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A OOLCRICIER sq"sé’zimzmm GRADIENT I8 GHIUN Rix P-TIPS:
By Joshua Lederbdergs
Deparwunent of Zoolegy, wnd Jepartment of Botuny
Colwubian University.

It was resognised by lavanl in 1928 that the resulss of ths sstion
of colohicine on meristematio,somatic Lissmes are nos necesrarily a ung
ioxm polyploidy. He states that after the treatiment, on onion root-tips,
thers ‘is "a denided correlation between the shramosome number of a cell
end the position of the gell in the root.” The cells of higher ploidy
were found. in the proximul parts of the mersistem. Thersafter, the ainz:l
meristem was progre:sively reconstituted to the ddploid numbder,possidly
by 8 dirierential division rate which favorec the proliferation of dip-
loid celis. Such a phenomenon might aocount in pars for some o7 ihe
teannieal diifioul tles whioh are encountered in the use of coichivine
in the srtviiicial prodmetion of polyploid plante,

(n the basis 0f chunce observatione on the ocuurrence of normul
mitoses in colohicine trested materisl,an investigation was wndertaken
t0 determine whether or not there was an orderly,regulur difierential
reaction of diiserent paxrts of the onion root to the notion of eolenhi-
oine. '

Colahiecine eiieats polyploidy iLhrough an inhibition of ine sction
»f the mitovio up}nalo. Alshough the contromere split 18 relutively
delayed, the ohromosumal procseses go shead as far as en initial,appar-
ently outonomous separation of Lhe chromatids. The centromere aoces
finaliy epli% but there 18 no anaphase movement and the dowbled mun-
ber of chromosomes 18 inocluded in a ulug.e reetlitution nuoieus. The
name o-mitosis has been adopted £or this prooe: s.It 18 ensily charac-

terized by the failure of soorientation and congression, the abasenoe



of spiile fibers in fixed material, and the ap;earance of ssparatec
chrematide Joined at & conspionous ocentiromere.d.%.

Bulbs of the yellow onion,(Allium oepa) .were germinated in & .p
water. After roots one %o two centimeters long had appenred,the
water was replaced with an aqueoue solution of colchiocine (Colohicine
Alkaloid, amorphous, ¥aliinexrodt) at conocentrations of AGUD - Db %,
After a givan time 0f Lrrmersion in this solution the root tips were
fixed in Karpachenko or Bouin, dehydrated through dioxan, mounted in
pars fin, and cut longitndinaliy av 8§ micronss The seations were then
stained with Jron Haematoxylin, Hewton's Vlola't. or Feulgen,

It moon appeared that mitoser and o-mitoses can exist in the same
~root tip, btut their relative distribution is not rondam. Invariatly,
mitoses were found in the distal,c-mitosee in the rroximal portion
of the root. The sones of mitosis and of e-mitosis are so alstiinot ap
to leave no doutt as to the reality of this phenomenon,which was noted
in eneh of almeat a hundred roots. In transitionsl zones, tripdlar
miﬂtosea were very ocueasionactly secn. In general, the efiect of the
higher eonoeniration of esagnicine ig to produce & relutively niguer
properiion of c-mitoses, anc of the volume o~cupled by them in tne
root. The plans of demarsation beiwee. wié two Zones does a0t remain
Btationrry, iuat movewn distai.y, reachdng Lte pesk,at whioh almost adl
divigion figures are c-mitotie, &t about 11 hours of wreatment.,

Considering t}xa cvourrence of.e-mt tonie as thé eytuological inalaator
of tie celils Busoepuibility to colchicine, these remal.. oni be inter-
Preieu us n graded susceptibility ,along the roct's longitmainel wxis,
of the cells to colohicine. That diiiereniinl permeakblility,or (rune-
port mechanisms,or inrinsic diiierences in the oceli's physirliogy alung
the line of this gradient may be invilved, i» re0opnized but the dsta



40 not yetv permit any desieion among the various alte:native hyrotheves,
A mmoromcopie result of the exfrcte of oolohieine ig the induction
0f & bulkous ewelling, or Vumour, in the a:icoted root-vip, the meghan-
izm 91 the produetion of which is s¢ili oouurowrnall'g' * At thaeee
threshola c¢onceniraiions, the ocontinued mitotie,ana oeli-proliferatory
activity of pari of tue meristem permits the formation of very slongate

tumours, some &ae 0 two centlmetbers in lengih,over a pariod of dayve,
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