




























































































































































































































































































































































































































































































































































































































in f̂ 9ti W i t M InrtlM^ 

S* RBfiadran «ad T»S« Clynlun 
DtpartMBt of aotaosff Seliool oX LiX« 3ci«ie«»t 
liortti»BMt«m i i iU UnlVMrsltyv stillXoiie»7930l4« 

iawilty—it mad yiold of ^« imUflHi* ^tm 'foy o^pimrii Inlimto* 

<̂ ^ 1« JhHllTTil ^^^ **>^ o**^ rodiosonoitivo tiian dorsal surfoco 

S9laoo* t^tiilo q^BO oiiM iaeroooos In tho pX«iito gi¥«A low oipo* 

MTo of fwrtgrs* tlM biflhor twiytmni noro inhit>itoi7« Ladorol 

toanelilns «•« otiauiatod ii i irrodiatod planto* Gao«o n^m ioliitaltod 

flowor eluotorot bony aMibor« Oony ^f^mmtt toorry yiold and oood 

wibar por bonrrt ^ tbooo Oorry yield «raa ooot oMM&tivo to 

r»imdiatloa« Solaaodiao produatloa itoo iaeroaaod ty low ô posiaro 

iNit higlMHr angoamrot woro inhlbitoiy* 



«f «t«roid htttHMii^ tlM li^port«ie« «f fffflmai i M l M I • • 

I f M v 9ut this ip«QiM ttMds g«M«U i9gradiltti §m ULfiMr 
u. 

j^MUl tef^rt nwitrMtiil ^ t iva t i in i is fsssiMs* Za tmmit 
3fSAM MMMI fSSTS iMEfV iNMNI ifffi'^HSiySl.y VMidl tO ittteSS MllMrttiMI 

mA laersasiiiff finstie varisbiUty in CUVSTM •sittlmdi yisKts 

(MMitt* 1972| CbsttlMn st «l« 1976)« IknnyWf no ntliwiyit hss 

iMtB aad« • • y«t to Imufovs Jp JbMlMI ^ i ^ ^ rodtistisn as « 

tool* tim MitsMnto sfiTisisBnf is dsiwfMiasdl to s siMii4si'ofeAo 

sxtsnt 1^ tbm dsgrss sc in^yriss of M̂  gsiiofvtisa (aimanPit 

%$f%) mad mmk iajiarlos oUo sfXsot tiis sixo of M^ pspiiiotion 

to too trostoA snA ^ * If̂  to ^ roiood iVUatk^ I97t}« ^liMo 

tliio iofonMtioii is not ovailsnio iw g» JWitttt ""^ ottMipt IMO 

M i t e t o SBOSyOO ttel S^tfsot o f SOIltO WOOSttPOO o f M H M I fnys M i 

î UoEt 4«y«&opMBt and IMPui iaOm^A ii^jury in tHo l l | yUnto of 

lary ooods i^ j | * JMyHI (Miottirs coatoot U « 1 M uMli 

iiTodistod ot Whotha AtsMio Rooosreh CoBtfo. trmatm vttii tHo 
fid 

i M l f Of « Co OilWOO O l i t t i B i 4*1 IsB/lillUtO* XlM 



ffiOr •aqptwit HMd mf 2«9t §«0» 10.0, 15*0 aaA «>,0 1 ^ flw 

IrraAUUd •••4a mr* ftown iMkok to ^iiU«ng and a«fwi in p9tB 

tUlad with 111 aixtura of aoil «ai fanayard MMHTO* Par 

traataant 290 aaada vara aoim «t ttia rata oi 90 aaada/pat^ f i » 

pata vara ifatarad ragiilarly to aafntain aitffiei«it aa&atitf^ for 

|PMBMJMltiOtl» 

w i n iMdUr MMtUui alid aaadEUbua vara ^nnairiUBitad 

ia tHa aapariaiaiital pXota aC llartli»£aatani HiU lasivaralty* 

ihiUans* ObaanraUona on tha grawtli and nyrartnati^a ateraetara 

af aantrai m^ irradlatad plonta vara raaarAad fraa 10 pUnta 

par traatMRt* Siaoa initlatian af fUwariag aaoura batli 4& 

eontrol oad irradlatad pla&ta ai^roxlwitaiy 30 daara aftar aaalagt 

tba foXlawiag grawHi lOMraatara vara raaardad in 90 iays ^A 

aaartiInjaj plant haljtfitj pljuitaeliroii lifHiwi waTiiaMi iMidtii and 

iraadtli af t M 6th laaf• Ttia laaf arao «aa aalaniatad â  M4.ti» 

plfiair U o f ^ mth iMPaftdtiu spina t i l u r aod aiaa on ttia d«raal 

franaanny (intanai^) par unit araa ifaa oaiaiiiatad fey divftiing 

•aainrtBi a l i tte iplaaa f rm doraai and vanitrai aorfaaaa of tiM 

6th laaf, TIM olauta vara feMMCvaatad 4 awmtha aftar aaaiaa MMI 

tiia Mariana vagataetiva and r«prodiiativa ebaraetara a—Jdarad warai 

•waiar of br—alia»» flawar oitiataraf hmrxy mmlitrt Harry yiald par 

plant* TiM araraca toanry waigixt and aaad m»bar par Uarry vara 

dataiBlaad fraa 20 tMkiMaM oar tf̂ Mfeaaact of 5 iMrrlaa aaaiu 



So&Modln* eonttnt an at p«re«sUtt 4af wtlglKt iMsUi 

«r CnuMM f t aU (1965)* 

r«r«<Rt«i» of inhibition or ottnuXatiMi ii«i ooiiOMilotoa 

mtn tiio liolp of tilt f orsuioi 

Control • irradiatod „ ^.^ 

Contrti 

lUBUIAS AW> OfaCTBflHOH 

Toblool rmtla that t h o i ^ t w o ray ><iOowfai of 9 IcR 

«id ttovo aisnifioaatlLjr iahibitoA plant lioigtitt only 15 anA ao 

kA ascDOBuPao amilil i i A i k i t n1 aatonhffmn *«*̂ »̂»- QMiitk ia l i i i i i t lon 

by fMBA irradiation in aaaianooootto ipo^*« *UMI INMA raportad 

^ if^l^'^^'n^lMl (dp«<vo« mad 3iagiotOtt» 1953)f MMUyHtt 

<Hioi<lnan» 1996} end gm I t fUlUtt i (gUmtiBt̂ t 1d7i)» Kadiation 

indoiail rodiaotion in aoodLing tioigbt and srovth inhitaitiatt nagf 

lM dua to doatruetion af daauuBO to aoioai iiurl iiitaaiii CPateiA and 

tiliaiii 1974} i partial failuro of tha iatoraedoa to alooii^Ov 

dotroaao in tho mmmt of proUforvliac ooUa (Van*t iiof mA 

^arrotft 19^9} # nliroaaa—• atructural doMso in n i f i o f atto 

ealla folloifing irradiation (Oraor and S^Mloot 1991} and awrtwi 

(Skoog* 1939)* Howovor* «ao«Pdinf to Sparrov ot A. (1996} tlM 

••artMnj of rwlnoail atoa aiangation to rodnood anBln XmnAa 

naar bo « i oyarolapH ftoation oineo xmtritianal lovola and 



0 

CMrtrol 4,9 *, 0.93 8.7 ^ O.iiO 

2*9 W 5f2 • 0,27 S,6 • 0.li2 
( • ^.12) ( - T,14) 

5»« m 3,7»* 0,14 %j3 • 0*1S 
C- '24,4a) (• ^•59) 

10,0 Ml 4,1**p.td 7,8 • 0.29 
C- T6,32) (- tO.34) 

15.0 lA 5 , 1 ^ 0.m 7,3»* 0,20 

•»•« Ml 2.6»* QM «.t»* 0.43 

C»ll» «t 991 l«v«l 0.69 0.95 

f i |»rM In toraelMit (l«riet« parowt Inhibition 
(«I/stiBulatlQn ovtu* c(8itrol ( • ) • 



SMhaaiflui of assladXatlMi »ay «l<o 1M laporUst f aotors* 

KffMt of f«»raf jgpitiirtt «i loaf «ipansloii in tho dtb 
XMf MM Af stmliod (T«Bi.«»2}* wtillo low Mtfgwrep of'r fir» 
tfld not affoet Xoaf l^m,0k In imdiatod î ImtSf MIsr 10 Ib̂  
«9i0HM eaussd slgialficant iitiiibltloiit ocaparod to eontroU? 
Ttio latorol «aip«î on of tho Sth loof woo •Ijntftoiiitty 
ottMAckod in 2*5 kR •wptmro oad tho ttflMr î tftaMPoo Iw4 ao 
off«et on latonA aaq̂ anaioii of loaf* Ttmo boro loaf langtli tfoo 
MTo affootod byY rayo tban loaf !tf*oodtli« Tldo ooiAd bo dMO to 
gvoator injury to tht loaf tip BoriotM oMparod to tiio plato 
»onst«i (Tablo»a) • Sioilar varo tbo oboorvationo of CI 
(197S) iaa^ 

ioof oroo woo oUgbtly otimOlatod by low i p m r t a (2*5» 
5*0 and 10 kR) )Mt tbo higlior iwpoayroo (15 and ao kR) woro 
iiuabitory (Tablo»2)« Zntiilsitioii of loaf o^panaiao 1̂  r»»rayo 
turn baan r^portad in ^sXSBM lyuiUBHi (CtunlMB* 1979) and othor 
planto alao (Sundi^ and sparroWf 1961)* 

Spina OMiilMi' wd lylno intonaity/araa iriMiaid a doofoooo 
idtb ffi iaeroooo in n-rajr «p<wiyoo (Tablo»2}* Tlia rodiaetion in 
apino intonaity ia dua to rodiaetion in opino aunkar* Xn 

in a«peaiiro (Chanhfm» 197B)* Tko difforaneo in tko two ^MOios 
io kaffwm vtillo in £• ih-?1iii>̂ 7MiT eoaparad to ^ îao aunborf aof« 
injttiry was ewaod to 1- ĉpansloot ia ^» Ifl^gyi ^̂  ̂  '̂'̂  
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ipliMi mmSb» ntdeti i s •ttmttA aor** Xhougd Imi 

i« fttliaiilattd ^ ttM lowwr «qpMurM» li&gbMr 

vary Ut t l* iatilbitloiu Variati<»i in th* rMpoiuM e;f tiM 

difX«r«it sp«oi«i ar* ri^ortsd in Utttratur* (OintlMl and 

i^arroii^ 1961)* Wtftiag (1977) wtiiU diMUMiag «»• a^iiti 

• f î rowth homonss OB iatsgrtttion in higher pl«it« W^MBI fd 

*tiM ip«eifioi^ «t tlw nM ôBM to a given growtli mMtsUmf 

iM umilly dattniMA iqr *Qm0t/Uft»9* or prvfroaiiag of tiM 

torgot Uacoo flnd wtiioH iMgr bo tho raooon for difforont 

•ffooto of a groiftii h o w w in diffofont plimta"* 'Tho Aiffo* 

mit ia l offaota of radiations on diffarant pUnta aan bo 

«9la&iMd on ttio iybovo liaaa ainoa radiation aro ItaoMi to 

• iMt tmemoaal disbaiaaoa in %ha irradiatad plant aatavlal 

(Skoog* 19^1 Sidara at a i ^ 1969) • 

fa lya l s of ^»ina8 on doraal sad vi(ntral surfaea of tho 

6th loaf rovoalsd that aoro apliMM aro produoad an tha dorsal 

•urfaoo OQ̂ MtPod to tha voatral surfaoo (Xabia*!)* spina 

lataMity on tooth tha wtffaoaa ihflwisd a daoraaaa witli « iaaroaao 

ittT-rasr anpoawfa, Tha injury oauaod to ^>iaa wailiar md spiao 

iiit«isity« e«̂ (»arad to dorsal aurfacat waa mora an tha vwitMl 

Mrf aoa SHggoating that ^M n̂as of tt>ia aids vara aora radioaa»» 

aitiva* spina sisa on tooth tha aitrfasas «^a atiataatad ai^ii* 

fioMtly toy lev •gqpomiroa of g w i rtors (2*5 na) mA iahitoitad toy 

Mill a^poaurea (20 1^ • Xnhitoition of apina aiao toy high 

Is rtportad for ^« fjln^ffrm olao (Chavlwn* 197i)» 
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Xn til* ptmmt stodiy vkitle low^r l y i w r — oX r nqrt 

Idfiur ia^Mitrts 4id avt iahliilt vmbt of iMPmrtm ftrMA 

(Tî bl»»4)« Xo&Uing radiatlcmt arc loMnn to Wmik 9§$MX 

ilwilwwtt «>d iieo^«rat» lat«ral >rwwhtng (SaXt 1911)» 

A4M«PAI»S to SkMg (1995)i rolativttiy M M U dM«s oC a»r«fs 

r«dto« or isactivifto «axiJi prodiKsticmt mA doyl iy i i i t «f 

lAt iMi tttto MF«i pffWMted by irrmtottng ateit %!#•• iUidlctioa 

iiidiw«d (itianllatioii of sida shoots LB roportod in Ut«r«tyro 

(lolue, 1979) «̂  

Wimmt oliast«ro« borrr aua^or* bor«y woftiliftf lufiy 

yi^l4 «ad oood auabor por ti^rry woro inhibltod toy iP^r^r «^HMMVM« 

or tteoo bonr yi^Ml tioo aoot tmmlWrm to i«-r«tt«tlMi C7aklo»4}^ 

liUiOB ot oU (1971) fi»orUd ^rootor Mnol t iv i^ of yi^Mt 

••<»ir«l, to «t«i iMglti md otworvod tuot pUnt rattOMMAtirty 

iworoooii oneo Hlfeo ^loBt d«r«l.apo nprodiicUyo <i»iilUtioo» 

t te prtooBt st i i^ 9Mvid«o m ovidoneo la tnio dirostion* ttm 

wmmUmx i a iborry yiold is duo to o rodwutigB I» Wriy w m r 

«Hi b«iTy nolg&t* Xn ̂ » JtiBMlflHit hoii>»trt dooroooo in yioM 

wm ^lam aaiiHy to roeteotioit ia borvy volgMt (ChmliMii 197i)« 

ft«diatiQi»»ladttMd Mdttotion in yioid io raportod for any ylJKto 

Cmitait 19731 fmstnoTf 1971)^ 

SoliiiorUm ^orMB^ofO mwnil a oUslit iaofooao ia U^ m 

to OOtttMl OBd tHO dii l f orOBOO WM Oi#tt£IOMt« fUm 

lii||hor OM̂ MMPOfoat iMwiwirf roouiitod i a a doofoaao i a t t e 



art tUMJiftfl. ts tte «•«!» lî ipartMot sr Botteyt !i«tHi ffnttw 

HiU ^MifM^^, ShiUoQg for fseiUUos* 



Btettf B« 1972* Curved spine mitaat la Solans 
induced Xiy irradiation* Curr* ^oi,* ̂ ,|i 

Bli3Ct» 3* 1972* Hutetion Ktnetica in gJUMI* ^Sl^* i^orU Genet* 3| i 
1-293* 

CluMlMii* Y«3«« I>«ll« Upad^eyav K«K« Siag^ & i>» OMfidLy «91>«̂  
^- -^ Zndueed sutations in ^lanua kl̂ aaiaaMn ClaMiei • • • • 

yrwiteing pUnta of H2 generation* I*iMi*iU dilli* i|t 
17W173* 

Cheytant jr«S* 1978* Cwwiei ray induced variation in tiM dg»elepni»t 
'̂ -̂ "̂̂  '̂̂  1* ItiMliMI <̂ »̂̂ «* "̂ t Indian Bot* 3oe* 2Zt 3^7»452* 

Ctaepra* X*C* & U0* Kî eery 1968* ^tereid sipegenin bearing pianta 
•X India* Indian For* ^ t 6aO-$30* 

CfiiMna« A*R«t V*4* Pa—atmiehenknt B*G* uorikliiaa A JUiU Keaeer 
1969* Jetemination of atareid i^Lyeeallialeida* 1 
Bioohanistry J^i 224* 

< âvieat ^•^ 1973* Effeeta of ganna irradiation on growtH and yield 
of agricultural eropa«>III* teot orepB» 1 egimea end grnM* 
Radiation Bot* ^ s 127«136* 

£lirenl»erg« U 1971* Higher plants* In cbwaioal atftaiotta* Prinaiplea 
and aethoda for ^ e i r detaetion (ad* H* Hallaandar) $ 

fsautrier» A*Q* 197S* 7lie influonoe of gonna mediation on dry 
aeeda of Lueeme CY* Wairau « 1* Oisservatiana an the K̂  
generation* ^vinm* SJ^* Bot* i^t 7>t1» 

•OMft C*H« & H*fi;« Seholea 1991* Tlie affect of ionisiag radiatiana 
on tlie broad bean root* Part Kill* Grawtb rate atudiea 
and hiatolagical analyaia* Brit* J* AadiOl* 2̂ t d2»92« 
176»130t 228»23S» 2a>291» 3aV382. 

Giawkal* J*E* and A*ii* sparrov 1961* loniaing radjationai Maalionteal 
pbyaiological and {sorptK»logical aapeota of tlMdr effeeta an 
plenta* In i^ioyclopaadia of Plant ir̂ kiyaiology i«id* tf* 
Buhland)« pp* 359*^11* Berlint apriagar* 

( 
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filiiWt lUS* 1973* XHorMMd iNig«t«tlv« and gmiumtlf ptmtt 
growth iady0«d Iqr pr«»MMiai tTMttaMat «f n td i ultli 
•Mil fwradiation <toMs« Proo—dlnsi o^ tte fHigloiMd 
•onf«r«io« en rwHatlon protection. J«rua«I«it 1973 Vol U 
4ia-424« 

&«ult B«Uf 0* SiaglM U* ^utsHi & JUL. Dinar 197i* A«4ifttlOtt «tto»to 
«& growtli and ooneMitratlon of total ollial^tda la JMlDl 
Sm;^ U lodian J, liê »* Biol* H i 13>1J4« 

XiXlioot î «o«t H«J« Jonstoatiii A j£*a« 3i«MHr 197U ^ » U goMui 
irradiation of the soybean plantt Sffoots of tjiptgiirat 
aoqiosyro rata «nd davaiopMOtal ataga on grow^ «Ml 
yi^ld* RadiaUon Bat* XL* 22>25a. 

f^^iolamk^ ii«G« 1996« 7ha afXtota of obronio gwMH irradiation i^an 
tifo apaaiaa of ^tff^ttlii MA tbair itarapaaiHo i^brid* 
PluB* thaaiat Hutgara. Tha Stata Univaraity» Hw &eimmA«tt% 

r«ti4» J»0» Ik J,J, Stan 1974* £ffaet of gMMa irraftiatiin on aaad 
ganainatian and organisation of ahoot apaac in ^^^iiiiii 
MS^^SSSSSB »^ 2asSi^iBB MmaUh i^bytOMf^lMUgriltt 7̂V1dO« 

8axf K« 1963* £i^ atiamXation of plant grovth by ianiaing radiatiOA* 
aadiatiOB Bat, j{t 179-186. 

B*Q*t A, Klaimiofa & B«A« Hilan 1969* Daatmotian of a 
biological aetivity of gi^arallic aoid bar Uw doaaa of 
ionialBg ndiation. Hadiation aot« ^t 34»*591« 

F* 1939* Siffaot of Xi»irraAiation on anslA and plant graiftb* 
J« callular Caap« PhyaioU gi 227»270» 

H^mrroMt A«li«» J«S* OunalKalt l*«A« 3etiatrar and G«i.« Hagan 1996« 
fuBour formation and other aorphokmatia rajpimaaa in an 
ai^hidiploid tabaaao harbrid wi^9umA to JIIPIWIB ganna 

' irradiation* /UN ^» Bat* j^t 37^38g* 

gjparro^, A*H* & w,fi« singlaton 1935* Tba uaa of radiaaabalt aa a 
aauroa of gaana raya and aana affacta of ohrania irradiatiaa 
on growing plaata* ̂ * Kat* jĵ t 29*>48* 
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VaziH Mo;, J« & A«H« Sptfrow I9d5« Hadiation sffacts on tiM 
growth rata and 99XI p^ulatlon ianetina af aetivaljr 
gro%ilng and doraant roots of Trad^^an^a J t iU l l i * 
J* Call* Biol* JBgt ia7»199* 

Vavdagf P«F« 1S77* (̂ rowt̂  substam^as and intagratltm in tHa 
whoXa pl^nt* In intsgration o£ <iOtivlty in Um 
Hlghar Fiant {dA» i>»ii« J«nBltics)» pp* 3i7*it»i« 

Sjfip* 3oe« K39* BioX* tio* 31* 

*Kat aaan in original* 


