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                      INTRODUCTION.

                                                   L    [t'here are many garden varleties of the narcissus plant l<nown,

having various chromosome numbers, such as ig (diploid), 2i (triploid),

28 (tetraploid) ancl otlter heteroploicl numbers in somat{c cells, but wkh

eregardi Åío these va:'leties no details are 1<no"rn about tlie behavior of

chromosomes in the meiosis which may give a c!ue to the ori.o`in of

these di'fferent nuinbers. Zn triploid plants, for example, we have hitherto

found the Åíollowing three main eypes of the chromosoma behavior in

the first inaturation divi$ion :

    i. NTon-formation of hivcklent chromosomes:-Iii this type thei'e

are as many unpairecl or univalent cl}romosomes as the number of
somatic chromo$oznes (l/Zila2'aci;uni la6uSo"atu•m, ll; lacerztm, RosENBEi<G

(i9i7))•

    2. Co-existence of bivalent ancl imivalent chromosomes (Alo7'?is,

OsAwA (ig2o) or many other examples).

    3, Formation of trivalent chromosomes (exaniples as iisted in p.i8s).

    These differences in the bel}avior of chromosomes may be due to

the intensity of aflfinity betvreen three "homolo.gcus" Åëhromosomes. If
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the iRtensity of affinity bet"reeR these chromosomes is no"nal, they xxrill

beh,kve iii<e the thircl type. but if tl}e intensity ls belo"T the nornia•1, thc.

bel}aviot' xxrill be such as. in tl}e first case or in tlie second. In othet` xxrorcls

we may say tkat iR the second case, one of the threc chromosomes is a

chromosome clorived from a different orig"in. Tl}xis ln the strict sensb,

the chromosonies formin..rr. bivalents incy not be saicl to be homolo.o'ous

xvith the unpairecl dhromosomes. In thethird cEse, on the other hand,

the three c'hrotnosonie,s xvl}ich •inal<c. up a trivalent complex• are l}omologous

xvith one anothe.r, bo.cause they inay be t{al<en to 1}ave been deri'vg.d from

the. same ol-i..o'ill,

    If xve find thEt three cliromosonies in which the A'IENr>F.Lian factors

in question are inxrolx'ecl f6rm a trivalent comPlex at tlie first division,

xxre nia>r say froin thi$ 'fact tl)at t.1icre "Till be founcl the t'riploicl segre.o-a-

tion iBsteEd of Rormca! ]sXi'fENDF.i.ian or diploicl seg.'reg'ation, (i"ood examples

have been illustrated in a l)(rl?tra inutaBt and tlie triplo-I'X' nnitant of

.ZI)rosoPln7at.

    Thus it is an important prcblem in cytologiccl gencti(".s, not only

from its sc,ientific interest but also from the point cf vie"r of breecling,

to study po?yploicla2 or nRultlsoniic states of honio!n...o'ous chron?osomes,

with special reference to their g'cnctical relations as xvell as their on'gin.

    The obiect of the prcsent investi.o..'ation is to lcarn the chromosome

behavior ancl tl}e ori.g.'iii of. 'various chremosome Btmibers iR •various

.o.' ard. e.n varieties of Ararciics2ts. Tl].e investigatlon is now s.till iii prc>gress,

ancl the present paper deals only with some results obtainecl Åírom sonie

of tlie garden varieties investi.o.'atecl sincc the atitumn of ig27. TI}e.g.e

xvill.be (liscussed ln a later paper.

    i7NIy thanks are due to II?rof. '!Lr. I<uwfxDA Åíor his valuable sug.cres-

tions ancl constE nt guidance tl)reu.,o,'hout the work and to If)rof. I-I. I[<iHAi<A

Nxrh6 shoxvecl ine much l<inclnes.s in alloxvin..c.)' nie the use nf his !ibraries.

   1. 1;Y•rol<G,NN, Ig26.
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I am also indiebte.51 to i7NIr. O. IiY•liiNouciii ancl i7X[r. "IIr. `TNItxEDis. for their

klnd aclx•'ice aRaf help.

                MATERIALS AND METHODS.
    'l"'he materials usetl Nvere tal<ori froin plants which liaf-l been cultix'atecl

in tlie e.xperimental g,czrden of our laborator>ii. III<oot-tips of the n3ateriai

platits xvere fixecl in the fiel;.'l at once in lll/'i.E"{"fiNG's serong $olution.

Ifor pollen motl}er cells, NAxvAscKmu's fixative2 was Åíotmcl the best oÅí

the tilxing' fluicls used, though this f}xati.ve may not be said to be -L xrery

goo:l one. - For staining, I+IEiDEixrHAiN's iroii a!tun haemic toxylin xvas

exclusively en]ploye[1 in the case both of the roo.t-tips ant'] of the polien

mother cells.

        THE SOMATIC CHROMOSOME NUMBERS,
    Tlie nuniber of chromosomes of tlie narcissus plant was first re.po,rted

by S'roifps (igig) ancl later by Dii iTXIioL (i(L}22, ig2,s) an[1 I-IE rz (icy26).

The results (2n) reportecl by these authors are as follows :--

.t/V(xrczlgsxts Poeifibets var.

    I)oetarum

    OrllEltus

    Glory of I'..issy

    Albion
Alcvrci3siAs bijlo7'iis

    rAt'. Poe"l'l2'lls .alis.(Is Å~ x'

.,1'Xiu'cilsszis f)seudona.rci3's2ts

    711t7107' tYPe

    •7711'llOl. CltCZ(V1711'llCltS

           "
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 IL;tLl'.

I4 or I6 S'rOMps (igig)
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  i. 'rhese rnateriaas "rere cellectLtl froin nurseyics NisMio,
cEi'scontinued some yeavs ago osving t'o ti cevtain ck'cunistance+-'Y'•Ii;1•

  2. I% Chvonilc acld io parts
     4o% l;brmalin 4parts
         (1}lacia} acetic acid i part
     I"''onnalin xvas adclcd i/ninediate5i before uie, I;ev further int'orn]atlon,

  3. Cite-cl from GAIGIIIi, Ig26,
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    •1111'71Z>flZdS

    711ztllc2ts

    caPax 'Plemts

    7'eravionizts Plen2ts

    foinistonl Q.ueen of Spaii3

    .•lfaxiimets

    GoideR Spur
    I[glcolor Victoria

    Buttonhole

    King Alfre1

    Van WavereR's 't

kV. PoeliL'pts Å~ N.

    I.ucifer

    ILucifer (bud vc"triation)

    I-'uselier

    1?uselier (bucl variation)

2VarciSszts i'7icoviparabiZils

2Va7'ci3sus Balbocode?tni

    The number of
are as follows2 :-

kVarci3sirs -tl]?seztalonai'ciirsus var.

    " Victorla "

    " Alb!cans "

    `' Empress ".

    " Grtmdee "

    " Olynll)iEL "

    " King Alfred "

    " Golcien Supr "

A/rarcdssz.ts z'fico•in.Pa7'abzzas var.
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  Chromosomes in nuclear plate
from root-tips of various garden
starieties. Explanation in the text.

a-l & n-e, Å~ 22IO. m. Å~ 2990.

    " ]NTelson ]NIajor "

    " Gloria lrvIundi "

    " Sir Watkin "
iVa7'abszts Balbocode'ztm var,

    " Common HQoped Petticoat "
       (double fiowered)
    " Conspicuous "*
    " .AndroeciLun of Balbococlium "
iVai'cilsszzag Poelz'czds var.

   " Poetarum "
tVarci3s2-is las-etla var.

   a variety (" bicolores " type)

   a variety (" albae " type)
   " I.tttla "

2Varci3szts Poetag var.

   " Elvira " ?
xVarcz'ssz•ts fo71eanZla

   (double flowered)

   As will be seen from the results
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myself, tlLe narcissus plant consists of polyploiclal s,roups (diploid, tril)loicl,

tetraploid and hexaploid) 1iaving 7 as the cardinal number, anCl of some

heteropioid varieties xvhich are furnished with a nuinber of chromosomes,

suc;h as 2o, 22, 2s, 3o or J"2. Amonsr ig garden varieties of the

narcissus plant I have ebserved, there are s diploid, 4 triploid, 2 tatra-

ploic], i hexaploicl ancl 7 heteroploid varieties having the chromoson?e

numbers as just listed above.

    It is to be noted here that tlitere are in some varieties such as

"Golden Spur", " Poetckruin", certain diflferences betweeu the chronioso.nie

numbers obtaine:1 by myself and those .criveR by tlie previous authors,

while iri others ati exact coincidence is seen. Accorcling to DE A•IoL,

"Golden Spur" has 2i chromosonies and according' to S'roMps, "Poe-

tartun" has i4 or i6 chromosomes; btit accorcling to my results, the

former has 3o chromosomes ancl the lcktter 2! chromosomes. It may

not be impossible to suppose tkat the difiierence in locality inay bring

about these changes ifi cliroinosome number, but we have no nieans to

iclentify these plants with those investig'cxtecl by otlier Euthors. Tl'ie same

results as those of the previous authors were obtained, on the other

hand, in soine varieties, sucli as "I<ing AlÅíred" and others. The

ntunber of chromosomes o'E this named vcreriety has been fotmcl to be 28

by both DE MoL anct myself. i'Nccording to I-IEi'i'z, !V, Balbodoali'2tm

an[1 2V. z:nco77iparabllis kretve 42 anfi i4 chromosomes respectively. A•Iy

resuks show that some oÅí the varieties in these speci,es have these

cl}romosome numbers.

    In the heteroploicl forms I have founei vftcrieties xvith 2s, 3o, ancl

                                                         g32 chromosomes besiCles those with 2o and 2-.. chromosomc}s xvhich were

observ(.)d by DE lr•N•IoL, BLit vttricties having i6 or 2tl. chromosom(liLs such

as were reportejl by S'roMps lncve not been founcl so far as the present

mvestlgatlons g,'o,

    Through what processes these heteropiolC fo.rms hav•e arisen is an

interestiRgr question. Several possible processes are to be consiclerecl.

InvestigatloRs on the meiotic phases oÅí these plants, w•hich are Row
going on, may cast some lis.ht on tlSe probleni.
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      MEIOTIC PHASES OFA TRIPLOID VARIETY,
               Narcissus poeticus var, poetarum.

    " Poetarurn " (=?Vl. .z5oEli'c2ts var. Poelarzim) is a triploid variety Nvith

2i chromosomes in somatic cells.

    eeterot.iipe Dini3fon. The synaptic threads'are so fine and so

slender that it is quite inipossible to recognize xvhether or not the three

homologous chromosonial threads conjugate three by three to form tri-

valent elements. According to ]NI. ]VI. I.EsLEy (ig26), in triploid tomatoes

the spirem is longituclinally double in some parts and single in others.

        ., ''I,il'g'ri.'gag.Link•';'ts,,,

      .y -. •sc '- r:'./..     '` l.i. 'i"S•X'•lilkk,, ,.. .es.ttiiil.i-xNglt:x$ig,,

                          •. ,i di/ W'' (C".1,.,
rc

tN

7vL'.--i.t{'

             23
 Figs. 2-4o. )itleioticphase of pollen mother cells of triploid varicty "IPoetarum".

 Fig. 2. Late paehinema ot` early strepr)inema, shoxvin.cr, spirem threads in s{de by side arrttngc-

       ment having tlje third element joined end-to-end. Å~ 22io.

 I;ig. 3, The same, shosvinscr three spirem threads all in side by sidearrangement. Å~ 2:io.

In a later stag'e where the segmentation of the spirem occurs, there

can clearly be seen not infrequently the triple arrangement of the

chroniosomal threads. Sometimes the three components are so arranged

that one component is conjoined end-to-end to the other two which run
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paralell to each other (Fig. 2), and sornetiines all three come

side by side to be longitudinally triple (Fig. 3).

    Both in diakinesis and metaphase there are found 7 (="b

                  4a

together

asis " or

     /- ." --
              k

                           /

               s' ../ 6
                    "f"               N-rv-".-".

                7

 Fig. 4,a-b. Two coll]ecutive section'b', Diak{nesis showing7tvivalent chroniosoines and one

      nucleolus. xl7Io.
 I-'ig. s. Heterotype metaphase, showing 7 trivalent chvomosomes. Polar vie"T. Xi7io,

 Fig. 6. The same showing trivalent nature of chromosomes veiy clearly, Polat' vie"r. Å~i7io.

 Fig. 7. The same. Side view, showing 7 bivalent chroinosomes. TrivcfLlent nature is very

      clearly shown. Å~ i7io•

cardinal number) trivalent elenients, each consisting of three component

chromosomes (IFigs. 4-7). In Figs, 4, 6 and 7, the trivalent nature can

       6e

e.""3'
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      eo

       8 io
 Fig. . 8. Heterot,ype metnphafe shov[rinLT. 6 triple, I double ancl I sin.rle chromos. orner. Polar

       vlew. XI7Io.
 Fi.cr. g. Thetame, showing 6 triple and 3 sin31e chromor,ome3. Polar viesv. Å~I71o.

 Fig. io. The same, showing io chromony,omal elements.. Polar view. Xi7Io.

clearly be seen. Sonietimes we find from one to several single or

univalent chrotnosomes among the trivalent chromo.somes, so that 8, g

or io clrroinosomal elements may be countezl in the nuclear plate, as

shown in Figs. 8, g and io.

    Since trivalent chromosomes were reporte:1 as having been found

in Canna by BELLiixTG (lg2i)i, the same constitution c)f heterotype

chromosomes has been found by several investigators in several triploid

plants liste5 below :-
    Canna (BELLiNG, ig2i), Dalzgra (BELLiNG ancl BLAKEsLEE, ig22),

hybrie] between perennial teosinte and Indian corn (LoNGLEy, ig24)2,

llLyacz>illizts (BELuNG ig2s), Ue7rzerocallik (BELuNG, ig2s), Toniato (]NL

M. LEsLEy, ig26), Zea (RANDoLF and ]tstlcCuNTocK, ig26), Canipanztla

hybrid (GAiRDNER, ig26)3', 0eiiothera (HXKANssoN, ig26-'27•), JPrztn2ts

(OKABE, ig27), .Prthmila (ONo, ig27), lrz3 (KAzAo, ig28), .LJ•coptis

(NisHiyAMA, ig28), triploitJ intersexual plant of 1?uffzex Acelosa (ONo,

ig28),

  I. Cited from XILTILsoN, I92S•
  2. Cited from JNIoRcJAN, Ig26, Trivalent chromoiomes are found here in varyinLT. numbers.,

stich as r, 2, 4•

  3, Cited from HAOKANsgoN,Ig26-'2•7.
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    Narczlrs2as now adcls another example to this list, Recent reseic rches

oft Tridehitm hybricl by I<"iA}<A itnd NTismyA)fA (ig28) also slioxxr

that iR the triploid hybrid of Trzke'ciim•, clironiosome combinations with

some trivalent chromosomes x'icrying in number from o to 3 are met

xvith beslcles the nornial (7ii+7D combination iR xvhich no trivalent

chromosomes are founcl but bivalents Lkncl univalents onl.y. R. ecentlJr

BRmGER (!g28) has also founcl in two bacl<-crossecl inclividuals of .a

certaiti Niicolilvfi.a hybrid varyin.o.' nuinbers oÅí trivalent chromosomcs to-

getlier with correspondln.o.' numbers of bivalents ancl imivalents besides

i2 bivalents wh{ch are constaRtly fouRcl iR these inclividuals.

    In Can7za an(1 Dal?tra (BELLItN'cT, ig2T; BELLING cSt B)LAKEsLEF.,

ig2-p), when the chromosome distribution to the poles tal<es place, two

triplets of the trivalent chromosomes sepairate from each othey towards

the poles, the 1"elllaillillp.' olle 1'clllgillg' itseif at 1'alldolll xvith ally olle of

the separatiRg triplets, anfJl thus several different combinations results in

the number of chromosomes in Dal?t7'a, for example, such as i2:2,I,

I3:23, l4:22 etc. up to I8:I8.

    Iii Nazcz3szts, the behavior of the unp[irecl triplet is sonaetimes the

same as in Can7za or Dat2t-7'a, but is not' talxvays so. [[t can be not

iRfrequently observea that during the distribution of two triplets towE rcls

the poles, some of the third triplets la.o' behiRcl the other chromosomes,

bHt iongituclincklly split, aRd their halves separate towaf'cls the poles after

tlie other chromo$omes have reached the poles. Similar behavior of

chromosomes 1ias also been obsenrcl recently by I<ARpEci{ENi<o (ig28) in

the V,2 hybrid wjth triploicl number of chroniosonaes, pt'oclucecl from the

crossing' of 7.?a"lianits and Brassiba. Tho number of tliis kincl of triplets

in one polten mother cell varies firom o to 7 (Figs, ii-i7). The

frequency of these numbers obserx'ecl in H 2 pollen mother ceHs is recorde:l

iR the following tabie.
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Fig. u. Longitudinal division is seen in one triplet shown solid blacls'.

Fi.cr. I2. . . ,, in two triplets . . .
Fig. i3. . . . in three triplets. . .
IFig. i4. . . . in fo-r.ttiplets. . .
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i7. Longitudinal divison is seen in seven triplets. One chromosome is drawn s,eparated

   from its original positiotr for the same p!irpo3e as in Fig. i6.
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Number of lagging
  chromosomes

Fvequency

o I 2 3 4 5 6 7

9 I8 28 26 I7 8 4 2

Total

l

II2

    As wili be seen fro;n this ticble, tke extreme case where 6 or 7

iagglng chroniosomes -cre formezl is excee:lingly rare, bein.cr only 3.69io

in the former case ancl i.89!o in tke latter. This fact naeans that there

is little chaBce for the tal<ing plttce of the equational dixrision in ail or

the niajority of the third triplets. On the other hand, cases xx'here the
             ttequatlonal clivision tal<es place o.nly in 2 or 3 third triplets are of ftar

mol'e fl'equellt occurrellce, tllek' fl'equeliÅëy beillg 2s -L IMI -..3 elo' 1'esl)ectivc!>r.

Tliis shoxvs that theye is a hig,her possibility fc.)r cases where the la.o,.'s,"in.(,.?'

chrotanosomes are two or thyee in number. Cases where one or fotii'

triplets ia.o." be.hincl the other chromosomes are interme:liate in frequency

betwoen the two extremes, an[1 cases "'here there are. no or five- la.o.'..o'iii...'

tr{plets come next iii frequency.

    The chro{no$ome behavior in th{s type of dlvision is k, nalog'ous to

the behavior of chromosomes fo.uncl by I<i}iARA (ig.2A..) in the triplolcl

h.xrb!'id of 7>'zZ2bitmi, which 1iave been siHnmarize.'l zinrl-er the " Ti7'libztn2

Å~Secale type" (his paper, pp. ii3-i37), exÅëept tl}at affinity betweeti

homolo.o'ous chromosomes ls strons,er in the case of Ararczbs2ts thtkii in

tlie 7beZzb?t77i hyl)rid. v
    Irom the irregtilar clistributions of chromosomes mentionecl above,

(lifferent nLunbeys of chremosonies may be expecteil to be founzl in botl}

anaphasic chromosome groups. Sonie exaniples Ere shown in tho follow-

ing table basea on the data obtainecl Åírom those pollen mother cells

clr.awn in II'ig's. i8-22.

Vpper pole

Betweei) the poles

Lo"rer pole
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 i8-22. Heterotype anaphase, Å~22Io.
18. Io chromosoines at the upper pole, il at the lower, beiilscr 2I in a]I.

Ig, a-b. ii at upper pole, 7 at the lower, 3 between the poles, 2I chromosomes in

   all. 3 chromosomes between thepoles are drawn separated from their original posi-

   tions to avoid complicating the figtire (b).

2o. io at the upper pole, 8 at the lower, 3 betsveen the poles, the total being 2i.

2i. 7 at the tipper pole, io at tlie lower, 4 between the poler", the total beinscr 2I

   chromosomes,
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     Occasionally the nuclear

 laggin.cr chromosomes can

 in the cytoplasm ancl form

 the micronuclei is mostly

     Befor6 the completion

there is sometimes formed

 (ig26-'27) has observed

kerne") in parthenogenetic

play an important r61e in the

isms. KuwADA (ig28)
the restitution nucleus in

internal tendency to respond

be strong in one plant and

ver' y strong, such pectdiarities

would be almost of normal

change in temperature &c wil1

not be impossible to consider

conodtion and thus it is

   T. By "balanced" is meant,
genes is the same as tliat in the diploid or normal type (MoRGAN,

)ssnyt

         of llxe ATarczlss7ts .Planf. I. 'igi

  LSC}NS Fi... 22.
rN 'lt ,,,,i',.g",i,ww1,[1:,P9,le,'l.c,zz:,l:,";';

i/llil/.oSi>i .'
 chroinoionies.

     '
 '

     membrane is formecl before some of the

  reach the pole. These chroinosoines are Ieft

   micronuclei (Figs. 23-2.s). The number of

 one or two. .
   of the chromosonie clistribution to the poles,

   a lar.o'e nucleus (Figs. 26, 27). RosENBERG

  this type of nuclear formation (" Restitutions-

    Eztlvaleracz'ztin, and pointed out that it mav

     doubling of chromosome numbers in organ-

recently published a paper on an occurrence of

  BaranoPlzola 7'aPonz'ca, and states that "an

   to external or environlnental conditions may

   weaker in another.. In plants where it is

      as what is callea the restitution nucle:,

   occurrence, because in such plants a slight

    cause the peculiarities." (p. i26). It may

     that a triploicl plant is in an unbalanceili

 more sensible to the external environmental

 accordin.(.r to xNIoRGAN, that the numlerical relation3 of the

                       I926, p. I24).
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24

     23

               x/                                   /

K'`k "a' lti("

Il•lllllli""

                                             27
Figs. 23-25. Tfieterotype telophaie. xl7I'o.

Fi.cr• 23• Showin.cr la.crging ghromo]ome3 left in cytoplasm.

Fig. 24. Showing one micronticleui.

Fig. 2S. Shosving two micronuclei.

Fi.cr.. 26. An eavly stage in tbe nuclear nie]nbi-ane fonnntion of a Iarge nueleui (" reg. titution

       nucleus"L XI7IO. ' ,
Fig. 27. The same. Phlagmoplast is seen. xi7Io.

influence than a diploid one, According to BELLiNG ancl BLAKEsLEE in

triploifl Dalzdira, the first nuclear division is entirely omitted and only

two nuclei, each with 36 chromo$omes, are formed in the second division.

T. hesr hold the view that these cases of no. n-recluction may be .ereatly

lii            

lllili.,.llll                  

 ,-,••kl
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increasecl in number by transient cold. This fact seems to support our

view that a triploid plant may be more sensible to the external environ-
                                          .mental inHuences than a diploid one. KARpEcHENKo (ig28) also has

observed the same " ommission " of first division in triploid F2 hybrid of

2?aPlia-nz•ts Å~ Brasszba. It is an interesting fact indeea from the view

point just mentioned, that in triploid .ZVara3szKs there are some phenomena

similar to the restitution nucleus. Though details are left for future

researches, I can say at present with certainty that in this plant too,

there are found many diad pollen cells in the homotype telophase,

    Uom.olyPe Dd'vilsz'on. The observatlon of homot-vpe division is not

yet fully conipleted, but the results so far obtained wi11 be mentioned

here. The chromosome numbers in the nuclear plate of both sister cells

"llkhNt.'. SN
s- I'I

5B

0
1

aR)stsoGo

700(<gSs

              28 2g
 Figs. 28-2g. Homotype metaphas'c. Polar view. Å~22io.
                                             tt Fig. 28. iJ:io chromosomes. ' Fig, 2g. g diads +I n]onacl:II diads+I monad, tlie total number of cbromosomes beintr 2i.
                                                         D

are io:ii, io:i2 as is to be expectea from the behavior of the chromo-

somes in the first division (Figs. 28, 2g). In Fig. 28, io:ii chromo-

somes are seen amounting to 2i in all, and in Fig, 2g, g diads +i

monad: ii diads + i nionad, the total being 2i chromosomes.
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    It is highly probable that the equational division may take place

in the chromosomes that have undergone chance distribution or a random

assortment in the first division, but not in those chromosomes that have

already split longitudinally in the first division. These latter chroinosomes

" .g

,

/
ii"{i

'

'x

I"igs.

Jr'ig.

Fig.

Fi.r.

Fig.

1;isr.

                                                    32

        30 3I
'-"

:t

ilii/

l/ti #Ii, 1.ii?l' i,1,I'.,,,,i,il.N;,i

          33

 3o-33. ]'Ionioty'pe anapluise. Sidc vieNv. xi7io.
3o. Showing tssro triplcts that have been loagitudinally split in thc first division. Onc

    goes to the lower pole in one of the sister cells, while the otl;er goe$ to the upper

    in the other cell.

3i. Sl]owing two laggin.7 chroinosomes and a chromosome bridge between the poles.

32• Showin.7 three Jagging chromosome.s'.

33. Irre.vular behavior of chromosomes, showin.7 latger or smaller cbromatin gi'anules

    found here and there in cytop]asm.
34. I{omotype telophase, showing one Iagging chromosomc left in cytoplasm. xi7io.

,



        l(tarJ,ologital Slzbdees of lhe iVarci3sgts PZanl. 1. igs

•should undergo chance distribution in the second division• Observations

have shown that this is actLially the case, Figs. 3o-32 show these

lagging chromosoines in the homotype anaphase. In Fig. 3o, in oneof
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The same showing tsvo lagging chromosomes left in cytoplasn).

Homotype teloplaise, showin.cr a triad state of ntieleus. xr7io.

The same with micronticlei. xT7io.
Pol]en triad. xl7Io.
Pollen diad. Xr7ie.
Pollen tetrad. Xt71o.

Yr.

oi7ilÅ~

38
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the cells a lag'sring chromosome g'oes vil)wti.rds, iti tmother, one goes

downxvards. In Figs. 3i and. 32 we caik see again sucii lag}.o"ing chromo-

somes ln the homotype anicphase, two in the fornaer figure and three

in the latter, In Fi.cr. 3i a cliromatin coBnection or a cliromosome

bridg'e bet"reen the poles is also observable.

    fflLnomalous behEvior oÅí chrornosomes such as is met with on treat-

ing tissues or cells with son'ie narcotics (SAKA"iui<A, ig2o) is also frequent-

ly observable. In Fig. 33, the res,ular distribution of clironiosomes is

entlrely clisturbecl, sonie number of chroiMatin g"ranules of varylng sizes

bei•ng fotmd iR the cytoplasm here ancl there. F.igs. 3-4 anci 3s show

that one or txvo lag'g'ing chromosomnJs are still found free in the cytoplasm

aÅíter the nuclear membrane has been forme:l arouixl the chromosomes

xvhich are re,.o'ularly clistributed a,t the poles. This shoxvs ti}at niicro--

nticlei may be forme.fl in the homotype clivisioR also just as ii3 tl}e

heterotype division.

    The resulting''pollen tetratjs are reguiar in form ac nd size in g'eneral

(l[ ig. 4o). INTot infrequentiy, however, diic ds or triacis are also foun(l (Fig's.

36"-3g). 1[ig. 38 shaws xc triad xvith niicroBuclei witkiR tlie cells aiicl

Fig. 3g a dicid. Figrs. 36 End 37 are figures of Åíhe teiophase of the second

dlvision wl)ich sug.o'est the forniation of triads, The diad formcktion niay

provisionally be explainea as a clirect consequence of the formation of a

restitutlon nucleus, xvlnich is lLi,(,,)'li{ly lil<ely to tal<e place in .tVaftcilgsiis.

                          SUMMARY.

    i, '1-he somEtic iuunli}er of c.hromosomes ln some fgarden vELrieties

oÅí the narcissus plicBt xvas determiRezl in roet-tips, There aresdlploid,

4 triploifi 2 tetrapioid, i he>cEploicl anct 7 heteroplold picknts so far as

the preseRt investig'ations are conceynecl.

    2. The meiotic phases of a triplgid vckriety, zV. Poeliic?ts .t6oelantm

were observecl.

    3. In diakinesis cknf.1 nietaplia, se, there can be seen 7 trivaleRt chromo-

somes, the number of which is equal to the " basis " or cardinal number.
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                             '
    4. It was observ-ecl that while thc txvo triplets of. a trivc'"ent element

are seir)arcktor1 res,ularly to the poles, the thircl. triplet undergoes a rtenC{om

distribi,Ttloi}. Thls third one lag;s sometiines behincl the others, being left

near the equatorix. 1 plate shoxving a clear longitudinal $plit. This behavior

resuits in cliffere;k combincxtions and di'fferent nuinbers of clztxomosomes

                                                    'at the poles. • •
    s. The chromosome numbers in homotype division are io:ii,
io:i2, etc. tks is to be expected from the behavior of cl}roniosomes in

the fii'st division.

    6. A,Iicronuclei arc frequentiy forinecl as a result of the heterotype

a.g. xvell as the l)omotype division.

    7• Certain abnormalities xvhich remind us oÅí the restitution nucieus

                                                                '                                           'can be seeR.

    8. Diad or triacl poilen cells are also. seen beslcles normal tetrad

polien ce.lls.

                                   Botanical Institutc,

                                       Department of Sclcncc,

                                          Kyoto }mperiitl Univei'slty.
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