I i.g,s. i2-ir"). In Fig'. i

ancl bix'alent element$ occup.v the central positions, , but

them one of the trivalents is also found inside the

    CalE.crorj, .?:-Cases xvhere only one of the

or biNralent) occupies the central position (l'a"ig.g.

only the bixrale.nt element occupies tlie central
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"Yhe an'an.crenient of clli'onio.sdmes in cases "rhere one of the trivalent cleinents

                          I;.xplanations in the to: t• Å~I7IO•

                             ancl bivalent elements

                              2, only the uiiivalent

                               in Ii.o". i3, besi(les

                             chroniosonie. ring',

                            two eleinents (ui}ixralent

                            i4-i6). In kM""if..v. itl,

                              position, while the
                               outsicle the rino'.
                                           -s
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Tn IH"ig's. is and i6, the bivalent and the univalent eleinent respectively

oc;cupy tl)c central position xvitl} one o. f. the tri.valents. It xxr.is not observed,

l}nNvever, that tlie unlvalent' eleinent alone occ,epies the cen#ral position

xvithout associatlon of ot'her ele;ncnts., bix;alent or trivctlent, though suck

is ofte.n the case xyith the trivalent ancl .g.o. rnetiine,s ,"/Llso xvitl} the bivalent.

    C'a•tego7v, 4:-Cases where both the untvaletit and the bivaletit

remain oxK'side the chromosome ring (Fig'. i7). 'Irhese. cases mtay be

lool<ecl upon as modifiecl cases belonging to cate.o'oi`y i.

    Tke numerical results obtainecl for t'hese.. four clifferent cate.o,,'ories

aire as follows :-
                                  '
                C'ategory I...•..••,-..............•..••.•..•+.•.....•..••.23

                  . 2".".--.".".","."..""."....".".". `i

                  . 3-L-•-••---i-•-••--••--•+•+--•--• 5

                  . 4•---•-•-•-••--••--•--•-L-=-•-•• 3

                'Total 35
                      CONCLUSIONr(B)

    IIt is t notable fact that in niore than lialf o'f tlie cases observed

(Categories i and 4), univalent and bivalent chromosomes occupy tlie

outer positions, forming a ring' with the trivalents, or are left outsicle

the cl}romosome ring, or to put it in other xvords, thktt only iti a

relatively smalt ])umber of cases (Categories 2 and 3) clocss either uni-

xyalent or bivalent, or ])oth to.o'ether occupy the central po$itions. The

question as to what is nieant by tl}is fact is left for further investitga-

 .tiOll. .
    I.R ccnclusio.n I. xv•is.1} to ex.press my heftrtiestt t'lmnl<s to l'rof. '5.['.

[f<u"r•ADA. f.or liis 1<incl direct{on throu..o.'hout the Nvorl<.
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