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A Btndy vas iHtte m grovth aat bract pigmezrtation is poinscttia

tm iatlmm^A Iv fast natstron IzradiAtioa. Plants from tm varlstiss

of potassttia^ ItiJMsaaplelt, a parlcliiial ebiasra, and S^iBg KsSk, a

saastle plidi:^ vexs irraAlatad attlk ]$00 rads of fAst mvtfooB, Sue*

oassire psMMtlcaia af cnittiaga usia rootaA ftrae Hwae plants asA

aiif-Hiifl to floMwy. At this tins bract dlasistar and Tolant halnht vara

aMsuniA far grcwtdi mapassas. Color duagaa cn braets vara also x«*

eorCsA a««araia8 to BiM», tgipa asA frafwmt^.

It "*f fonoA tbat plant telsPt fHl braet Alanatar wara raAiioaA

by Irradiation only idMn tiM» lAMWts froa lAiidt cuttings inrt win

wars pxeseat at tba tins of irradiation. Host of tba cbangae in

braet color utra fOMWt on Nildcalplnkp Vm parioliml obiaara* CbanpM

froB pink to raA or uAlta oaciHrraA at about tba taaa frafuaaey. Sbaaa

aaetora bacana fowar aaA larpar as suooassive crops of cuttii^pi wars

raaMsnA fron tba natbar plants.
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ItqrslolQgista aaA pltvb lixwdlers hmm AtsozHHid inA afipcsrts ind

MMdla aufeattCBS i—wrwd trm mttor CUMnlas planta 2k, 2B,

22., . Stcvaxt (29) luw tmimmA tiste «pcat» lAleh lunm naturalljr

Otttin'wid ia aertoia plific poSiiMttiA var&ttira. Ctetagr (9) atuftUd ttMi

lUEtvartt of scnartile autatlcmtt Isdueed !»/ ntdiaticn la emwX flowering

p3aiits* MtitlipilS't (22) S'tudled sow of thi aeobanlABB m*

•poBslble for X*mQr iaiamid gliiiiiii la flowir eoler of tbo oanwtlMi.

Ihla etuty vUl to okaroetorlao oom of tho ytfpiMiM*'-

*|W)»ew««e jw ootost tloooo Of Dolneottl* f £ux^aztl& niileliBrriao*iianiiiia^^v "■« " ' ■» —«fw- ■.ih. *■— . . tt imrmfwrn Jf;,';!',;,,', J

VUId.). A oeniMKrisoo Twtwua tiMi Mttpiiologloal and sfaysiolcglQal rospoa-

ios of two rarletloo of polaaottia after aoote eapoa«are to faot nautrona

vUl km wtertakoa. Oooparlaon vUI Imi aada of radleeettiltlvltar, fro*

faesfly of viallOe tract aaitatiooa, and idiaraeteriaatlan of color aotaata

Is Vraote eoBstikMriUag liype anomt of pigpaast oliaagaa* iforpliolaai^Uwl

rweesaaa tnaedt aa plaait 1mi40»k, tract diaaater^ aed tte aMriMsr of cwt*

tisflpa from irradiated verasa control plasta viU te used to

dlfftreaoea is growth reapoooea to Ixradiotlos.



ISEEtffBR ZX

EEVTBW OF XnBBAZOn

A nwibcr of authors lumi roportod an tBeroaso to froqueiK:/ of

mmiAIo jmAtiaoB m M oporto ia iUMrtieultural plMtta aftoar

Hum to Z-roys, samo aragni or foot-aotttroes. for eateoplo, foUooiod

roAlstleiiii flOHor ooJor iMsm Ooob rioonTintiii la Hfttmio {S) *

MfiroJlTO eaardiaolio (20}, ChararwatibMBat (k), Aathirxhlniaa aajus i^},

Plagthiai caryqpbylltffl (22) oaA gradteseantla {16). ChZorc^laat

aototlOBO luoro also Isowi iaiwoof Hy Irrodiictloa tn ArObiAopois (21)^

BoaiwafttA (26), Djauthua (26) oaA firo othor opoelMi as roported hy

tarn uA eoDstantia (17). tmm (2$, 3^ aXso skwniod iNoth a» ixmmf

«mA a doorooM IB aBtlioeyaBia glmnita vithia Colsua Imtm foXlowtag

fast BootroQ irradiotlon*

tbs fflhangfo la floMor eolor aad ohloroa^lZ eontont May 1m» attri*

't;o oitbor s sotwbls* or tlMi t*yTT"fT of as odsttng portoULusl

<^lBa9Nu For oxM^pls jganotie ttiTirnnrinf hraot or fXowar

«Hklor t« raxy soA to oldto or gtak liari Imnms Oboaorvid ia aoM

VWrulsMdi or pOSMPOXl^M (19/ OBA WftJHIt \X|/a <Mk AOwyBMl

sa®aanatlOB of this is -tiukt tlMMW plants are hstaroaygous for hraot or

flower oolor aoA the »itatlon of tte Wh allels to ̂  results in loss

of the ahillty to grodHBo gidooot* of or vhlte to lod ia

Villias Sia Carxkatioo (22) eoeld he due to a doeiaaat autatloa ia the

ootor layer of *fffiniiif sSmo flfwer ia oaaewtlea is detoRaiaed hy

the oidderals only. Bieiwo9ar dagaim aad Mritlspilet (22) attrihute this

2
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to ft mam ^Moigr ^Btswii(7) migSkmitm

tldft otoagft JUi BtnMkB dwnei iStat iBteanud oftUa mar ttrwA 1>i'tiiiift

e«ll8 In «B eacbftxaal layer aad take id»ir place* lldLa lie tenwd "diaplace-

aaoit". BMtee if tlae iatenael tiwraa wcxe red aad the extexeel tlftstie

eelorlaeftf aa le tlHi eaae vitd Mtitelpiidc poisaettlfti^ tiw reavataat aee^*

tap or flQMer would Imi zed, KUdealplslc ia a periclinal ̂ daarai the

^iqpf^,4fyi|i|tij!i cdorlMHi ttd tfce wderlying xial iieinplijin glvea riae tm

tin plak. eolcr. apeoiea «a poinaettift (2ff« eharysauthesBUft(4)

•ad eamatlon(22} aecai to deaoastrate thia theosy. A ravexee of die*

pleeaMkat laay occur la 'tJaa eolorlaaa agyldeiMla UMy divide peri«

elinally and zeplftBe a eeloxed Isaer layer. Ifhia would ra»ult la a mat

white flower or hract aeoter^ a eeolitioa aeea

a Import of IfUdwlpUdc(29)•

fhe auiher and aiae of these sectors, idiettaer they result txm a

■atatloa or the «9aeure of aa existing otaleara, aay vary with tlae

and eultoral praetiee after irretiatioo. Skia haa heea tSam la ehry«

aaRtheem where SmSi (33) ohtalaed a aueh hliker percentage of eperta

Or pruning his planta mmrm tSmm hetweea irradiatioB and nowezlag.

Bear (3) also abowed Ikat repeatid pruning of Irradiated black eurrmt

buahee led to the production of nutants aevcral yeara after irradiatioau

fhia nay he aeoouated for ainco lataral huda with peaalhle aputaata wara

iaduoad t# devalcgi hecauaa of the Mvere pruaiag. iBgerrow 9^ ^ (23)

elao ahowed aa iatarrelatlooahip of tint aftar Irradiatioaji aeoter aiaa

and aaetor andber la Anthlrxblnue aajwn. fhey ahewad tiuit gpeta of

edor eaargiag with tint ware largar hut fewer. 9hie ie true heeauae
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M^HinfrrAtA XBD MSBOM

pAMrto of two vuritti«B| HtldwlpiBk sad flying Hale.

wMTo dMMoa. Botb Tariotiot wo diploids tut diffw in their otohaiilwi

for eOIcar oiprossion. fitowwt (3$) reports tluit gpring Hide ie a true

fraetie plieft; aad progeegr growi froa its eooA will to IHMtolpmif

OB the other la a perlelloal ehSawra oported frcm the FeuX

MUdoeXaaa varletar* Its plidc ocOor ie ftne to a eolorless epidenis

partially oee'kins aa taiderlyiag red Msoidgrll. OeaetleaXly this vari

ety ie red aad progeay froai ite eeed would benre red hraete tnetead of

pij^ ( 29).

Fifty oottiage of Mikmiplsk aad 27 of dpriag fUah were rooted

uader Miet* Ae soon ae plaate were growing aoraaUy hO of Mtkkelpink;

aad 25 of Sprlag Fink were irradiated with 5OO rede of ucaaoderated

fieaiee aeutroeii at the Bealth Ihyeiee BMeerdh Beeetor of the Oak

Ridge HattoaeX LaaMuratwy* Xa order to revive thie doee ishm pleate

ee a group uere expoeed at a dietaaee of ̂  ne^nrs fraa the reeetor

eore fw 5 atiautes. fhe aotual absented doM eould not be ealeulated

eiacw this would require a knowledge of the eleenatal eoepoeltlon of

the plaate. Bm renaiaiag plaate of wA group were retained ee aon-

treeted eontrols* the two vwletiee were propagated at differwat

tines and, therefore, were irradiated at differwit tines. Bomver,

both were at about the eane etage of growth at dosing aad received

the eane doee.

d
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Simf tlM mtperSmat wm initiated wider s2iort dear efladltlonsy

day leagtli vm mtmm hr artlfleial murnlnatioi to proeiote vefita#

tiye grairtli* Vkm first Qtimtifin of euttiass use uatm ssiroociMtely

two SMiEs after irradiation. OMeratlon ia tbe tem seed te deseri^

tbe aueoeaatre orops of eiittia«a vlOeli eeni tatea from the Irradiated

plants at a|gpra>cian.tel9r four «e^ iatmnrale. Shaae eisttinga^ naiiad

fron four to six incttts in iuii#t, were potted in a ItX nixtare of

peat end perlite and plaeed wder a nist syvtoi. flie rooting ted

eXso wee for loog digr eenditiona* Cuttinge of toth varl«

•tiee were harvested at one nonth intervals and after ee^ herveet

wore siMsoto were allowed to develop to eonpriae ite next

or eaperiMmtal groi;^. Six gsnsratione of cuttings wirs tsfcea fron

midnipink and four fron luring naic*

Bootsd eutti^ taken froa planfea after tiie tnxninatloa of ahoart

days were plaead tnder shade cloth to aianlate alMMt day eonditions.

naat hei^ and hreet dianater sere aaeeumd idten the hreete sere

fully eapanded, Tiaihle eeotore ef hreete ehevSng eantraetiag pig-

■nrtation sere claaaified aoeording to eoXoTf aise and frequency.

m order to evaluate the nature ef the color ehaaagee ia hraets

of irradiated pleate^ it see neeeeeaiy to elaseify the oolov eectors

it to type end anoust of plgnaot prewmt. fhe firat atap sea to de*

termini if the aaam pigneiite ware preaent in the nutanta as in the

normal plaata. Shia sea aeeoapllahed tgr using thin-layar ahimmi

togrvq^ with three different eolvurt syetema. 9ia aolventa need
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nwrt vftttr-iei-faaMia «aid X ptrmit BCl, aal ai««tcBB*0.$

»ICl (Xj5,vA).

A fiMfititative omptriMm of pl#WKto ta aoswO. oiiA «Kt«at ̂ arooto

mo hy maxm of eoXarlMtrio aneOysio. A proooAavo oytUaoA

lay AMm (X) mui aoot to oiataia tlio four pl^pwnto to puro foon ta order

to MtabXish ataatari earvoa. GoXoriattrio aaalyaia eoulA tlMoi to aate

ty oxtraotiag a kaoim aaeuat of tract tlaataa vitt a kiuani mmrnt of

aoXvoat. ItHT raaaooa dXaavoaoA later tMa vaa aot a faaaltXa oparatioa*

Warn aoeood aXtoraatlvo m», after aeiA bydrolyaia of tke aattooyaaiaa«

to eatatXtat standard ourvoa using only tte oattoeyaaiAias. Agidn prob-

liMi aero eaaowteroA. A furtter attsept via aade ty aaaaurlng ataoip*

tioa wairilma for cyaalAia and peXargooidin eoapoaeata of rav piffant

extraota* AU eolorlaetnc aaaaaamwrnta aera aade oa a Ba<daH«

spoetrcpfaLOtoneter*

A teetaalq]ua desoxited ty Stevart (29) eaa employed to danonstrate

the aoaptoXoglcal dlatntutloa of treat pigMatatloe. fhe tracta vare

tors diagonally and dNMurved under a nieroecope to atew tte preeeane

or atewMe of piCMtnt in tte car Xowar epidemla and apongy naao«

plyXX tlaaua*

Padiation danaga vaa nore aorare in tta gyring fiidc vartety ttaa

in midtelpiBk, and ttua introduoad tta guestion of radtoaenaitivity

of tta t«o varletias. For ttia raaaon a doaa ra^yonae study vaa initi-

atad. f«aaty-fire cuttings fron atook pXaata of ee^ variety vere

talBHi nad rested in foisr In^i pota. Five pXaeta of aaet variaty vere

ea^poeed to 0^ 200^ kOO, dOO or 800 rada of laanadaratod f iaaioa aautiena
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%te lligniieA BMMjndi Buwtor of tb» Oak Bidiat Hatloaal Labcnra*

toary. Tariad daaaa iiara aiifalitaaaA ky varying tba diatiMa af tba

fraa tha eioa o€ tka raaatar.

Kaolaax voIimm* a faelMr ralaitad tia apaolM ridiaaaeeltlrity, wm

masaorad an aplcaX calls af tba two variatlaa. mm aaalsed,

flaad in 7M aoXutlWy^ and aabaddad in paraffJUa. fbay wtxa than

aaetlaaad at 10 mlerana aad atainad with kaaMtaaylin aad fast graan.

In tka aayistan jragian aam aaBualaed vndaz' iMaazviaii

vitlt an oeulaar sicraaatar, sat two maanraaiata, "a" aad at

aaglea wara wda tm aaok auelaaa. Aftar Mmai nuolai in aaah of tlia

apical tail layars wura aaaanrad, "a" aad *1»'* iraluaa aara avaragad and

avaraga Bualaajr volaaa, vaa ooapotad trm tha formula for an alUpaoldt

? . ̂ . (5(|)(l^) (19)
5 2 2 a

^Cthyl aleabel (959^) 50 «a^ glaalal aoitlo aaid 5 faMaldihyda
(37-40?^) 10 CO, water 35 eo.



csMm vr

mmm m vxaamm

fiMuXts frm tlMi MuOyBls QdT dftta for plAot h«i|^ ttal hxmet ilm/mtnt

ax9 tdmm la ftiblm I, U, m, aaA 17. IrraAiatilaB of tMrtflMHr s^asta

e«aa«4 a »l«&lfie«at iaeaMM la «if flaate grami fM cisttiaggi

tOma ttm tlame lOaata. Onaaratiao ana «r tlM Mikkalflnlc vartaliy aaA

ana saA two «f fl̂ iaK aigalfioaatly affOetaA ty Irradiation.

Bia aaat aatleaabla aflWeta warn abaarvwd la tha first gMoaratlaw alaca

tltta tlaaaa vaa la^wsaot at tba tiaa af irradlatlQB. ZrraAlatlen aauMNt

BO aaiustlan la l»raet dlaaatar la tlM l^lag Vttik warlatgr (7al>2a m)

and only la Idw first gtmrmtlm af (fabla IT). firaNd»3y

tliaaa slaata liad aot yat raaavasad fron tba groirtb lidiltltliii affaeta

af Irradiatlcn at tba tIaa of fZavariag.

fbara vaa also an laeraasa la eartaia aorj^balagleal raayonsaa aaob

aa ataa faaolatlon and ataa "aylittlaf*'. Slai lattar tam ai^dlia to a

eandltlaa la tiNi aiaalo taralaatoa aad three to five ahoeita

srcnr froa ̂ la yaUit. &ith faaolatloa aad "avSlttlag*' aaa yeaalhaiy ha

a rMalt af a fattaolagleal aeoditlon i,Biai»ad hy aaparahaadaat autntlaa

(JUD), flba aocmrmKsa of a loeal injury aad svparabtiadaat nutrition

would roault la tba prodootlaa of aunorous huds la elaoo praalBlty to

oaeh other uhioii ooold thM fwoo la the oaaa of faaolatloa.

A awBdMir af dlfIhowit ealarad aaetari wam raaorarwd fraa the irra*

j^Haata.* tf the lifffdwHnr*' la midhilylaii art
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Grow
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In ^tiarwi

P 9*stXrr«dl»t«d

1 $0.80±10.30 71.78* 9.21 126.22**
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5* ••aMi «»«»«»
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5 22.68* 6.51 25.52* 7.77 1.8.
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tui l*Ts41aibs4 txA Sflo-vlxrellstwNl pXaota.
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ii^ not ^ dl8e«r(to&.
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DucB m fm wmm mmmm m mm mmm
Of MIXKEXXOOC SQOBEflEtA

Brast 'MmitiSr aii4 ̂ itaa^ax^
Dgvlatloa la OentiWitftgB

Irradiated l^-^irradlaiMA f 9l»t

X 2?*90t 4.00 28.^ 2.90 10.90**

2 94.^ 5.96 55*^ 9*04 11.8.

n 4MN*

k 29.93* 5.or 29.3T* 3.f9 H.8.

5 ir.44± 6.^ 18.89* 9.27 I.S.

§ 22.90* 9.M S^*m 3.36 S.8.

«»X»aiastie8 si«nlfieaitfe 4UJR8MnnM» (.01 lifwitl) Waiem wmm
of IxraHubwl *ieB*l3rraAlst»4 pljiR*8.

%ea»M or tia9«v«t»ms in gswOamm tiO*
yam diaearted.



sbowB ia Flgtartts 1, 2, and 1 iAmw tai« sma ̂mMXim fit

Milikfilpiidc. Fl^isfi 2 ahowa a nail x«4 Motor and tigoro 5 a jilant with

alX hraeta ̂ MfigtA to red. fifine pieturea a elun«» to white aflTar

to thfi efiodltlofi touod In ttia MildGoUain varietgr. StuM OBrlag tiaSe la

a tma gmmtU pixk^ tmr chlaeral changes in flower color vex« to he

eagpeoted after radietloa trefifienta. ^ fimq/immy and ktada of ohangea

in jtttllcelptidc^ the perloliaal ehinera are ahoim in TahJe V. NUawSplalt

often cadilhits ohMeea fra» pink to red or white noder natural ooodltlona.

fherefere, an inereeaed fre^aiaay of aaah dmntm ma erpeoted foUoving

irradiation. Swxe vea a hitfily algntfioaat inoreaae in aaetera reeev*

ered aftar irradiation.

Vtm aaplanation of tha reoovexy of hoth white end red aeetere vaa

dlaouseed earlier es rig^orted bp Stewart (29). It la Ukelp that theae

aaeten roaultad from the naolmnioal daaase of Irradiation to either the

outer epidemlB or the inner tlaem. fhawiced. tiasue vonld be replAoed

by adjeeent twdwiegid eella« aad the latter vouM dotexalne ejoreaelen

^ braot oolor. Sha few color obanfia found eflhr irradiation in tha

variety Spring fink were all a very lisht pixSs or alaost white, fhia

li^ color mm a result of a colorleaa epidexsde OMrlyiag a layer

with aperee pdpMntatloa. fhia aaae color of internal tiasue could

also be oheervad on noewil portiona of tha braota ihaa the epidemta

vea paelid off. frchibay the eelorad esidenia via destroyed at tha

tina of irradiation •»& tha alnoat colorliaa immt tisawa took its

place* IMrthaxaorcj^ tha chance of a genetio nutation to white in

the epiffixnio le eli^ ainse pink bract color is due to a single
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Figure 1. Kozmal bract color of variety Nikkelplnk polasettia*
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Figure XzTftdlatloa Induced bract color change to red on variety
Mlkkelplnk.
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tmim iliidb in sraMtAslve to ii«i4 jte/gfe Sa o»6mp

to to fMMtiooSlar <di«oii4 to liUltt toOi tlw 4aii$ai»tt eooos vooH iiiyo to

nutate to a rceoesivo eoaiitloa or to Oeletod.

to fihowa 10 IMblo T oaoBOt to oxplalaodl at ttie

tine.

wmOmt ■«* ailo of oootero roeororod io oatdi ooaoratloo aro tlmiitii iM

fetlo VI. fbe (MMtore toeaao larBor In olio and fonor in nuOber iritt tloo.

ftlo rooult aoiiorto tto fladlago of Baur (3)# Jatt (13)# «»d dvorroo {^).

fto oM,|oril^ of oottogm la goooratloa flvo and olx ooro rod a« atoim la

ftbim VXX* BOMOvor at tto tomlaatloo of tto oa^erlaaBit tbo aottor plants

ware out tacsfc sovorely oad alloood to inraduoo shoots and fixwer. Bow

Obooti froa o!Hd ojopM^teaatal pliaita produBod a jpcpulattaa of aootom

dlffOraot fron ttioipft Oboorrod la the Xattor goooratlOBa* A awtor of

aloag Witt a few li«^ redo vwra iwooinit. Also a stoot Witt iMtmrn

varlagatod woo oisooxvad. 'Bm la orior to score as SHuqr possltlo autaat

eells la Irradiated plants^ Mwere proalag la deslrahle.

ftfOWMtti mtTmiit 1 <1 aaalyala of plgiauit eactrao'to fztm ufWcy'^j-nwi^^ fbn^lag

fldk and tto aatant red, vsliHI ttreo dlfferoat solveat KjfMtmm, ostat*

soMO pij|iBiiiii e were j^sosoat la ttreo* faif eoaolu*

slQo IB sepioartad Bf waluM Sa fatlo TUX* Blallar a>rl4aiiea for tto eolar

la *1'^ tto red podaoetttas aa taisg 4iw to dH^NunHBt aaoasato Of

tto omo four oattoeyaaliMi taa tora rapoxtod tf Stawurt (29)>

Gc^lorlaotrie aaalpsia of tta oatlMXsya&laa pxoaoat la the autaat and

aoanal traota wm not saoooaafttl. Bjfdrolaralo of aattoepaalao la tto

fom occurrad dtsriag pratoratloii 'wtid pixrlfleatlott of tto
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OF BmxRKsr oolqhed sectors

FOOHD IS EACH GBSSBAttQH

Color lhaiber of

ChmBratioB Bed White Xd^t Bed OheervAtlone

1 3B 26 2 158

2 12 3 151

5* okoh
—

«

4 5 0 66

5 15 11 0 106

$ 20 3 0 lOT

of taq^NMraturMt In |^;»esdiCKiBo this (ptnomtloa vm
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msm msmm mmt m twica m cmm mbibs
m soreoDto fZHE jud uxxsssJunM wssB^gsur

1 2 5 k 5 osfpm

2X0, iB
±20,76

23ji».00
±23^23.

171.23
±3^.93

x^,e$
±8.^

inM
t2k,3Q

M.ko
±15.i>3

S^rlag Pink 1^9* ̂
±3.9.27

158.82
±13,07

119.97
±9.35

329.10
±17.33

120.10

±9.05
156.05
±19.60

^aiWEii is (n:a>io aisrmi i stasdaxd coTor said masiircaittitft
tmm $S£Smm% et3Jli.
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Figure 5. Percent height reduction of Mikkelpink and Spring Pihk
in response to various doses of fast neutrons.
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SIMKABY ABD COBCIiUSIQNS

Sto cffftat of fast nautroo inradi&tiOB oa tract color uA grovtli

«as stuAled la two varletlas of polasottiaj^ Mlktelplnk^ a ptriellnaX

ddaara «mI %riag ntk, a ganotle piisdc. Sucosssivo gtmrtLtlcma of

cuttlBga onm rootoA fraa stoek plaato of tiM two ̂ nKrlotlM lAleh had

toon Irradlatod vlth 3OO rada of fast aautrons. Chiaarloal color

oootors oa tracts ware Oharactsrlsed aooordlnf to siss» Biad»or^ typo

of plgaent present, and hlstologlcal looatioa of pl^sent. Aa atteapt

to quantltlze the pigment content was not successful. A large nuriter

of eluapes fros pink to red or lAlte were Observed la mitiraiiyitiie the

perloHaal chlaara. Beoaase of Its dtlaerloal astotaa ths frsfonat

ofeisaiM to red or viilte al|^ not te due to geaetlc effOets^ but rather

sight dipud altnetloa of the relative poeltlon or HrtSNi of growth

of gienetleal3y different tissue. Sgaeiag fink, the gaoetlo pink, yielded

rery few color changes, those cbsexved ware to a very Ugkt pink or

nitlte and were due prehohly to "tiaa dostruotioa of iko optionts by irra-

dlatlOBj, thus eiQ^oslag Ike sparsely plgasnted tlsses.

Certain growth reepoases to lirradSstloa suok as pleat helgh^t isad

bract dlsMiter ware aeaswrod. Xa gmaral it was aotod that tisseo

prsBMt at the tlae of Irredlatlea was so» severely effeoted thsa

tissue that developed later.

2»
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AiMMuraMUtb of nfllflMUSitlvltef fiif tlMi txHi vsvietijea wajt nntrni

pUshe4 199^ Mitciirlag melMur TOOMi «a& siaut imi^^ mtmtim to van*

OU8 dosas or Ixradlatioo. Smu tkoa0 tlw nuoloar vt^tuM of ItlkiailsdLEdc

wo aiimirioaBt2ar JUunaur tlbaa tiMt ftanna Ptak variotar* an iwa«a«**«iw ar

iii#ov oaaoittntr to gam nys^ i!pvli« Mi^ yvovod to to tho moo aon-

oitlvo to vajtitStim dflooo of ixoadlotion.
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