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in lisdiiclfif in a range ©f raagisfif

ftcffi -aniisetliil^g :fe©>ifliSir multieclHilar (Auerfeash, '

1961)> mmtm. agsfifes, efebfl mefteae -s®lpli©fia%@ '

appesr©a to ©me-in in^aMai fflatafei^as m a

i#Me ^arie%:y ©f c^garaiainiS in^uciag tte" iiiffety p3.a«fe@,

is^mimtrnm-rn ei„ 1©61)»„ " - \ ^

intiigserafel® m^ms: o£ atttsite rel^easM m fax

fr^, all omx the worM pxmmm a©«l3t.

m&•oM 4,fi4tiGe^ w«taiion in - •

Improwise'fit g.»'©graram§«. .It As mmh t&m mmpare^ t©

mm-wmrnioml .^ecliisiqtteg* :. A,ies3x©^ mtitafeion ©an

b@ mcomrf4 im a tseisoerfo^as J.6 m federation

m m W'̂ - §&mm%im is felie cas^ o£ h^^rlMsafeion -'
Csi^?.bj#riiess©ii# 19'7o}».... t@leae@ of mxletf

SMatteati SQeort foy Si«»£fiatha©4l.t69) in thr©^ and a -imt-f f^ats

is a typical eKwipie im feMs», Tte woeI; 0f Sews Ca.956) m.

%£aas|@^ng.. rtafe%aac« •factor frw the wild grass •s^.«ie8 '

^aaii^s- Biffe^klalafea %© %l» ©alfelwats^l nheafe variety #jia.0se .

%riiif b|: infimee# t£«BSio©efei®ns lias whown th&t. i»w corofelnatissn!

oan also ,te© carsafc^^ by fei*ee<lin^* Acw^io^ to mmU •

i19701, it ;^®9sibl.e t© ifKiiiee '̂ snF roatatios th^t oQmm^^
n^feuiiralls^ .art »,„ aany wtilch eithss' mvet ©ccttEred

nat»raXlf'm Mave M©p lost £^m tm aataral pc^alstiQii,., IB

pyilses mm ©U. smm 12 wrleties h&m been developed,,,.



I
I

S
.f s I

I
"S

t
»

I
I

t

i

i

$
i

I
i

1

I

m
«

f
1

••f
I i I

s

t

I s

I i
I



G
O

I
§

I
f

i

t

I
a

I
i

S
S'

i
ft

a

I
I1

p

f

s
i

MI

II9

€I
I

s
i

8Imsf

«
s

s
.

IJi
I

g
«

#
-1•#

-

f
f

I
1

1
§1

H
4

i'

I

I
I

£

m

H
m

I
i

m
1

.

S
2

I
I

L

I#ii

I1i

8
.

1
I

«
I

"
S

^
3

I
:C

•»

S
& I,:©

I
1aI

s#•It

J
.

1
i

5
?

i
I

a
©

•f
^• s

..V



•r4-

©
MCmm<#•m

'.

•*w
-m«<
4'

•«.**1

•
«

•o
.

-g>

s
sa

I
I

<
3-*

:

m4
SI
t

Ev
i

mm
.

-•%

ffi.

w
f

miS
.

e
»

®
.

ip
^

:
a
.

cm

n

m
Q

fiS
m

-

I

•

fH
I@
:

#mW
i;

Ifl.

H*
9

,oftm
-•
"

-•as

•f-n;•«

,^
3«•
ti

e©
.. S""

"S€Sm
-

u

*14
©&

•
£

'

•©»

^
'>

1
-H<

8
#•
I

•»
i

m

«
>iS

"
*

1
'

oy
-'

A9J
.•-f'
I#

,

©2
I

9
.jfW

i

.0
4

*
•*

m
m.s-Si

0
.

y^-

vt-
#•

,
mt.p

f
-

0(5
*

*
s

1mmc

•s

5
«

I'StM#
'

s>«•

1

Id
'

&'ra.
•|<

*4'

e
0

«eS

m
»

a
i

f-
w

-
s

#
•

H
0

^
'

(4
1m

1;
s

m
»p4

l4
g1

•
c

Q
0

I

4
««

«

M

&i

1
I

t



10

a »|:©ea|ige^*'

dte%riimtl©8 m Meate to tm m%m •*« .^ue feo tM
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%tm^m%. vm mrnmMmlm mm% mm m tM- tiafcero-
rnmmmlmrmi mi»: smmm<mm %mn ia\ «««*««%%. '» ^ ^
tm mmmmmrn^im «« mw %^ wsmnm msy m&ii
smrn^m. •'ttef al@# iiplA^sfcioi^s more
ise^©at.if it4t).« • •_ . . •

; - mwsnaet aiKS Stasy Jl®58) and RelBse ena Wneohot (i9S7>
hava i«enel«t®« gEoups ia tbs wa aa the
priBiary cssmiom sites, Ti» E®sul£ing Instoifte phosphate
trl«s» wn hs&olya® piwpJafca

resuifclijg In Vm WA bona iseaJwg®. »QS!ie«a a®<» tawle?
' nave sstatelishea thae aikylatloo «« psrine a««» pt^imiatm bases
also oe«a«. myj-atioa afenSs «<» ^a«®)ssafcially

. so oaixed "Wanai&loois"' !safc ,tt»y aleo inatsos imiMfeiona bj? losa
of a purlne ear, si fragB'anta of a .great®* ien^to, Polot nutattto
aeem to xesjslie base ausylatleo "Meh leaSs •»© a ^ange in title

• 'rmeleo%ia« .»e<?«e»>w through eha eK«S»iige o* a sluale toase pa«.
the alfeylame^ tose will psobably paUr v»ith a areng partnes gWl
rise to ®"fetaBsmoB*. The ateates toxielty anS etotsmasfflrae
te«a)tlng abiiity ot bl«a06tional ana polyiuBetlonal alkylating
ag®ntts »ay ba aae to fcheic ability to lodtjos; ^ose-llrilsageB in

Awluitef SNA®.
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C .tyegstie nutaaeRg •.

, %n mM .plaafes musa^eiie hsm yi©W©a

®ttt©%ten'ff©q»en^€s and in mmk €as®s. tlisy mm mm^

mfilm.im% thm Mn^im CKaaca m^ Bmnms, 1910)* M

•tim m©A'& ©f %1m phfslml rautageiis ia the-

fei©l©ficai raailttial ia differsr%.# tlia spsetraa iria.iic@<S

m€ mmmw^hlrn fiiiifeati©na ^arieg dGpenaing ©p tte.

mm^-tmirn, %PU$ .ths sp@ctr». of .-

miosophfll €m§i^lem .amfe&iitt© m&f -tM %fp^ lautage

.Cs4l.« aii<S. Kapsife. IMli ifarenMir^ if61 ana- .

0ast,afss®n# |#4.3|«- ''Ws Iciaga &m mm i«i%a«.i©is'

rates ®pec3.£te l©€i" may' ^iso aepeading ©n fete %3rp@ .of

wtifeageas erapip^d la. aaii-tiois ©tlier meslif^iii^ faetos©, S©

tl»' P©ssifeil4tf «Sea.ired aaliaiit.© m& hf

th@ ase ©t sewral mmm^rns- ie %im rnm&tlm mmk'm

X% iB €?^aEacte£a.sti€' i®r mmt -C!tte®i^a|,.!iii%ag©es %lsa%

An^^ssce b©!# ^fetciiies^se' §sBigmn%B -aiiQ ctir«os^s

RafeiQss fef #®p«is®is wit-li teaisslRf ya#iat.i#aa:s: ,- %t wm £©a^,,.

' fof iesfesnee# tUsft ms .ptooucci in fearlf:!- 8@ti§ mt least five

fellies per teiife %M«i »#;€• :maay . :

fra^-efits m4 forMgts @i €te«sis%,i^ mm tmniS. Em •

wliil® 'msf mm imM' aftes X • irra^iattos

Csat© an# Hfeii© a rasa» m§ cimmmm

tetafes' is fey plays ie^l. wttfea^eis^ a, mgtoml spccifi.elt.y.

tea teeo- £m mm^ ĈteaAeal. raas-ag^os pr.€5«itt^ _
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hSRd'an^ I3|# ©fi fete ©tl^s %#is# i^uXt 19$9>«
fkmmtme 4 d#t«pai2ia%i©a ©I- «| Ittjusy showl^ he a-

jr©tttJLae pmm^m' is wiatati®©-feree^liai .(197©)'
ire^©t't@# that, im mf MmMm |>^^ose witti
low ptiy5i®l©fi©al, ^..fleets'its# etsm^ gepetic me a^sirab:

mrnl 'itm} lUtmA tM mmmm to »€as»e tl©fi'

in$mv m tM feii,@ff©fc|.©».;

Ip seeaiittf itelflsfe aft^sr a pasfetewlaf f€f•©#

a,« a©©% ' • • .•;

3, saierQ®«^. .ii:«iitr -cettaifete^ -

'4* afiSer ii^W/ia^J?®t©2:y

S® i«»feer ©f spto© p®r pl.®ii% • ' • .

€•« ' Itepfeeif oi tlorstP pm

?, • N*»Mf m mm& pm si>i.k# '

mmiMs OS mem w^M' • , _. • _

mml i %fW} »ls#' ©»t.€^ th&% with ineEeasiag .i©@« ¥#laef
ofetalsie# f@ir 0a#i '&i tfees© afeov©

m hf spm^m iWW iW^ttlo) plant injos
, way «#rr i#p0©«l»f m .typ© qI anfi ^osef

otfeer-iaoiiiyiwg fa^©rs4> mm% <1^59 6;

jr©p©rte# ^twlatioa peaii«.s ©i'tfe® killing
ra^t pw^mm^ fey a . Pa©toK eter»0SOT@

well ^##i.S!f#' <?^nge® -of•ttea genetie .aod' .t.hey a^it

©afriea ©ver m @aec€©<Siftg .feUerafeldiPs - , •
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1., l̂ledw«a fefifflipatlii,is , : .

i§^ttcfeiosi to, s«viva| , , / .

3«. W©wfefc,l«W.M%$©ft , • • '••.> .

4o fertilifef .,-

»wpt»i©gie®l and afeii<»atlities,

^miaafeigB.. Qi see^g: , . • ^

a. miw t« fssaiamfetep in ,

afelAiffet <g3£posttf#s^.- fliis- wa@ ©ifwly fey Atiwal

CltSll'ili ClmsB SMjrstw and shain

imM mrnrn .sMorwa et al,-..

I lti§) .If-ftssl©« ,#lia .Stspa^O'sra, (Itit) «siisg f^wa mfB 1« peas,^

Siwilai? Mifel»«i eti' i i9f3| in gr«

fssfsa. mm '% smttim Clt'ft). i» i>tia@©©l,«@ ;

aeinf q^rn 'mm^, se€^4;?M ««#• ^ gaaaa

©Kpostires fmsai t>o mmrnrn^ ^mim%lm if?3j;* .

A ill 9^riaifiatteo at fioses pi 'fMa rays and a

rnmpl^m impressioQ ©f fermiaatAea at m W. aoa s^i'f'nei'e ; -
o'efeieed 4b fef hmsM' a®l K©ia!sbaTOaas6i?i#ai» Il9t3 .a|,,,;«:'

m, .fr©iiaa0ttt.#-;ii^€f et al. tmm.

lr;raaiat.i©ii, ,fefal.»%i©e mrnm 2MT% cm^oxm to*98^i©0%

is fttos «^a^©3, Re'<im€ti©a In geirroioat.i#!! wifeli iR^tase

iB aosaf^ ©f ga*#, fays- i© pig©©® pe® wa© r®p«"6e€ tof ven^a%es«a

@t cat?8i» •, •
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in gemim%$.mn 'mm'̂ -inis£mm.€ in ©©!Sceii,%^at4Q68 in Fisw iBlim '

asm mUm, IfiSI# mltm &$.m cmsi mm.

rn&mm® in e^n<»wfegafci©fe# @f wm M m&9

zm E©l^fC-iSaS) rnmim^ m mmmme' in ^wmrnrnim in

p0m witii l®ws©ir m^sntB @f S^oittes© «• »

mm^Sm i%9iQ} t€^ai?t€d wmt&m €i»i®a|/-itiitaf©!is r©<3ae®^

qesmlnatim lu I IttS) fefeafc s«»39 itR

gmm^ my@ m&mA femiwafeioja In. BMnmrn* m% s

il9*f%} ttefe nm ©o '^m se«#s: |#©aii«^ ^

9l'igm imihltlm mm. •§eiami«satl.oR mm tee.

TO. relati^iieMp lsg%«€fi

pimm MSS' Bmmw^ m^mms i IfS.@)
tliat tn,«@as## «««© OmiZ%m #f in ®lii®

in a@<gi?@ass4 aiiK^tvai •ani m pimt® ^

pt»iri'f€i 8© lift tsr«a%Mfife, l'€©a€ir.a#se no^ice^, #

siariri^Bl qmmB ir^a«3Aat4siii. .to Sreneto teas a^

SoyJ&eaa wM-l® m m aea almf^ psmrn^ lefe^l im tliastoiiis.,

mhalm' ^Wttow Cimi) mtlmii in &mm msl^tlm ®i

a© » an# i©r Mtteif ^ari6fe,i®g' ^ M mm

%© te immu. s^e^¥ «% ai, iW7i}"mm€ sa^^iwi' r®4^©fei

i« ''^m^mM wmt gw«a m si. ^

&im$.^0 19#7| s%fiEii«ia%tiaK ale W-f® mmmmsKU, is*?©i

m&tlmd ^ €0@liw In with fa®aa wmm 4mm& •
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IS 1#. -tn PMsmcasmmm ,ggMm» tonsfcaptim amt ^.,

'.of piant© ^ ^ .,.;

crease# M|t.li,'|i|©rt.as« .•0I t-lie mutagtn# .A ..slfii,l.£icaafe ^ir«?€tt€:ttop,

in .fla.fit. with, ©t -S^raya a«6- ftemtr©iis^ wa^ •

,TOp©y%.ed tof ••'̂ f|.cai©'''i-f3v€s:ti,gat©s's inclndia© ojoio ^nd' ,- .

-iimiy mjeefe'm^ .««.%' CmtV -mrnmlrn,. mlJMM

obsst-^e^ s -p»ft€ssii?e jreaacgti^n -ir»- siirviv^^l with ip.^aage

iii.te® -f^is • -mmtslm I"lf765 rep«t#€ %hm in.

.humTm.* .n0 ,g3.aota. • iB trea^sfst® .^©¥<0: I2©'kii of -g^ia

• Sfeo^Jms'r t l9'^4) ^••iSO-te of

.faRnia rsfs lerm|',ip. csfwopsi©* • ' ' ''̂ . - • *

• Cii^S) ¥ef©i?te<S tliat %tm ©f teaitfey

•ae^dlisff mu, qmwm plmm mpmif witft tnme&slm

mme^rnrnm m Mm Co%©4't© ©«,.#%) iR pea® , *tar®s^ok©t CS9&9)

fonttd t^'sunrHwl ^ Im tmate4 wi%h m&J,mw m

-'-M^»4fi§li@nA wxmm- (1^-76) -©bs '̂rireiS tliat. tli® sprvl.'̂ al
p#:ee€Btafe wt® irasti^Uy «4^eei witfe 0»'is pet-cent as0

©,JS^ per is co»@a^' , ' _ • , - '

pmmimwmf .il^'^'S) ttm effeete-,oi gaiwa ana

EMS ©ft •mmg>m. ^•.Ze a. •^eartase iR .a«fi.»l was ii©fei«#

with itieeeag® im. &m €©saf© m gar«a ra^a,^ walme £m

fawa rays £rm 4Q « SO HR im Em m lethal miimtB

-was ii©ti.^4 ^ri«ntiratioiis jrattging froia. .$ %# I© wi<» tJr©

smi'¥iw3. ©f was •gitneyai.iy %© ^««€as€ wit-li,

tn^easiPf ®f radiations 'anfl clieiale^l C^a© and:

Ayeragar, Sfi4)# ftli&tiaii ©fe si, CWS) febe effeefes ©f
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BIS- ^8#. PIS m ana An

•mm%.'m^^^. ' \ . • , • . - '
Esf©m-a^ m. 119^3) mpm«%mM wmrnm^. hf

i©«tS ^ ©f fMlia rafs itt s0ffe#p. •il'li#! ii©feiee4

^©lay®# mmrntlm. ia P^® % fai»a" ii-iraaialiA©ii« ^a^ttaa

m- :%te fe04i» -of Bm4Um^a. was- Bmu

©f fai*#' m

Clf73 -a)« ' sim lafsfss^aitf et ai# ||9t3,) %hat g£@@ii

9r©®pla«fe,a- witli f^a, ray® mm mh,m%& '%hm fetje p«e®fea

fctese witli fi® la feiie. &m

wm. all© r€p©«efi-;% Sl3^©©r ©s UttS) 4si

sung Iseais -f®ws fsfs ^ RliaiEina and Citi©>

i« 9r» neinf f^a jE#fs. ^11©^ -ClMi) nets# m irnmmmsm.im ,

pla^t i®s:si@ ©f gawa rafs' Isi^ s©ffeeaiia

r©^^lfes mm mtm4 % Ciff4|' m a®^ % ct*3wi

et al..' CliffI 4«- elaettt totan,^ Eeissefeios is flaafe .teiglife

i^llowinf'fW®a;i»aaiatA©n was im 111, hlrnhf

m c»i« &.m mmmtrnm, %9M)§

^tteafe CKap©« sM mmm&im.^ Bmqmi mm immm

Si©oiia, Iffit) -©ii CE«^0©ff a©«i «a%cajii»^,-,|t?©| Mleir ••

|§7-a.f and K©fior®i«ltaf#»-

BiiKfc "aei' ^lia f mMm%im it teiftife witli

wm aa^ if in pist». ii@ii©ssick iim%} wupmm-^ that, iwifiii

dec«:@ss#ii witfe «»iieeii%rai;,i©0s ©f m& |#,-04 - ©^4%}

im pm^ m a»al«i c W74) mpommS fga«ii.el m&'eBm to

tite wmm ®i pl^afc feeigtit m' %!»- «soiimafe«afci©ii@ #1 mimmiml
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siwi'lay mm %

hyfmpm^m^t-iwn} in m§U m& Kmm. flWI

IPS in tiasfe laelgM im

m w%b %l». fs-twlt ©btaiaea hf Sam^f C|fif) in mttRf

, ^ %m pt##. Stejw^ni mul C tMt •

pirnm listtfet mm rM«e©i, fe|l.©wAeg rnmflmm Isaiah

e^iistasfeli et a|»« ^i§7^). repsafee-i tm% i» soffeeaH' ' .- •

Mifli% mrnmrn^' m "at f,»iia rays^

mu &m » m&mrnm*: Bimlim tmrnm mm hy Appa

mam feia«;fe'fr» miimwi.m ^ »
f • • • . •

fet«atiB@ia%94 - stepi®n©^a fifit) "tiat

trniim im.. pma was amfps'^ssea »©st fmm

, i'm gro«i%li>afee„te ttsei #« ,» rslim#

mi ^mm^' e^^e^-laeRfc^^ - seedling

^Qmh |.wiil.Mtl.9» fey "|©P»i2?i mt l®w m m€

alweat ^»p|€%elf at Mifliey #€3#©s wasin. wt^at.

CAfian%'tegw«i^ ©fe sW 'Rea^ci:&iofi "iia fellowiuf fan

'irraSiati#?! wifcs-••i'Sfcirteil i®. ©©rfiiim

«J^fya^e»wa|. tfW,b rirn'im^m ani «w,. 19781 toajf©

CVl.J««£a pa®# iff8|».' ' • ' >•

R^^H: I'If12) stiwed .^ei: imrse .ife|.afei©«i@liii

M s@®4lto§ lielflife -mm mmmtt&tim of eW $m wim» la peml

iiillet in growtli mim wag report^#, Siii§i^ «t -al# (!
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'•feosiGMwfff im wliicfe ease ttef £re«peistly tfe &mM&: •

©r-C3) o«a®Mwll.2r it5terl©^@<a.. Aceatrt® Jragmiats als©

aaaallf ©emif# €mpi%m %im 0Q^asliii|.f 'ti fli©

sis€ ®f the. irao,ges frora rolowf# do%a fe# r^is' whiefe

appmm 't& m loif pa©' w*».l« ©l«^©sara@s« sseaiise mt

appearan@a of ifeitiM® i3fsl<i<^s &m fioafele it ©aii"-l».

d^-ieeed' tMt. %im Bm& irraaiatlQP^ fe.nerallf

fereate^ of ferMfs M %lip ftteion. ,

@f tw© ^ofer^«ex€«»^®e4iif fra^^itts.#, i% has

fmp# ttet 'ttit to-fienef ©f t.lissg teieges is 3^©|sef»iir«

tioB^l t© %M aoe# ,of imm ^ri<a tliemai, Reia,%y©|is

{Caiae^t ©I#..' 19S4f ©aial, i9&3},<,

m MeiQtlG .aberi-afcietie • • • • •

• • _ wiieia '^©wic^eafe of- plants Um. t©
I

neieaie,. g,pl,tes '̂ gaa b® •'flss©# ia ©rd^r^ fe© ^aotitatiwly

clir©ii©scfei€ iiiiitatiesis' sw^iiFiRQ to this stag@«, • OiskiBeeis •or

aietapiiase I 'm@- tlis- ^st fe© . tiie &fi%Y txpe

'o£ ittatati©i,s tliat mn -hm m&Mly i© Bios.t -

plapts 'a^t trapsl©e®ti©iis» Ttese mmw %m 4immm% moafcly

m m<slpwm@il tir.apsioeati©«p, tliat art .remfsiiai# fey rinf m

«3haiR foJFraat£©fi,^. I aii4 .ii oi ,m •

ipwrsion mm to tee Som^g- ©s- -onlf in,-' rare

cas©s« '-f%e abg€B«,©fJvisible) a^fieiepcies in. IS| iSiakiMsi©
QS ia®taplias€^.I ig.. 'net s«3^2r.lsii$,. beeaase it Vis • tliat

all lar^et €eiiei@fieies-l$a^-to, ©ell, death#, as# a:re tMref^ee

§limimtM& mtlf^ tn© -etll p,^alafei©n»,.^
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It mas- imm m. U&gim ^ traailnestioa

£m^mm m m^ m^imU M mm &m^
Inos^mes ||.iae«lf wifefe tfm sMiMm ^s@. if§3?

am Siaifeli^. I952| ssl€ec©fe% 1954|.«; ' %n nitotic ©tiaiMs ©ft

-sfe«»©t tta.n®l©e«%i©i4S af« Sttt •

rte%r©€a.l translocafeiegis ae# . * -

gMQ^lggS I8.'Ml,^tI#Bi ^ MOTACgif. SS«ItiyiM ,"

h stuay ®f sensifeiirlt^ is wim% fo^ jpractisal

^.lant tore€#iRf fs0f«a««s ^^imm fete seasiti^ilf

to 4® &n mmy _i,tt©liiiinf ^eiM.t.1

^ :byCiie©)^ K®li8^':©t aj.#,, il9%% a^l

Wiiaa |,lftSi|' felss' isa|«' factors %%%ms tte :.f@i©^3rp4e

iiiel«€€ imelesi: wlwue# wm%®r cieiifettit,- ,

sx.yfttt- ps®#si£e.t, ©tag® ©f €e^«S.fp»€iit awS l.©8 eoeeentrat

spmmw €t ale tmmf esipiaifiea in raaioseasi^i^it^y

Mtw^eii €MMsem p%m%. tim feasia ©f (Siifersnee

in, alss &m<A mmmm 1% feas

bem, timt ilstt: is m 'Ammsm t0lafe4©iisWp' ,

betoettt aai e©^%e®%5. ©»%« #r.%he pseMmkU

m ff^iS:©@€::iSt-4fe:itS.W •in-t© %ffa|- 6ii-ak -mntem •

mm beeii piiblisted, tef ©s'&orra© m% al, -fimm aittcb

fete% eirea air# m- small

ss.siifl® feae sigaifldaot changes ia

raei©sepei%.i¥t^f,«, Mm imimnm mt mlf total ^ate laat.

. al-s© til© s^etriSBi of f^^wrable.'mutations lt44,^„

If41 m^ 1.96SF #ista«asoa teai©,*.. It5.4|, liile» ,,|.t56| hmpxm^m%»

ifse m^ %$BMf. e%. ^1:% itSSi, .sasitb^'.mi#. sta^ir©!?, itsij



28

Eo-fisak et MM a| ai,-. St§S|.y fete i«fliieoc€

of a ©.B: tl®^.latttatlon apectru® ean&^t fe$.,, ,,|--

felse of the pmm% aat.griai, is ® ^wciai ©wfife, ^

ift as.s',mii:feat40|i;fefe@#itif-pregtaRW®' ifi# a.#fe)-,«. ^c®or^|..»c

t© wegorf ;fl9605,iiraifel^ng'fa.€fe«^ In m^tatipo

IjrMncjfcioa aad. iiatatta $& tip,, fsaic' coi3®fcit«fei©ii ef tte •

mpe-wimm%m effafiis®.,' an# nm #1' matagen

£m plmat fesr®«-6e£' a feB©wl€fife ©f \itm% ,«i,fl»%. G»li€^ prnt-anfe

.•t^p.eet.atl@as .m Mg isatesrial m^f fee wose ^ %mn a.

mBmlmtlm. ®f., tm «©f;harsisw ®f miafcat.i©.Ra,l 'm stateiar©-

smpS^ %eve%%- ' ' • •

• • iafsmiftteo- is. afailatel® wS%fe t© the
!

Irsflsi®.^ felis ploidf lewl 00 tim sp©c%.f»a l©

contrasfc t?» diploid ® Mgh ^efr«# ciS.-f§-R@®

io, .Immmmm ttoeif militf to iseai

gr-^s €termmmm -tliis rasolfes in tip §m.^®n%

iiseo^ff @f as€ stwM^mlnaftt wfrnrntypM

•feefierifif iB' ©B©tl«r • ©t #iicti mstsMm

of ®afif ^laifaefeeirs, €s^e:.<3ia|.ly, ttioe© «ial.cfe are

€sa®etial- im_ ®W.e life ®f tlie prmmsB^ ,©i •

c.tti«©|>lifl..l. f©£i«afei®iiK, • ttes, ©I4l©rc^feyl.l, iiim%tetl©:RS deOTeas®,

witb the ittsreaginf level ©f plmMf bat.fefet tets

&S mmta%iom iB©r@ases«». ©iff©!?€rtOis in "ir'^i^^Qnae

al@© «l.s%. M%w^pn speeifs ©i %tee same .l.ewl ;a.Q«a M%yme

^ati€%i€s t.M speeies^" CTs^fi^walcl aim ifeyfis,. l®5f1
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^ota%i3e sw00% pa%at©<. feapl.©^# aia# ^

k^msrn, ftait crop©, iaqleilng':f^a|s^s ar«, a.fflae, ^osg

m^s wmh.mB .Mutest ismh ^^iflit,.pr.©fittcfe4©,s#, .• ; • ', , , , . '/ ,

wm mmom ^op-|>l««te©

mm d mwf s:ait.^I© '^p^'vof piwts 'f©ir-%i^:'-'applicati©.tt ©I , ^-•' .

m.at.^t.l.osi Isigfe ©f Mt^tozfgmi%f

fiMefe caeses- s iBteitsn®® of ^nsfeic factors m'-mll m

t.te . fire^ept p^l.||sloMf"bo%& e@rima ;"te^«g©ei«en%lonsl •

tee©<a4!if 8p@ sdi?spfea^tms, im in«t,ati©0 fer€e4irig«. - Tim 3mpot%mc®

'qM m ^

©£•, desiraisle i@. mwe tha© ia

. Iwi»o:sf^tif.,«t®g0.,' P©|fpl®M .0aWe ©f mm% ©i'fet^ «get®tiiral^

propagated 3.©. aao%l»^ ,fea^«@ tiiat adlt«s '%^m. smitatei®

4m 'U^o^s* p^l®>l.oi<S e^iiaitiois a High <Sefr@© .

of gepes Mm. retinal.4cat.e4 wMeM •inieffeases tla®Ir-, aMliifef t.o teair

(p-«@ Qmmmm^ • fering is mmMs'

ps^mzf @f wm^ tM ©f mmf

eliai'a<2feera #sp®«2:tal"3.]^ .irSii#i wli#le

'life o£ tfe® piafl%» leg,, psomm of qW.Q®©pfefl|» i@ir»at.i©n|,
' • ' '' f

mm a -ge©# f^n©ft^©- 'csbfealnefi, tt imj be ps'opsge^M mS^

ma«e' aae oi ^itUmt mw liOTosyfotigatioa^ • MomovQX tte

'̂ e.ge%a'fe.i^@ 'po^e of''psfop-s^afciea pesmiMs the a^# 0l®r<^os'®ial,

ye«.«rr^8pe»0is&0-'Witti |»te»t,yp|.cal effe^ta® 2b .n.e^tt-all.y-

pre^afmt^# plapti# iii8«€ti':r@irr©09#ro@^s .p^Qfeatolf•w^id M- ©lJ»li»t

at ©r af^^r With %tm isifeiio<ayi€ti©!a, ®f

• m im p^ssiMM to get Boim aiaianfes;'itt , •

prepagafced «r«3f . -
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21 •

la" pr«f«i?:^©sisAR@

rato%4@«^-f@!r,iiiatatij|s v«g©fea%iw parts, ffe^sical

ISM0' f^»a- «%©« as® wM^lf to »«fca%i«5W

m ail •EM©: @i p%m% pmts* m^ll sp@€tfa«iis

emmngmttf X-rmye##' wm pmts ttet _ar^ i»mif a

0iP ^ '̂̂ cesasiw a©a»€S @i ^-wSO© carl.© mBf ^ mcc®-
©©awpieafc on®» mtra ^i©l€t mm mM- q^rnsMf

iiSKai.iatin9 #is@ to p&m: ^eKetcatioa

,.V. •. ^ ^ "v;'' '".

Vsti.#!© wfiows t® l|?is"a<aiat€# fslmsjt, apices«

'c^^fist feiifee^-arefecs /f^eatoeafe siisi. »# mnmm4 t© •
fete ^ntSs w£ pSKtiS ©f t,|ii piaiafes ^xofB wtiieli %.fes

fee- imm* iPte s'spmlt® of aparTOW e% siii

e©ij@ist@«%ly %lwt. %mmf&mt^B fi^- ffeqasiieies

©f i@l»i3g©p^ ii®@«its of setoewier ®ni (1962)

ituSleat.® toMiafeip® ©i fro^lof plaofe^- »af. M,l.p§ •atetit

i® isc«p^ ®«e€ igirs^tafeiosifr- «oir©@tea

eiifctiafs 'mm mmitim t-toaii plm% pmts «Klsfeifig ^oot

-an^ sft<3©fe .Weatafet Jysst, hk^i.mlng m£r

spwmtimq -m B^milim- seis«^atl¥ mem m pmim^^
' wmu t3smm%mm0- #f mmt^timl m Mmp €mmamrm ±n a in®r©

mmum^ If t.jr@ato®!afe i# ©afe ^

stag©- «l»n tte ^rtoor^ia eijasiatf®! .i^w an#

lua-ifi% «af iileefeioo ami
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CltSi)' tfee'iigst t# if? cas^sw.,

Ife' iwa<3iafc©dt. ttpto 4 kR'-©f ®n3 fete

^%©, 0i ^otatoss wQm-
pQwrnm^d tm tist- fef iiae®bs@« jotesep,

Iitt8^lf3t| sat -sprafiie- api.. e^sqy ,p?#toiia

mm mm m.mmij &f Tmm§mo imm. An p©%a%© aed mwm frnm

t© te as @ii$^iv@,ss s$afer#ts^ ic©iite®J. »,# 41 #»# Maiilto. «

3 ajF@ tfe %»© mti%sa%9 iS: ^©tAt.% 'IP

^©%at@, »l.|lff Cit3S| ww fiss^ %© iM#

am i mmmiw mpm%m€ ftHat mw%#at# iR^r^age

a80" wll m e«it@«tes wme pht^tm€ af%#r treatsment

©f sfe?^®# spQt. tw^m- mn& &m€&- of, ®»e©% witti

®®e© fawi# mfs^'

is # -©rop »©'!iabi® t© ^t.fe see# #n#

pr©pagafei©w®- wtrf il-fefcl© mmmp% tes. ^@ti M^e; po far m feriof

atat ^€«©tie io 6ta# tteir spe'eiai
©t "wiiQS eoRatitieiis® @f tl^:

watationi 0aJf<isrocsii

sMwfi mm mma i«a«iate€ at M m -above

fail@€ t© g€»ipa%.# tl»TO w@9 a 4©€E@®s@ -i.A mm&mtirnu at ^

€0f@© #f m m wM 'tm m^. wmm wm tmm' m%m
§^m m^ m $mm mprn 4 m ms 4 mm^me -

amw04 mmMrn ^mimUm, wm%^ Mal^^tear m-immd least-e »•

V®kstMK^# g6.s»iisatioia was i«feeiRae#l,»fee» f»fe

(s^rnswm mmn§ tm-
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MATERIALS AND METHODS^^^



mmm^ mm mm^m

_ fm.mm$B mm

biological effeetixreaess oi gaiaaa ra^fs and ethjl ,

AW^t-w%s: earriea-o«%, 4si

•th% o£ Agricultural

te'iag 198S » 1986» ;

Ak mTERlhLJS
•WWPn<ilil IIHIi|MUIW»1il.MHIMI.iJIII

g elegtioa ,0^.... yar-jQ.tii'

. Thre© tiff of, lle.ttBfeia #a:gagm^iain |%#:l wd##.

Mhmm.:Sm_,.. -'Th^Y include Hysor® '

apd fash^iJdcalll'̂ ^. Mal^ar wri'ety ia #h§2racteriaed Mz |sl^t0

@1 or prostrat© pauieltg, nith sia^l

roundlsl|,,#apsule®lea-v^es pi:&esceat on ,%#.

m .Imm wim

smoofef '̂ etfct fsaieles with loagiste i^ts 5.arf^

ill :sise thaa the ,. fa^.hia3cka. Is ^wppmm&- t©- fe#,. a.

mmrM. mmm* 'm g^@#n

l$aires is ,,as' robust 4s ^itti ^emierect paniQl©^
t . 1 "

.• apd .^amaaisli' i©ijg capaisl®#^#

Se:3,ecti,g?a ©fwaterxal,

s#@.fis mm. mlX^c%md. Solly 3?ip§ ^^sules #f Ji^alttiF

aii4 Wfll growa- sdttlt plants ®aiatain#i.' at thm ©^4«aa Ses#srGii

Btmim*. ^ampad'oaBaira*. eapsiil^s .iiasi^iatelS' ait@t .
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ms® 'mrnmsm^ oufe oi
the; s^aule©#' ^

ii5 tte 10 so^ irifotttotts^F ^y tefia «©g s ^ lo
mii3tit€s to reto^. %lm |af€«"©.f mmcila^e m^sim
testa o« tlii «Ktraet©a -seeds were in t©
iim'dmnrn^ #rainiisf, rnms *»« ®i^«<S

. asH afsa <liri#4 li? slisd^ im mfs^ yislfoml^y «ti©d hmlthj^
'me^ -haififif .-uiiif^JOT. ®ise- sei€@tM f©r. ti«

B.

CD Qatmaa jdrgadiatiQti

fsiio hixR^e# (TO^tare «^ate.at |-2*iiS) ®acti
variety «er« esiposefl ^ 16 kR - 70 HB ®®co gams says at an
itttstal ^ it©iiag # gawwa cell install©# st tt^ R^io
wacseje i,al»amf.^llaaS3£feara. flte »Fi©fea was;

6© s€e«s mm sow ©ft tip amfeseqa^pt ^ay ^
©£ treatneiEit# fwss replicsations wee© •maiut^ittea fos*,. eaefe tseat- .

me-iat.

©et. tw© iitt!i<3irt€ see^s i:w#igtw#''©©Bt^iit 12-1S?4)

of' @.a«2li variety- weJ^e sown- in f@£fn-inati©f3 teis #ass home

' coRfiition, fhsf w^m t^en ©«it ©f the s©4l -©a tte- ^3otli day oi

sowlag ®ii«9 -waif® to 1© ^ ^
we"® sowr ©o sulsseq^etit .in two replicafe-^oas

for mmti tr«-a«ffl@0t«, , ' ' • ' • •••,•'•,•'



•• I.io ai^

l»?S-piir'ceat'-,«ri-^et«s>^-i«®' wffe'pirep^^d i» fiass'Sist;ille«a

•mter'tei®aiafe«if mrnm &M mm irari@tf

tos fitr©4S«»^ wm' Bm€B' wnif^ffs else-

afta-^olear >»2*e ,firs^ •©©ated in'-S©f4'©fefeei"" im ten misiate® f©i.lsiw@d

fof ©©akifig im: %% mG^ tot trnmB -as hf K©l®|ii '' • •
aie ••! •19*731 Mm mQtMn'im

waslisd •t.l>«'©ii#3.y its #apfii«<gi «Sistil,l€d wmtms fe© smmm mj twam

pi fte sapsr^iicMl _^s^%ielest ©si fete s@^&. wmsm •

removed h;^ fsntly 'i^esgifif ©©^©^ g#e4s. Mitiiiii ,tls, f©14s of .

B'momim M©atoeat vm .&om -feras#i®%€3.f .after • . •

' \

, •• ' • irfe6 sseis wer© SmmsmS. is tm mutageB mMtim fssr •' # tmm&

w&m'im^mimmt,©.^alslni^- 'MbgUmme •mnrn^m m3Q^pt.im ©f.

fm. iaiitage«r% %m IB ml ht' soluttoii- «• ttsea, 'Stm;

%re.a%aefjt 'mB 4mm at roc® teia|i«atiir€o • 'SM- s^e^e mm

'thmmqhlw^ m distill®^ am Kept 'is mtm.

im '%w'Gt iMsms '̂ timtmpoBdinq- mm Jmp^ i« distil

^ater for • m-tm't^'-mutAq&m%Q. ^©atos-fit;#

C3> PiWnfeiffift ifeeelioicai® . '"

• E®3r' Ws'treated ai^; mmml_$eB^

ihrnm 4sf Brnm^) mm'&om in ierrai.R©ti©s: teis In tw©

,EeptleBti.'&m]'nm4m^ »iitr©il€d msditi©?® in- .a ^lass hotase« TM

31



were of 3ii s? 6a si^' witft s tieiglit. ©I 2©

tm sm&^BoU »teQ«e'l©r feea p^e^aratii©-rs-»s ws^© mSMU mttle
-maniir#,-''.riif@J? .sari^# 'aEiS soil in tte ratio itiiS# Mim

oS hiimiiP Ei^ii 'irnm&t mil was spread oire^. tM M€s*' -Seeas were
sown in imB witU a sp%&m ©i betneea linea aad tHe
g^oaid'was finfelf ptesseiS* wat^ffiag was c^£i«4. ©wt regnlarXf

Q rose 00R feo keep staffi<2i®^t:|.y iB©.4st.#

•OB %m tmh ^3f ©f spratfeing# seedlings trans-

planted to p©l.ifeteo@ ba^s pmting mt%im
ttriif©» m& «se^' te© fill ^polftneee'

ba-gs .ana ia©ilifei©a for #r«»pfe fiiraifsag© mm in •th® toa^
ftes^ 8e€41.1.ngs- Msre sis© mainfeaine# uo€er glass .lioas@ corKlitions
wifcti proper irsAgafeioa, ©n feh« SO^*i dsf of %^afif©ia.iitisig to th®
poly%he«® b@f®^ tlit sceilings. mm trafssplante-i t© p©ts mi

- uniform slm- e^ai of pofcfeing to

©nsiss'e betti®® X'cio% as well as Bimo% §irowfel»

• Tte #Ji©ct ^flecfe ©f' fawa rays aftii a^S ©a tM tteee

, >stii«3i«a «itii .^es^ect to metrices*
' " > ' • •

The c^ba€rmfei©Rf ta&€.fi,_ # ••

i.- ' ©a-^ takSEi to stsst. fsmiaati^n . • • , . ^

•g, • ©ajs feo ©srapiete. g€^iRse.iors §s<m tlw 4st,® ©f scgwiiig

3« • Ba.ys to eG®iplL©t '̂ gssaifiatiofi •£??» fels® first.

4,- Eafe© #f



•Se . •

6. se'eAim mmimt oa 20th of ssseatisw
7. siffivi^al ee on. Wai>apia«i»9 i«>

i. cw©«?^wl.l-.•, ,-•, -,•

9. .Plants teiowt ana mmbee o£ per plant * iS aays inwrvi
10. mamt 0t. tttters st JS aeys intwval «n«. the' »th aay oS

%3caespl.t»t|.pf -iS: p©ifttei5« baf©,^ ...

,%%-* li€af..TO« fti ^ 1). '

12. ^naifsis#, •, ,

1,' mmm

' ttm m%e m- mm mpwmt *t© rnrnme^ Mm^mm

mm teatlon,f»« fei^e fel-il
sprmt. ia €0«ti was te a^tatoing tte
&t €afa talsifi initial® f@ir«te^t4®si«,' _

j ' • • • ' . ' y

2,. .M^fs tiftan to comaeM-J3S£SaaagtJ£ag~flg-.^--'̂ '̂ °^ '̂
" . .ti* a«rat.ton fsesn .ths date of sowin® till the «aee of lasJ
.sprout «a ealculBSsa fo» ®aeh ftaf tfttaiolrsg the awnbei

, of aays taken to e««.WW .«eiti«lr,atlor. t» ,«»te m sbwlfflg.
3. ma.^sSg&3Mma.assi^M^s-BM-Ms-

. . .The tmrnoB trm- ttm tote iipst.. Sproa^- till the <tow
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toafalt o€ felw- pEifRSri' sttoet,,. mt ragid^lf

plants fur' watmeiife was »easiir€4 ao# fete #£ea

îtimfce:!^ , .^

.' " _. s«afet tiil«ya\i>r©4acei. pel" plaftt mt IS

teterval ff©® f©%ts ©f- t^®nspla^»^S.»f %4li tim sixfeb roeatl

uas m& %««lys®€-« ; ^ ^ - ,

ABaXysla''©®_»l ^ari^nfes ' - \

plmmt.

mm&- @« tim mi^ht ot Flsa^s# tmy mm

mmMw ^mmmm cat^fories-naiaely p©siti^ variants,

(S©ii&s-©1. aisfl' .ft€,§sfei^e vair|.-^ot.s» ©i hsig^

irariantig. falliif' mMm' pesit.iw mgm%i.wB eifies ©I t-tie

eonttol ' i©t' @aeli •feff€sfaii©iife was •^oaput.eia and analfsM

Qf ' i.ea'^gs ser -'oisafc* ayietoeg #i t^i.li€gs '!P€r, pleat.

leaf- atm •oe.g.. • '

As ii ol .|il '̂.?it ^igM ip^s'lapfes^ tlj^ ^af'laaks
el«esifi@t into %mm cafe€f©ries .p©s|. |̂.w©> sisgativt aii<i'

.^o,iit.f©l pr©ttpg :t@? ©f Isa-^ts-fses flaofe.# namtet ©i tilles
plaiit ©Bfi als# Mm' Imf mm. pm plm% mpsxBtelf^ .th@

fre^eoef ©t fswp treateat was mlmim^^ at# _ ^ _
slgiiiitean,®^ %m%m fellQwiog p^^©r statisti^l -pEO^^ures.



•nitdtic <5l. carried ©at. to siaalfsing

fete iriiqttsotgf #1 ©ella an^. al.s© t'a@ ©^©iefieal
Stert-atioas'if any# fellcwiftf watageaic treatraeat*

m^ysim ©f'-tips w@s eairrled mt following

•Rama^MHtoo, CBfetK' ' '• • '

' • . " • R©©fe'~t.j;^ ©i tte' mm faima mf treated plants

'Cio'lsR aa#' 20 .^R) were €©Ileefee<S wis@ afe l^.iS-a.ra,. an^

ehill-efi Mm 6w»iO®€ ia wateir, ,liifflae€liate3.j ©ffc€^

ehtllifig fete- twt tips w®r@ f£i«e«i irt car.fiof*s fluid imlmohol,

s^ti© aeid ap« '^iereforra 3j||l ratio), lml£ feeer*. ^

Root -tips 'ttiea •i.n IK -HcjI afe 4Q®.C;,v:ior one hoiA^

Jasfc wl-tli -asgt-ocainnlRe., • iiw b||®©s wmm
_t'hm prep.Sf©€.',Mss^weRt.wise tm each varletf:,* siMe

t^ri: fi«Ws «#*e - .®faB€«v€#» 'ffi® 't0t®l ftiipbit of csils

in,;eacfe .:ce|.l&. tiadeff-different staffs;:^

•afifi the eM0»©S'^Ql ©lapErafeioos -M •aof weire i« 4€t.a4I#-

•Wl3e's.pe€it»i»a.''̂ l ^41s «n#er agf§mm% stages aa4.;$J». f^recjuerfey

m&' P&'tm 'a$ ^S'll ii^isien mse ^ealcttlate# f©r/ttfli'.;Ta£iety' .

umm ^iflertet ®nalfse«- si^%ls%$€al-ly*- ,

'stafeiafci^l
..ws'i' msnm'^'iim •jiiiWBiiii'uJ'W«««*wim»*>3g*

• mm mm .a^mlyaBd atstistl^slly m »efeW,s -

s.^.ff©stea hf fm^^. ,Clf3SK tM arsgalar tgaea-f^^afeiora was

applied m peicpstafe i?alts€s 'fitere-rer f©MsS iie#3a#^ry •



feiraaafals® mpplUd in

isec^sssrf essest fiafe® ©8 gesaifjat-iott per:eeaffcag€ #fifi rate o£

^rraifiati^fi mMm BmhjBCt^d t© tl?e asalfsi^ ©f ©f

im3 mmmiBl mperimem taBSm tm Memn-m ®£

^@.fr®@s '^0 isea^ibia. was 'as f0l|®wsg • •
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"V^iefeies ^W} • • ' . 2- . , • . .

Tms-^mts Ct|. • ••' . ' 17- •, ,-^ ;:,, \

i@t.trl®©iiVtali*,«a9eB®' ' ''' . ' ^

Between' lewis ©£ §mm& i

t¥wls'©i'SM3 ^

••?r«m€d « f • ' ' t

Soaked seii..ig ' . -, ...

• Vs# ® II- - i

Befewaeii tew^ls ©f -f^ioa rafs , ,1-.
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mmo^iaX &mig^ i« RBP# tim ^uUim pi tim- mmlfB&B.

irariaaee talal.#. ttee soiatc®. ,of ## ^c.sesp^isiln"

fff-fto is -gJLwrs belu^i • ", •

Seiiireij • Degrees freedm

T©W • _ §3

-E%iieat'io!ls '1.

Weatmeate |f) 3

Varieties t

¥ H t • . . § \ ...

lrr®r il
\

tM fre^eacii' .a,i3^ s|se^jr®i mt _^iirS^ia9 i?!e:|,l.0 ancler

differeflt mm as.alyse^ asinf fereakttp^ ©f

tlM total. 4eg3if«®s of is^ as f^iXomt

Degrees • M freedom
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• isr.©a^ffs%s. • ' • • S .
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Tm of myrn t.akeo fe©,®tart gtmieatipp

[tm el tetageos t'mm m$ «®e'̂ aise» im .

>s®s€.et€#; i© i# aealjfsia- of mtm MUwm^

a^lifiiifi^fit. wa!rie%i©» *@ef h^tmm ©£

m» «e%af#R.# teetMeee «Bfeai€«. •

'k-^#''i©tf |.nt©faeti0S mnmol witfe ^asrlons %re%^@e%s*

•',, fe@ta:E .iiiiiafe«r of #ay@- f« ^miiiat|.©B.'«siig«^

in Vg m tm.^m is utm mm tsmtrn -^

• '";|» tfee «Iiee$ <itt® ^ farnma ^-ay €3«pc»s«i«'€@-

Mm sl.fiiii4e6«ft-,. tte flMter -®f mfm %®tetn f«*. feminmfeteis

mm- 4« kestrel. aaS m m smposiir^s to ip

10 .fcft. €^p«ttse®i m slfpifteaiit in ttie

mwrn feakea to s%ms% -mmld im

mmmm^ tn Im^ls mg mwmmm0 mm^t m m UMm

•t% d»ie m S» was ai» f«Mr«a to ^

^e-J9iiifi€ae%lf ^$££mmm%M tte umber of <3af6 taten %p. si®t% ' •

iwpf©^' m^m lti..S# til. to iS'y.OO #%.' %»WM

mm ii .Mftie# #©s€s @f .s« nasiely i»S0 aad .

' %m Mbm ©f t© st«t ffrmioat^fs wms mmu

. • iim»m ®-i^ iW.e.l5© as OMipared^to'
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tm sii mmm€ mm®

IIWW «i ««Ii ,fi*»tfiatto «a Itipitfeti »t##
' •§«. tlw WM- f©«^' ^ ' •'

sifiifieasfeif . *• ft m$s- %mm.- %# ^
to.io »e. •

& ill »• mM t#- .
f

*S: wiiM •

^«w#at; tte" #tW-^
significaif iiffwaqs mm^. ©t 'mm

-%mm l^iitsroil 1#

•fa sm aiffersd si#-.'

mm -i^st -t® m^m- c^o w*,

.. tae2@fts4«« i#i«® ^^iras m. §!.§«a«ieaafer^tettsas# » ^•

• mm 'mm ^mm&m ts tn® m 4m
mMm- fs«»,tesfei©a* ••#1- t^@e t̂©
s%^t, f«»l»a%I^B" ^ia«e# .48«,!»o im&kx^l} 'tp it©#©® • . ,

itas%U «««• •«
•:@#€da st«fe fi«4»fef#ts r®tlisr felia#

A w$e%f•i@p€i!»s% rnmrniM^m wm^rnMm m tm •

-di #«fi to s:tsisiRa%a.©e .s^.iis##»^ fiSK.'to
mmu ,*te %f' day© was^
ia'^i; {94«so|. % fj



Bays fcaken to cofnpXete q|fe£minat.ion f^om

The i?aRite®i: of days- taken to caisplete genalqatloR fro.m

tiye date.of sowl^f as influence's• by rautageos in tl^e tteee •

vari^tiSs' is pte©ent€<a its-,^^1® 2«- Tiifi ststistlcjai analye is

©f aata shOTfJsa m ©ignifieaat variation araorif treatments.

Between l^^els of tooth the' mutagen, within mfcitager>,s, mtstagen x

variety iRteraetlon and Gontrol with various, tr^atmesitsa

significant .•y^arlatioo was .eioticed oiily betw^sa vsrieties^ •

"The total i^tsHibsx o£ days taken to c;cOTpl<?;t© germination -

±tmn the date of ©©wing ragjge.d fron 6G, 00 irt (!•

coneentratipfi) to 268*00 Im 40 IcR ganroa exposures ©f

IR the effect <auie to- gaiwaa ray estposures i^o signif icai

v^iatiofi*, I'he nwmbex of days takssn to complete germination

ranged from 165^00 in 10 IsR exposures to 268,00 id, 40 ,kR exposu;

Tfe© effect due to.ttoe various doses of SMS was also not

significant, 13^ nwbe'E of days taken to <5aaplet© Qsrmination,

frcsr the dat^ at .sowing ranged from 109»00 in Q.'̂ SSi -SMS conce-*

•ntrations to 3L91»00 in U2B% Em concentrations^, ,

m ^2 also the lnflueil.GS' of gamma, rays ^as not
significaiit^ mmhsr ©f taktn to complete germination

grcstn the 4ate of sowing ranged frem 2.43*00 (40kR) to 184,5o

days Ccsootrol). treated population took lesser rsumfoer of

days than the <2optrol to amplete germination, TM effect of
El^S treatments i^jas also not significaRt, i?he number of days

taken to cQsaple^e germifiatioti fron the date of sotaring ranged

from 60.00 in 1.75% EMS concentratiorss to 184# 50 aays in contrc





' ' fii tm mimm m •

%a%f» .f^traiiiatfeii was iofe #ifftJJiea,fst^; m$

mm ti^.sQ mm *« ^ ^mmnm t# m%m: 4^§ m mtmrn*'

m WM ^cafeacste also m# s%riifl.caBt:;^l.%%i@tt#.

tfe J^asifs ws© aa-^' in QttfS* .fe©

110,00 €af@..in i^2S% SMS \ ;

#f '̂ afs: tatea to wag mticeja^ Max^« '.

ffl^aii ®f #afs fc,«li#» t©' .f^miiatioR mu

in $mMm^ % "^3 tg '

'km mmnMrn .Mwmtm%iMm .twmm £$£B%..smm

t%@: fjwtett #i •«lafd ' %© ©«ip|®te^ Mm

mm 4mM #i fto% m iRfin©#^ m in,

ia preseufce# iti

aiai^y^ls #i ea%a, ntmmm m fiffi;ifto.fit ir^iat-jLon f'sr^etie

h^tmrnn levels &i WliS' mmtm^mmi . tM

; wiita^efi » variety J.a%etafti©ft- #|S3 coRfesol wtisli vacidits

^^mmms... , . ' ••

me %mB% &mfm %^m t# mmplete^

ttm tl» Jsfee ©f .fifstj?aa@$il S,^®© M |«-tS»/l«S • '

%m&m^ V| t,©#tiia%i« %m- 235, s®. ift -i# fea w^€« .it- %
tfet J.iiil«esc@ #i fwm^' -f©tti€ t# is® ••

•,®lfiii£M©iife nmkmw. #f ^pl0te"

Itt V| -fs^ fete #at€ .©f-'|.4£sfe Sfro«t rsnfta §sm\'





97,50 days ill 30 kS to 235, SO ^ays in 40 HR. A^neral decrease
in the numMie of days taken to geminafeioo was noticed
«lth ina?eas6 in of sKposurcs except at 4o kRr The effect
i§ue to BMS tEsatmehts also showed no a-ignific^nt •variation. Tii®
namiser of Says t^6n ti> conplftc germination rattled from 27.00
in. 0.75?4 l£4S treated popialatiors to i37.SO days in the control
peculation, Tte EMS' treated se«<3^ took compar^ively lesser
numbsr o£ <aaya to'complete germination canpare<a to irradiate^'seed

Xn Vg there -was no'significant difference between^tte
different levels oi gami.a ray ^acpostires. The nwm^r .of days taken
to complete germination ranged fran 65.56 aeys in 40 kR ganma
escposare t© 153,50 days in the control population*, -^he higher
eKposure.g(ir"- 4o kR-and SO kR took comparatively lesser n.wn&er o| .

"" days to complete germination than others, tlm iofluence o£ the
• variotis EMS concentration was also found to he m% significant, ,
: Ths nienber o£ days taken to ccmplete germination ranged frcsn ll.Ot

in UlS% o£ EMS. concentrations to 153,50 days in the control grouj
In. Vg ala© <§a®ma rays showed no significant variation*

The' niK^her of days taken to complete gersiiination ranged irm 28,0<
at SO k-R exposure to -139.00 in the control group, A. decrease. in
t̂he" ouuiber of days taken#©: .coi^lefee gerrnination found with ^
increasing dose gmmB. ray^ except; at 40 kR(78^00).
treatments were, also foyiftd to produce-no significant variation in

" ths number of day© taken to complete germination from the date of
first sprout, ThS' number of days taken to c^plete germination
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majwtef mi telfliif tossi m W^m % fin @©^©6- mm^' mntsml).p

tm ^mm: ialie# t© stww mw g©tttiaattefi •in 4sf ®m^ •

MtMimimm 'rnmn m ma- «il. Jit tM m %mmt-

Qi smtm mM- mmmmm* treatiafofes,

fer^.ii:taf# mm mm- %te" mmSmm.

wm ^tmw& % o«2S% i^^m}' i«s©%

If#©©),. • • •

f€«ffitest|©a f^asie# mm- mm- ili*

m iiighef m»mm%w&ti&m &£ mtu mm^ mm'^^ i»l fe® iS«o© "

(§mkm mm»0>h- "'ta teira«i,afc,A©8 fwai^

16-« %m- ,gsesm.m wiw», it mm 2itm .psg mm

.nmm' $Q m » fsaiei: m s.lPW f€^ioafel«Mi

m- mm mnmrnmmimn miw %mmM% mmmmm%imm-

mm -mf |S»©«)4 t» #*21^^

t - ' ' ' -'

I® #*00 per ««t ^ir«i.w%i©o 1%. wm-mm in 2©-

fii asi.! %m^tmm fete c©ii»©i §me m

i-ti- &ef'

€^ip«€# %m ai;|, fsw- ©

e©fflpa£a%4ii«iy Mftosr mim to mmm m til %m. t

la -^f f eminattes pmmm&m i® mmmi ' •

mm |t|| m- |%S© 11^1 ife was,, |$iO©,C%> t@ •
21® S® itt Mmm*, m ,|>©^nlatioii aaKiraim -
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tm ifis mm :p©®s .
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ft^ miimmm: miitaffas m. ^mim%im -

©a I20tii «2ar iSt s^wiOf ift tsf:'te pwm0m%€^ in
0, Afiaifste ©f dtewa s,if«l.f4§s«t mm§

•fSfl#!!® sis® •teetsiittt .iRa%,iif€is# is tetto

a:!i€ •tstsstrae^t warMtioa wm M%wm\

^gMi0mm I9m%& -w&f mpmrnrn M mmm^rnunrn mmM@l

tm «»«♦. ' • ' '

S«. #» '©I |2#tti M&f jrasf#i l^©a

©•. t€l 35#so i^?' IE itf ##«# tr®4fe»$ot

fas «:a afe 'i© feS ^-6^ $tt mB mmmtmt

IP 0€@^ fcyes.teeiife.3 ^^.liia^-i©» p^jeeesstsg'®

•wm !!•©© fS©^) SS#it Ci0»). HO '

ffg»iis.ati©s -tt #|lf m '̂mm4 mnm^l pepsilatluft a sif^ific
ttcsrw® 4a %M: fgfflSaafeioiS: pe^c^Btaf® -wfmn witfe #11

mmw m^^rnim mm^t m m ©i ,hmu -mw

tn fW- fi»A«ati«s irasi«4 3§,S0' f^r'r ;'
s#@# mmtml §Mm0* wtastiaeiit.- ftigniaatteo w® ftii _

io-an^ *7© ». tiffOMHtest, I® gmlcea 0€«i wMM mmtml

te»©© .©«• 'efiife ^f€«ia4«a%i©0,# S© Mi M »
fiiil.e4 stew Wf fe£iiiisi«-|#a* 't:6« S0«# «»«itrol

a siftiilieaii m fe.»inatiA«i-ali •
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«,«slsw MsatssBta eaespt «9sy me4 tgektmw »f »« ®®a»
t^oaase {34K), ' is SMt WeattieBta
wm

IB V3. flawtnaMoo pWMBta^ sanaee-Ssas » S6> «i.oo
(«s;y fle«a ^terai oteSEi). ^l«w>!Kee

tioM of urn- aa« VP pascew.io iWs- treatmeo^ atmeS fio tteaal- '
iii sosKsd «eea ttesmem, MXe eontrol anfl »R sSwwea

a2.w a®« ^.00 m* «®n® respe^t^Mf. 20 *® w
.Qew.lBS.^0. _!*Sr o^e-S sigBlficantt Wiar«M«
ia g«miBation swiparea to. all otJwe sr®atBi0B«« rneimim 10» of
.^jr ttESBtineoft J9i«60S), . .

m mh asy »«i soassaa see« tsBatiaene, fcte erawsrel groups.
amm^ eclaisivBlf 9SEalna6io» paseso««e taj»i> «w!»se«d «o
all other «r«»seate. to

a Mtfjer valwe tsffipaeea fco s®^« see^# • i» ®y tte
feaiia»6ioo pweaawa®' io sopalafcion «MW«a **«« ®'S® <^.;
to «1.6® <^3?. S« eoBtsol pogal«tloa i% saaee# Urn m.so (v^)
to 32.0® (V^i M•oS««« «««« waawent. M pppaww®".
»«iia«a g^aBinatto w®s,i®wa ia CS4.00S4) ««^e4 W aaS

"Wy mBUS «|r«a«!n»nfcB «>« 1'7$% Vj stei»e« 4pes eeot gaeainattoB
V, ana etowfl nU. at U2S» jWj-ianea to s»o» •_

getosaatton wl»n' it «w S.oo a«»S 7.00 i«t «« <*<^ ''a
• » • • ' '

• mm- pmmmm mi m §tg^saa&i©«i
«# m mmu €m ^ smim » ^SMmmm m
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mm mm t® §0 ii^ -of uM% @1^

X#fSS' mte® .g«.:psi»%l.®»« tie dry #«0i- -i«3©fci:©l

,sters« %©ifiatesfife immm% m. p©ref:stag© wiie.ii.\

fe© all otter ' • ': •

Itt all %M ttef.® ¥ari«ti^s* %l» mmw^% f©p«l.ati©6 faw © ;

Mfiw rnmimmim pmmm^ um'$m Mf afi4

0mfm ^mpmm %©• «li' mMv a •c»sp«#»

Iilftef »lii# s.©A€# shells ifi all %!«. -tteee

I® #rf' ttm f«aifitats©fi 'to g^&ap'

•mm s%m m 4%m' C?|l wistfsa m it wm
2i»00 f'tgi m 32»O0 !«• tir«a%€^. ,f©pll#%io0
wm fitted ,|B Vg C3S*09^>' t© 'f^

fte i«il.tte*i ©« til® m prnMmmmB 9€mifi3%'iott. ,

as ,©,»•• ^mm mw #f #©w|af'l» witties is i?r^©®at«€ .

fatelt'»#; toalisi© ©f 0tmfm€ gigni^i-cafit i?ariat.i©n aisoif

i«i«s «.«« teSKtf« .itefeafeas^ BignUimm ^ -

mwimim m p&mmmm •w@ TOttea ^

Itiml®- of yifs at^ |.« tl»' #©8© #i cffeet ©i

ft 'tetli «ff «e^ tmrnmrnm:. • B-imlMmm

©is© .,w«fef€@d Mm$mm MMmem i^ireis.of- mm i® tte- •

mm ei 6tf: ®f## -^reatiisa^s,#- ^ ^ ^ ^

, II -f^..pmmmn^m tangm i^<m ©•%© st®©©
tmf s«## M 4sf sse# ift ;;-^p#SMg9s
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p^mim mf ^ wteile mmmi

aai ii- m St»w0i percentsf^ #1 33^00 3i»S® fetee

m mp:- M mmA tftstasBt, sigaii^m _

.irariatiou i*i *as, in Wy ^©pfc?^©3

ail# 3,® 'IB. treateient' ifteii 'cssia^sre# with all ttie otlmx trea^^ttts*.

la Vg tiie smm^ mm m^m ,
|drf Brnm- mntml}^-. mpmmm' i© «. bailee %o §emlm%m in.

%|19' mm- #i 6«:^' t» e©B%y©i §r©ap a|0Be stewe#

CaieOO^) its Wm mm ©f .S"©§k#i seea tjreatei®a%« In

#€«# treatments asnferol '^©piilatiois, ..I© 20 m 'e^posiir#s 'etewea

®/digliif.4s^iit increase 40 ccsnpare# 'Wifeti '

all #tMr t£e§f3ae«t;sa. • \, • • ; ; • •

m Vg, tte ••|»©re€Otage ie»iristtt©si ©f© 4f*o© "
' mmtmtxon-i^m »4| Aft -^hom S&m

mm also ^ mm til mt mm seed

wten control aad XQlm QW® 22 #00- mQ. 20^0# pi? e@i

M©|>sctiwlf, "It 2©ir® afe ao"». »ir s«e#

«o0t»Qi pcpulatioa AiS 1© kE stiQwed in

§msmAmm%i.m tm .all tre#t®spik0»^ in

#ff ,«©t€ mmp Si^ «Kis©sas«i: ,3© m stiwed

m sigfiifi^ai4i-tii««se im fefitteafeio©. wfeeii wl^ii rest ©f t1

^ fefeii'l»«afe©, ©»2SS'ste©we4 a„

BtgrniMmm- In^mse in tiif gsfaiia^i^sii pmmmm^ wim

1^2^ CO) an« l«7S^ C4oO©)« ^ • •, ;

Mm ^tl %imm' meimims- tl» e©»%»l, ^

^reeafcaf©. ifl dt,y m&
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mmrn t© m ©fete ®w%imiml%

m§mt ^^%m§' ti -til' I», •fetie fe^ina*
•feifti 4# tangei. €» SS^©©. (Vg) %©

i?«fs fVjl iit soak««i mmB 21,g© Cv^) t#
m^^m 16 t««afe€^- ps^ttl.a«i«8* fssiilBstion i«5© mtm
is . , . ' •• - .. ^ ,

•fl®' iof3.iie«« tto®'" iia%#feaa m seriaifiat4®». m

mm. .ilOtfe mw mi.mmrnw 4R 4ifter#fifc _.$® -pu^s^iisfee^ in Wth
t» •Amlmm S:a»g#'tiiRMiigattt'am'o«f vmMm

tmrnmmam «# sit® ftUi es-y mmm€ ,gt««

t»at«e«fes ifi

e»:iif miismm Mm%0 ®i says mM mim ift 'tfie^ ©i
» 0#sii«€ :e«^f

•m ^1 fefiai»atl.«fi m m '^f fe«ft
® %m 4%m 'imt mmmrni-* vm ml m mpmmm

m *a $M fte- tw m. mw Bee& m s#aic«<i Bern

• iftiils fs^toafetea wm Ml ate t©

#la#s#i# a «« 11^©9' .|S»SOf@r «rfit. »|

##«4 mntml pepulatios mtmm^ sigfiifican^ $m ge^iraatAoB

,wmm with m.1 m, «rf se#

^mtml aei |©: 1^ ©liipestirf mm femoi. 'te tmm ig^^sse

§tt»i8ati©rt 'stsB. %#' &lt ^

IMS iM mm #ra%iec ' • .

Sn fg# %te psir<i©ateft ©i ^Jeialnat-ioft ^apee-fi @t® €©*©€
Utf mrnmu • mmlm%im wm- mil m «r mm -i
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mf mm ale© tTm fs«8i»« m mmrnM §mm^

A sifftificaii i«e«6# im wm m&m

Q^m mm «W #»f Itt ^mii Wm- mm mi %ftt;

tres^atf# •• .

ttof mm mm mm m -^m m m
ia, mm- '̂€as« ©i ttf 1» so^ei #««#

^»t»»ti©« mm- mm at-

ste# im^gw'ia •

wtftfe #» '^l^ir

mw mmrn m^w -l^iia rnmm^ 4t mmmmim
pmmmt&m t© all mmi^.

Itt ©i ^ M

mm Mmrn m mm A«#©@« ia-fsist«mi.i©0 wmm

rnmu mil ^mms-mrnmrnrnm mmm 3^» ^

In til •«!». %Wm f^i|a%t©ii fw«, a •

0#®# mm^rn* tto» mw mmM faw a Mgter wM%m

• ip all m& .1 m mt a«6d«.# %m-- ««»4»afei«.

m mmmi mpmmtimu mm CVgl t© 4t»50 'Sii^ te
i#stei .®ee^'tt-tsiiie# it#® i.l«^ to 32#^© treats#

-^m^mUm ©f * mtimM 4fi %
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gsit #f tt^ ' • •

tm ftll %'mm %M mntml p^guimtiom #•'

c^pwatiwif m^m *s» ^2f

m^rn t# ««#a* tlie g©¥$ a

.irafei'-wly tlia« iff ©itip-# .in all %tes ^«i€tA@«o ift

'irf sfe^.j •ftiiaiiiQtfea ta

4S«CS 1^ US* ^1 %© ^*@6 t%»# , III' @®^€« •%» ^a»fe
was 21,®Q 1^1 to m#m tVjI. -IS p^mrnimm mmi^
f@ftRi«a^i«i ^mm»m va© mtm m \

'•; •'" ir«l#M®s>' «id tteir tee® ©i _
^ §e»iri$ti©fi -#'i a:«e«is I.© fRtsefltt#. Sm^ tafcle- li#

tte statistical ^it#i,^le #f %!»;#©%# sigaiff^aRt ¥®iati®®

fee%w#@p vmmmrnsi mm^. 4|.f:fw»iit a««s m.mmmrn* ^w

• see#. al@«i ®ifiiifi®mat ^ariattett t^., #iif«aiift..

l.€«|s ©f i«s mlm to ti» ess« ©# tte •

• m^^rnm m mmmmU «!»» atii# ««« «i8^s8€
%©. «if«tif@,iit -m^rn #« siwea ©i^^ificant

%m 4$Mm9m'im^t9 ©f i«wa mm in rnmml

m tetatifisfits, va»iat.te.ii mm ®lso i»te# 4a Wm- east

#f f^$; f«r ; • ,;

Msm'mm' im api 7© MR a£

-a«*' % to «rf wm,m t© ice i» i
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mw 'mm rnm^mrn^. m *| mmmmmm pmmrnm ^ m
Mmm s|f«Mto*lf ^ @« ^«t©®s, a*ii

tm t«»i« wm # C'Mifte mmm in ^w 2^ ia

Brnm^-smm^. m mm- t^f-mm ^mm&i -m-mf

mm ^mSmmimn in m mm tm ,

ilte teaitetti mmm% m& |©me # ©Sfaifict^t

te«#as« t,»: wtefi «t«©i m '

-mmmmM m. ^mrne^m ms

notice# m$m ia«®®fe Sfi «9»w I« mm

ItW .»i^« # ©ifuMimafe

m wmn m MM

mmmm%m%im^. m miMM. %m mmmmU &lt mm wm twmm

, p^rnimMn a mm^im i» .1»

tr®afe€# p^latfea sftwei §«ni4«%i©®. gsfftfttag© ^ -•

mmm% irtiR sis©wid «. to gt«i«i«^%i©n

•p€«e#ata9«-wl»R ©Ri m^mn'mBm-

immm t#»| iki f«*s fsf i» arf :s««is#

wmwrn «. iawa#® m mMm%im p#ie«seiitsf©

wMn €^a»i %s @««# €0«^©1,

is V| tinf# mm # in f^talnatlop.
ptt^ataf# 4m m |a«lmt»qe @i f«ia &m m$^ ' «it-

#f « t I#© 'Wm im «r 3®ei

i® #„«#: t©B* m 'mmm mm treamtiltl %m 4Stf® |«r^ see#

fa mf mm mmm wm_ m $mmmmim. to #0 a^- ?©»«



1

I

I
g

1

i

I

t

t
1

1
g

•8
1

#

t
"•

If fi
E

t
f I

,s f 1

'
I »

i
1

§
I

w
r

e
I

I
.

ft :
5

•«
^

p
.

•
3

»
1

I
t s

« s # t i

s s

I

s-

8
S

1
8

n
•„

g

•8

f 1

f
1

f



germiBmos nm nXl tn SOfeE.. -

^ i® pirc@ife.ai© was mUm
M soaked B&rnd mmml wte« mmmm mim ^

- ii?atl04y iff
»mmm mmm.

in W|̂ C15<,S2I i©|.3.©we# fef l?g af^-T| -.isqfcfe)*

*ftlS S©€dlio§P- #ft ©•«» ,

spTOafeiwg'as i«iaii€n«?e^.-^f mm m%&mm m tl^ee vmi&%i.m &
lirss€fitt#. ll«, tm tmiafeical aealisls •©£ asfea si^stA ,
Bi^nUlmm, ^ariafeion tr@atiie«t®, fe$fe«w, tte rontagess^,

.within tl» fflutagefi, m*, w.l^ie$„a«
control, wifeli.•'|s©re©fi^&gs- ..o» ^

.s€siiittfS #© I©fe% .ipsottii-Rt, fwvm O in
-tg a.t# ¥3) m .|©» iQefS^ Ai» *1: ia

• , --In'tHi •sifseet, ^ ©^0 S"ay espc^ns*®© ii©%

•sigoifieaftt# «m'pexqen%aiS'̂ WCTi:»al- ©f s6t#|:IPi@ tasis^ '̂ .«a^©®
".ti,36 fisiiEi- %© mmm^ to ems tr®at«@iife»

f0«ii6 to ®f -S€;e#1
raag^d fOT'O {^75%) to 100 a'significant/r®iacM#fi;
I'o pe^eestags sasifiV^l ©#ticeA $»2S%^ l«50S ae# ,

• ifi-c^g^siriscs' "•.;•>• ^ . •

' xn Vg ais^ feta«~ef€@ce da®, t©- teradiatAoa was »©%
ptlf -tfte- fsre^stag®' s«©«l.io@s





m if,ti imm} m

rnimm, t# » mm f©ii,Ri m €ifte,sifBifi.<jaofclf» '

'sm mmrn^um- ^i.?s^> m.

i.3.#tS |#«tSl8|# ISier©' wm #, sS.gaiil«aB% A« tli# geir^w^aii

wM# ^ ail mmmrnrnm ^

- ^ m. ^mm ©i m •^mmmm.

rasiatiofi. m^mmm •©© to fiii^wal

^mmm^m fs %te. m%u #af
;©t @pt«j%4«f f»«i ilali f3®ic^ «© '-mm

aifRtiieanfe, .i» fete ©f steaiMfs ^e.

fe@ m ^ ©f

s«#iiAiifs ts*«. itwi # m im i t^mmu ^ .siffsifi©aufe

sm0m%im. W umMmm' m^rnmrnm w w-im. $m j,sss^ %»m%

mmm^^prnrn mm mmw ®««iiiffa%.i.®ii§-. imm.^

•In-si^'vival wm'.-mmimA gm wJ«6 with

is ©«:S0SI •

a sigiiifi©«fc. m@- *» pft^nfea^ &tm$

•m rnmmmm •#» -mii mf m ©<
A :iaa«lB^ mm ter^Bteai# wm @#tA«€# S»

toy fg r74.@fl % Cii*8©l#-, •
sagyiysi.

,. •, . , mto ^.pmmmmm ei plants

gm. %Mm' sWJsfetoi malymis. #f iat® ©towe#





wmmrn. m sm^m^ mmm ^ M-i® 'm^ mm^ wm%
f«,i^iii ^ m &mwmm m ©»

lm% my ©f %a»g|.a«%i;a9 i$m ^ IM ^

11^,

m ^ #f f«a ,^afs m. %lif

giKvi^al ®l pl^ftfcs vm «©fe I'tse amviwrnl

m firsts m wm^ «#f #t ferMstlafifetef £«f«# Wmm 4ji,4^ il&m)
%© ?$*3i is*)* 11». «<i#m ©f I«s tr«afta«ii%t ,#tt %tie p€r^,fita^

swviml'«l'.ii|«i® wm f©aa# fliff€ir':- @4fiil.|ie#afely aws ife

€?»• ®'|#t %# fffScs im ©.iSMi^.

At Mflier #f W# %tit §mm
' •%© M soro. . ' ' , '

la «|g^ f** ftf CTpwtttw smwrn m- «^sdsmm

• im Mmmtml -mi- fM inra'.ival ©I

s®«mtisf© 06 -iis ftito €m •©« taiifsi. S^,«aS CS©m

f S»|i i«*t|«. ^ mi MMB. t^rnmmmm m

0m^mm.M w%mw%^ wm tmm is mimm m'mmm.

§0m 9- t© |#4fiil

ift mm ^ ittiiwiMi® «« f»» mm mB m% B.i§wm:imm^

#wvl.va|' '®f f0.11^ ttangpissfeiRQ

t-aofsg. mmmrn' ct®»l CWI-.* m rnnummm: #f. Wf

tirtstatflfes f®ia« %© p«»«iifeafe:

plaote 0ft f#%fe-6ar ©i fera,:Rgg|»%liif r#8ge4' ft«t # mnmmtx-^

%i#fis ttefs |#©#^l %# ©§;•••' i h rnl^^-itmm
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w« :»ei«,te€ at €#me«iiW'̂ ti.A©ii •

^pmm wim m&%w^% mmw

" . •

tm $mm^ wi«%f « ^ Bm^i^.^i ©i
#0. «a9 Mmm ^ tof

«nu wias: f««W5BfeaS9 swvival o« Vg aafl V, was 48gt9.®:i8S W
#.62 .

Mailt.., • ' • •• • •

wm» r€i«»ii«g pism teigfet. m' hf tat:4®ti®s<
aatafew ^ #ifi^snt «sfM
i'H f®&|© |S»i# ' f»' statista«lfp,|s- m$ mm mrnrn^ ,sSfRif|i|«iii
^^imrnm isstn -s® stfttititai

wm sf ©uta^en#

'Wm$@W- @Sf€^ ts Ml tfm torn 4$ii€Wo^
' %:mm mmm^ «* ats# hmmm wimUmB m mw. ifitti ^m'

til: 4Stli #af :»s«@ fl'Sst fceifM. Jt#» S,#l^ «».

-^1 %«i m ii#is «« mm m «»•
iiilto#a« «i •mmmm €©««« @f mf m^mmm. «

mm ipt »#» plmt tmt$m Iw ^ twm

%^.m m. m mm. m ma^- m. is mmm tttea a mm^^m m mi^
wm ^im^-rn W' m.mm a» i%mm) ,t®

%&m mmm te4#ifet

•la ¥g tte was iottui to ,
ifttTiafete ift M10A.* & mtaii

^i.f» •..idtte# «l%te iisf• i#i«# «i' ^©r
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«sposi»@s til vitn %m©: flm%- lieigi^t

C»R| 9^4$m m m '

siQ^ificaat variation vm ps^mm^ by ^mm of fa«»a m

•©11 -tttao piapt »©©.« plm% •l»ifim: t@afe4' fr« S. IMm

iwm ^ m^mrn immi* • . -

M |.ositiiif:i«^Bt $m mmm mim

•w@ •wietf fg 8immd tm

rni'ma^ rn/mmrnm % «).«.

©ft mth dfif *li© Iii@.aa tsm. f #.7© m

t|i %@ M^m m ito %ii@ ^
%m •©< -©a meafi S'lmt .Miflfe w-i§ »t

«eai ptm% ^lfli% t,*?# ^--^fe

misM » m mu^ m immm^ ifi m^i

plm% leifht mm tsoti^#. a% |®lsii: Ctf^i© «!• am 2©kR -iSf.,!!'

cmprnM i^Mh %h9 -gdiitf®!,-IMeW^nl® Ifi- Vg. fMia i?af

"eiip@s«ts w®s. &W.^ m & ©Jlfttiftc^ftt'I?«i3tl©ii 4m thm ree.

piaet'M.!.**.• tUs: mmm planfe frm |o.f|'-®i l.acma-)

%© If.* it m Ccontrol A E@?SaeM#R mmmmplmt

•telfm was ttottei |®/2® afli .»R wl^n'me mm>

XI sis# wm «^fe Bg^rniMlmm ©e iiesi-

p:|^ii« -fte' mmm i0mt lieiglafe saRf€€ Mm P»@-2, m C20lsli|

t© 3i#,il m h -gcperal- geinefeiei m mem plm^

" ^m ftfltesa ia ^Is© »l«a &mpmm4 -
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fete mmml mm mi an<», ala© ,
in :tte tti®' imm'mf, •
mMmtm 'c %• _' -'
tilll M¥|. #0 .p.S%ll «®f .% ^®F>
s«/®© i® f©,a«®l .p®fai6t$©a: #f itsth aaj*^-

©a iS^ feWt' m^wtive •ranged ©

f»R .o«; %l t©'t,S:a i«. Of %|... tme.positiw mwMmB
'^i:fiis#, '&©» o^so i^i#- #i I®
•V sis^a-feiw'S,hift.. An 2©liS. <.-n^

t •••• • •

•poprts'siois p©sit»'sMft-ttae aetiset m
'lom'iQf^SQ} m
pmit^im or «egati^^-.gMftt m %r .»##tA©fi si»w€4.

'C'«0.5oi «:€, mm sMmmd p^mim -iMft

' 'Ct^S©!® ,tft ttoere ^au no f^ifeiw' steiSt w&tt®

0Otli' tli«- 'ran^€ P. 50

Cl©ltE #f %l to'l^Ot t^sttts©! and 30kR of
^ariaiit,© 'ff.©i» |.#0©'l"l©^R I^B® fiOMS

0g eiii 'f|}« tft V| tv'hii#' €©n^»I popiilati#® :sti0*€ wfatiw
sWit-MM. mrnm^ p^0mi^<s siiiit tliese nm

.» sMil its ii 'iTg, all tlis teeatsa
st^^§: coRtrol m sMMU »
•f.'.. %iMl,i© -mm^'^' m mii%:'^ •&• rngmms ^mm -

' noticed M S«M-aisa fetie ^©a^el'Sri#- 2olt^ 'mwrn
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m liStl tay, mmm^

ism ©eSo i'mm. m a*®® C0©n«©l ©f -^im

mm^rn iwm. e*50 mm- ©t f|) ,
mn spi !-» fj, ®i4»e «0fef©l. a|®ii@ • '
sti@s#€i a # f#siti¥© mhm% i.» ali

mmtrn •ift-^ wWi« ©li m® mm.mi
p©p©|-#%te!l Sli©¥€fi pOSililW S-ftiffe# W®S PO Slj£f% -l8l 2C^Efli .
la Vg, S®» al#,iie. 0fe#8S-ii, a m^m£m .tbilt, C*lf,SO)«

#a Instil <3©j ^variitRfeS' r*iif®;a fxom ®«S0- - ,

C^iitr^ #«•%! %©• a^S0,130kR. ©i Itefe pm.mmQ

mnm^ %•> of aa# *gU,.
m. «li. sftpw®# f#s4tefe# ¥g -wMl#

mrnwmt p#pttia%i©a: ©a# lOlE a aliift,, .«#:• shift wa@

»mted itt 3QfcR« l» ^3 l®» gfc«R8©#' p© sMfto %i».'
,mmml #U#«« a "BMIt foliotie^ bf a

f :|i|.i% itt ^0 aa# -30feB. . ,

•©§%,a/ t«fa»#|.af: »#%» imi Winfea '̂ a© istflmencea hy

mm m'ttee iiftfe^rwal m ps4smt^d Im fa&ie' IS

•ti« statigtical' Bftaifsi#' m tiif ist® sigai^icsnt

mm§ tm m%mm mntm 4Stli-, tsstti imm day and
also tetw^en vmlmtrnm om. mm^ mmm^ .»Stia oi. ®so«%te»

mo slgnMicmt wrntmimrn 'mmrnmm l®vela of aiitsgs

o0, 9©%& $&fg fest^eii. •^scietiea «i| 4StB €&ff. #iso M^m^n

tfe«%it«fe©.'ws wfetf m%m mm eJfees infeeraction ©«s- 4Stli'̂
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ItSm ^ • •
I ^

m mf»- %U^ mmm. l^m mmrn^. w^m mm. 3 imm @f

• m §^m tte® tift-tfe .Qf, ssiiatten

#0 mm Mm wm. Mmm€ «@ .to® sigfsi£teaifc.irasri«tt©a* ^ Sis

mm^ lmi nwto :ft« i^as |3@w%®-4*3S laoift m&

m^m$m% ^0pttlafcl©ii:i#' 4 slmlMimmt: i» P0aii-

wa# »%iee# »%• 3® kft wfeift mi^a£«d fe© ^m- renalaigig

ta Vg# »@'a» teM nmMt C3oi«R) fe©,4«©o |®iit.3

wm wum. w$%ii %te:' .

m&mm% ' ''ift % ;
imM): to S.o© p©pBl#%i6c|»^ • h sigtil£imm ,

m mm mB%n l€af iiii«te©r •wm m -^kR wteii" caif«ire€ w4%fe • ,'

•effstif^l p^pttlatS.©®#- mmMm Xea^s was

to'Vg f«,30) CoUosif#. % |44©0l/aisl- Vg f3«S5)..

• '' ' m »tl4 «#«-.leaf ^mMs wvm^^ P®MII- @i

to' t#S® IcfeRtrol :f^ii:ila'bl.0o #1 Vj)*-,' ^tere 'was »

V^iafei©!!- ill 'tis aeail ittfitef «»© te' tlis ii3flta€,pqe --©i i«na-

taf ^p«.iires^ In V| tH# |«©f: suiter, ranged fro® 3,*%
|»»| %© s*jo' C20kM;|.,; . Ill til® rmm w®s csoicmi .fe^

§,».?© .' A sediaetiloia in the raea.ii. i@ef

'ftwte wae'riotioe^ iw ttoe treated 'psgiilafeion ill ecssnparis^fl-wi^li

,tm %urW^ ttm-mm imf raas$# £sm
: g*,^- |,3©lsM)'- &o "fmW i^mwQl P©] '̂ii1.ati«a#,|.® A. i® »e-aft

leaf oiJiate# with increacQ: M- tm fasiffi%;,t»f s%es«® wm
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k sigaificast -^a^iatioR m$

m ilP: i@«f ,is®ni^sr» mmMm ms# itaf a»feejr mm- mmim^ ii

C6»S0) Ml^#|i wag: sifiilfl@#iitlf t® .©tfe@« %m

m. tiSt&. tay tim m^m teai .wmte raif®!' ,

M i0»50 CcfijaW'f-l tf . fiit imim&m

.-©€ faaiaa my was itele -t® five glgnificaot wtattett

ii, nm^w: issues pet' Xfi tM ii€sa tmi

ranged &m 4^65 iSOkR) t# #«.p ieoistroi m^'i0mh ' '^^

Mmi. wms' imm& to fef at. :tt^... #»#. *r w.li€W

t© %lie rest of nm- tm Vg# tte sfstt ,imi mmms $mm

-mm 4*S0.C30RR) ®»,4t .f€©etcol

i:©<aiicfctoffi $m ths Immi mmMi mm .at. :|t. .©isiiipsri#

fete contml li tlit |«#t nmM^ tatfti •

^r#j« 6^,S© floiR) t© :|©.,.S0 tfee
' I;

.eiSifesr- «l«lfi# sifiiiiicaifit £€aii.0ti©a:

til® e©fl4jfcil ^ aigaiflcant

•#as aog tMe RiaiiJji,i® |«af .eaaibty ^as §om& io V| •Cf»=lt>

wMcb wm significaistlf t& C5*€Oj»- ,-. • - .

m. tiS^ "itf.# «t.«s. |#a:f ranged txm. .i«®® fl©&i;|

ja^os (control pQpiilatioi^ tii© effect e£ fama-sftf

tsp@s.«st0s aug fsttiia %C5 alfftif i6a»a irariatloft 4ft -feii® ^:.aa'

%mi Ir m^m. ImM ottates ranged £sm S,oo •

to t«S® l^ntxol psopttl,«t.£osi'|» /^mwe was a a^creas©- in. tJi@ '.;

i:#a|' sai^^ witfe iactdast Is 0m mt • '



m

Itt ¥g; iiea® ImM nusaber-&cm -5.1© ilfkt) t© 13..©©

C-coiiMol itiert mm a si-gBiitout M

ia©a» leaf m 10 an4 MUM. mpmmew with

€©iifciro| '3p#ptt|ati©i^ jo %tm me&i ImM iiaiifefs •raog®# £tm '

'ifW %© 1|#©S ^pwlafeioal., • h tifHificarife-

re^iiq'tiM. Aa mmn leaf a^fesr mm M %tae fer©att(i

p©piilaii.i©ii ia^«ase in ishe ^§:. ganwa igxf©©li^© ;

wl%u. -mmsol poptsi^ti^is. h mis.i!mw • -

sifuifieaa^ mm isotieet'iR %te meatt itaf u.«iftber,

M^lsito.iifap. I^al fiaifiber was »i.icesl km i©il©w€S by .

Vg |7,S0| mai ^ 16,60)4 •'. . • / ^

gtsgne^vpie, g^esttsttcy .©g--i©af wiBteg/vagiagite .. ' ,

TO |r#^e!iar-#Astrfi«3t4.0a of leaf niiiifeer #ariafits m

by gama'^raf© m &m tures vatitti^s M mMmm afe

„l©siir'fete# ifiterirala is mpw^smtwM'Amanii

t̂fee result, ©f st.a.tis^ieal .analysis' io T&hM st.afeist.icai,

^ttaiXysig «>i tn# lata ©HweS no. e,igBi£ie:sn% toe^rnem

tr€ati!i@.0ts, bs:ft.«t©fi Riiita^eri#• Mtwe^a in

inte iBfeeieae.tS©n« , • ' ,, \

B^tte pmltim. .atid m^^tim hj. tte;

mfi ,fw«a x^fs^. #f eegati's^e.,

mwlmtB mteged ge^#- |3.©l;R ©i ©8 .4Stli imf# MW. ®f Vg'

mtotii daf* wM. 2mm mb%u aa^t@,2<»s#,ca®k« •'•
©f "Vg Of? ISSfeli. •.file „f®#cpe»ef' of, posifei-ve ir^MBts ,t'ang€#.

•.£f©itt zmm ©i Vj ©II iSfeh daya ,©ii--J-SStli-^a^); t,©.

2»So of'V^ ©n.'4B.feli .aay),. • , , ^ , - '
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©UOICR m f|l CiOltR #f -tjlo til® P©siti« mriaists mmm^
mm # iM Mi #f, ir^i to 2*so ®«.V|)» •fi/V| ^11 tiie

a •̂ ©s.ifei^e §ljait t©3sa «rli4©li s^weii a •

fiefati^- ©urn wMle; #©«»©!. popmimiom^ Bimm4'm'
pgisifif# sMi%'III l®kR ftewti-'a a&gaMW ^ ati#

• " I ^

.mka -^m «ly mmtmi types# 'm ttes# mm no psfsfciw ,
i

'*1© mmm% m^ »a stews#-® ,p©sifeiv©_#Mffe,. sfeiit .

wm P©%l.^.€ i« W aiifi I® -kti, , '• • ' '

'm. mm ^sy .fre<^^Rcf m£ P-ega^Avs ^csgraaats, ifoia

© f3©m .0f Vgl' M -©i Vjl*. mB te^«ef ©f f©sit»e
yasiauM- ©®5© CSOkR ©f. to a.oo |30 » #i ^2* <"

mntmt an# »MI' ©f %l« • 1? s» •«*» tesatoafifcs ,

sie^ati^ mm^ Mm wiii^ allowed a i0».i®)».

In s|.l .%iis fcfea%^»s ali©sf@4 a. pmMlm .sfeiffef.,.. Itt' ¥| all tli,®

. feyed^s«t-a 0m&€- pmltlm 2©k|i- wfei«ii.-,:fa#© ©iiy

. €»,a|s» mw ttoe &M mm%.mm-mwimm

- mm CSOfeR ia ^a^.e! rnn^ mm Vg# and mm

^%# %m Cl©fcR of ff@Qiiep:«y ©i" positive raefci

mm © C30kR m£. Vgle, f« all lit

'Bhmm€ :positl"f© shift -mtmpt mm wMcli mmm^ -» ...iitfaMi?®

siilft |*l»So>». tm lf| 2®feE sM&w?# sHilfc# • was -a
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sMiS to ..ItM' ^ pmMSm. sMffe M %'t» Wm

' tm wmirn mms^ nm «R ste*#

a @%i^€ abAits 3i» i3»w®« •# ,' 'Wmm mn m-

miM in »» mm*mm* • _

•eft Instil my im^m^ mi mm^M^ mmMnm i-apft#

mm. ® imm.Mm mm. m » s«©© ««

•#f ,p»t%iw wiaats £roi- ©,iiO C.30fe» ®f aid. t©
2,©o I #B« -mut •# -^1 %)» » s
m^im sltft' Aft %l» wm%^ all tus
mwrnm m la ©ali l«sfc •

was tte# w® 'S3iif% aoly m mi.#b

«as p®8tti.w#. , ' ' ' . ' ^

: &gsS-sm ' •"-,'.
mm »«!! %mM.'mm @s

.Mm:.mmmm m %mm 4m.f: •&£ «@iii!it'-te-pftsssfes# -

fte' stm.teM$mg m.mifs.i0 -mM 4m%& »• msimti&m

^mm 'mmmm m%mm mmmm^- ^
^mm :©i ¥©£^©^1' ^s@ €ffe-€if ffee Mat «##

11^Si ,|..3©kR ®i •t|l' %® i3#4t ©£ '̂ ^1# ifitla^w
of qmm^ 9mm •siiii*i4«ii*f

Itt 'I?!, a©^® at#® smaft€ frea I30&RJ ^ 3i«tS
C^ii%«@|. f©t.iils»i©li)® A., f066ial ,«e«-©ae Itt »©» ieM

wm «i^ti#sa #4tfc i© .

wsaa l«af mm smm&M iMm} t® 44«a.S m^mm Cs®a%r@S. ,

#. fm' mmmm^ • 'gteif©C-» «^«3cfeloii ia «e®B

' leaf area «i»a fee tm. m »@#a

leaf Mm It# 3© f3©lsS) 4# 63# 4f- 4€Qllfe»©l



•If

mmw:

m*$i

mm

,m^m
:wmmB

ZlB

r.fifSas

m*&

»"©

f
*

fl*i

m'^mm-

mm

mmi9%8

'mm

1

imm

mM»

tm&mm

mrnm%ammm

m^m

,mm

m-m

mmm



.-ite mm. witte •

tft ii«% • -M €@pe«ieafe «ip|®ti#.r« Wc.®

|€«.i ,p«* . -nmimm. mmm imM mm 'mm km

|44i3f £&i%mi.m hf iW^.%B s-mmi- ms cii^si s%«

- • #f ifM .8«a-*isats t#

ttf# itt tMm mxi^tim m-.'m- mw^umf

it ie t»»« ani tiw- ^sesatfcs #i -mrnmm&ml'

sosi j@is $a wmuis «aife,is- ®f ti® asta

sl»w©i m BimMimm mslatimi -affisftf Mmm M . -

iH' ¥aifs#feto mm-:-

• • 'ail# nefatifs we»-^»fe€« tef_%fe©

#lifti"e»fe #f mm*, flit

•mm xaot«^' #« •l«Q® .aB#::f||, %# 3»-Q0 - '

•ie@s%r#i to .*1 mm m m^ t&m, -©t w^}.^ m9^«m ps^ifei^
fanfti. mm ImQO ¥|# SSIcE oi asi6 ¥3) %©

2tS§: ti© f^R #i fg}* 'tm ¥j ail .t«€«%?ieats ©tone#
:shi€t e5s«t^ -sfc »t ,^eli 6to§# m ^ all •

tti^'tf€«teesitf simm0 © -©Wit wht#b stowfi

a is#f#et*e ^ aii, tte' a
©Mfts. ©Si^ft •'to,«ot»l.«iiiifi^:',#ite*i' a

' ©at# .©asB nmms m infitiesiced % irariet^a

Sfli :#«'.|®Stti «sf-'#f',s®«i,ei is pr^s^ete^ .ia iii»i,



Varie-^

w m-

m m

m m-

at Ml

m m

m m

m

mM Se#S/a##S...

Maassia^

Goutml

irariaiitg

0m9

%.^-

Stff:

lt»

i»00

%m

4i©

%ii

7«00

5^^

1.QQ

•4|ti

t«il'

t#« • 2. Si •$m . twit

m »: 3,0P •. •

Si » ; . •̂ %m s#i;, , um



Tabiej ' StatiatiQaX analysis o£ feegpeac^ di.strifeitiogi.

mM. l©a:€ as?©a., iraarignits •

-

•?

^ • ; <3-^er3l-

mem' .

control • • «1.00 1,0C '• 1.00

•mil; Q:S S0 . «i«SS -

, m ~1,00 . -^©.66

• •$&m *|5 »83

mmn : ' §^37 ^
. •

1 '*

Mialjsis of irariaMice

Source F Vaiue d©', 'fgitie

• fireato^ fes, • urn ' •

• ItetageQ© ', - 1,08

•fas£e%i#j

Mutagara x variety

2,55

lel6
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9»m MS
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m m •

. m m

_i^ti •- f«:«im0m

'.^m^ •

«if^t •

f^ii

%M

^ -1% ^ 'kmm

•i.01

»*»

. *' .

e«»#«4.

0##

otfie
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%fi«^

^mm

» » f^i
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it m *f®0©

mmm' • ^
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i. , ' " •

ffl*9*0u
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io fim# tm mBikitm m mamomm
\

is fa&le esaljrsis ot tp iati •' . .^

^m' eigmUicm% vmimim mmm ^mmm ©i' ,. ..

^aris-fcies aii »so itt. 4@%Ms; iafeo <S©s@ is!fe€i?a@fc,i©i# - '

" irariaKSt® mm^ creefee^

M fgtefits ssfs# At o&

.rnsmm %m i% % mnttoi) m sm m
positive fsfiants tffas «r© and'©*!#® >ii

all W %wi#ti^© all tte mmmmXis sHoMsd a

' ot dHoTOplayXi aeficiente pjgRts mo<3er, aiffegeife, •

' • . ''mm of cWoropiiyll »iefi#ient, s>iatits as • •

•4itl.M€S€#€ tof .::iie4®,i^i»ie iff tfmm

'.is ^^mmt^'rn f^lfe ,|fw. #:f
, sifnifleant •t«iat4o® l&efcwe$« treatwentStf anWMfSBg

^^mmn Ig^eis.of -®«# m& control' w.ife,k ^.'

frcq^escf of cMo^ophjlt

fstiff#•-ifew # i$M eoiitsol loiter ^osm) to 67*3© Ci?s

©i o*W S»i wal^fe4«l* •

• • _ m the tall-litp«-- m£ janpa -^af© #« tfrt i|*.^«pe|i% ©f

' cisloireptofll-aegiciest pimsfes «as -fte to.ipeftef-
" j ,

-of e»iloTOp%ll deficient ^laafes caofs^ ism i. t®
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mmgm

,^13^1

•mm

m m-

%

%Q^m it%m' %m. iiMt)

lit m i%% 3a)' 0* m ci7«86)

' iSoM 11%

'Ins

%

•S«27 i%6^m}

3^82 Cii#S#

•%^m im't,m

iQ^m ii%m)^- ft» lpt0®> ^$#23 m^m

A»tXggiQ yariayige

• • fato© CD Value

3^09

la:

8».ti Ci6«

i*tf .Ct6^

llig
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analysis of 6a%m .sifsiifietpt iratEattei,'trea-femepfe^o' •

, ^m<e fefs«p«0ef ^ _cells ranged, f^op

3,62 11^ itt tgl'm »,f4 mm » tuiiiaenc# of
•f©iiRa- mm ttii &t cells In tfef

'̂ ag- fouisi §Mim sifoificaritlv, to V^ i© »

mmMm •Cll,».4e>|- bf ^©Rferol •( 10*76.) aa#

mkm •cB^02% |R 1?! 'stmwta maKlteym wlta^ I3.14^4) £qII©m^&
hf mm ff##il SM @©fs»# i>©^alat.teii

g'lmftii. a m^$m$m. ©f BmtM hj 3#8t ift loUU

mmrnm W soma i^^mu m- mmimm^

.of'ultotlcsilf- aetive im*M} fellSMSi- % ff.f©| a««S

fS.23)» ' " , • "

SBeefcTtti M 4t0iMiMm milB tm^eg mMmm..oi mlmtM..mM.

^ diifere^t. ptes@e# ,of aii.t.®%l.$ c^ell© "in© -tf

fattens We-a^fsts .is ,4a tl*; ,#li© -.statistical,

#»a.lf#is' .©i' &lmm4 -sifPl-ilea-Rt .vatiation anofiQ' wm%mm

m l» st.l fefet m slgnificapfe ^ari@t.i©f

mm mrnm. in. aiifpi»s@ and te|#fli3si

mm tte #f •fawwft ^ •

. %m % tfe@ s|«©feEBa m th& -jpit®ti© fell® «fi#es mM$€mm
•I ; •

pfta©#® .%0 .feM m "wmi&m

©^,2fr i20\S is Wot&asel ,.t@ ;.i-.5f-l. tPMa' la

Biiinfet @i -ttSfef pr-^tesf was- BofeteS m WM it^mi wMm
' . ' -•

was .fsesfcs* t&as in ec«t3r©i'|,t«.4t) 'Siinifisaatly t©





11 1
J-

lem it^mh imtmem mi ^ nwtet m m%%s
prn^mm »» MmMw sigaificafttlfe J3a«,i®» .

mi mm&pMBM mm mtlc^ lofea il#4S|' .
fef €0ftt«@l I3.#i®|/#- ®»- BWbe^ ©t €^ili

a^wstt' ««>*«««• f®ttiii t® -S^ mmtom a% imR iU^h
.fey ium

: ; •, .

tm •% tM- IftilfttneS" #'i fawia.tsys w._,'®i ^3,1#
- -, • • -l" ' : '; '•• . . • . , : ^ V -•;; . ' • , ,

umrn^ Mm Mmm m MMMm ©4f«iifi^a%l.f» mmi&m^ 9 • - •
.©f f««fr nofetea m 2oka

ms flifsfi* %® :tte Ci»22| eei 10^ i%Ml

- mmrnm. ^lis a^t« #©«*
; {i»-M|,foll6wei toy --|©»i tl^-i©l Mm io*nU^
. p^i&tioQ wmsmrn. mm-

•mmpUmm ^ -W^' lt«2S> an#

•tmltmm4 hf. |0»S0) Co»28i«

, ".• : • Id a|s@'flp-#t f»a-estetef'

.©f -$€110 yisfier ii,|.%#%i^ |rt#gliss# was foaofe

flis control p^aiatian faifi# mB,$i$3nm mahm mi m%M

-mmm-'C3«,S4) wlii#4 «3S Si^rsilicar^lf to-
. tsist Tm -mm.imm- Wfttet #i: #i%6fe.ie mm .„



iia

ffl®4.apteae »ae isotto« ia tha eoawol {i.S2) feiiose*
»y » <0.90) wa tewi (0.88}. «» wn«®l ®ca® «« &«»«»
fcs to-w masstora, tml»w of miteiteally aesiw «slis «a»aeS
a.«iai>*e«e ti«S2i WWt0*825 aw3 »!« -{©*»). »s
Bwljei! of Bltotieatty aetiKS eells uwsst mophsSe was «o>»n§
to iw o,x6 in both ioHR ana SetlsB tsopala''»®n «®® slifhtVy
grgatsr tt»ii ^ control, population
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lit

%^m mrnSMmm. #f , h aelsy ia - ,

feraiiiiafet^l in tM aistaf®# treated,as »fe®#

tn |»rf©#a% wm, mim mpoxm^ ^mlim toy ^^ .

iim^s »^S5 in.wmm iw^t} ©e#

iHSifl itt fearl«^» tiiif®s%4fatS0W %lm

mi&T m m 9^@sm0 in"
e©w Cfeouis Stff i® tmm&

iMsltf.sfii Slitt4l« : •

•TOp«^/w$i aisemti# % St» HawiW Clff©) in BrngMrn^^ %e

mimf m- .iaS' to mitofei^ iBi|>a4«'̂

mrn^ mhicU aisriip%© .rgsfstaiio® in see^s a©

«-3rll.« mm :aig@nai3 latill* •'., :

fiw 4« fetwifiai^i©® «0 feii^ to |M^««se' wifeli •

io©r©as® to leiMls mi %m piutsi^n# ' tlii# is in

til© Qhm'rnmziom rnrnm hf mim^l latiSI M mlm

<a«i# Bmm i usittf says 1» £-i€W Ist.aiss an#

,®S#0£OTa'ft ai* lit#®! as€ Miislw mm B%mpmm^ <lti7| msAof

itt p«a8* «lg#. 'ia,©.«® l^lSElias

f'ltttl i« i«wa fays mc m^&S ant

Bmmms iimm' !.«• FSsast#to# mlm f«w® mm*...

I« V- stti •?«,,' WiS wmste# .pi^alafeioft mmm <itl#f
^1. ' . «• . '

40. f€ir»4s«tio« to irradiated oo«s», fht: mitmmh q£ M4B
.i& mimim 01 hm mm

toy wmnrnmrnm m4 m±%i&m:lm io teaafe©^ mom' tWW as^



' Vil'

' ' ' - ^ 115

N

mm -Riatite-||it©| S,r» sektee m^ mMi

ia• 'tWs Mv^ fielay Im ^@m'lnmion m^mw to ^

c4tts€(i'% ^tipAeiegical dagiafee. stotit im

aa^' &.t£^ s^affaseia (i9Si| s^ii^le# 1.1^

•€fi#^i «|: «'a«i®%4®fi: m M&m ©Ilti'^ars ôf

mm- |©gtt# mm fet«.. telaf A© was to

m. tte eont^arf-^al €fe..-el^(i966| tiiat,

'im hmlmf tip®a»®ot sfe6'ferini«atiofi '4m. fc©

#te€fe; «a»af® âllc^lstiKf.

mm€- mlB& mm %m mdU&mt rnMrnm. •tlisit

8i©ii^i »l.# iltiS) ©ba,0S«d pr©poirfei©'»«te. te

sproafeiof. 4a wl^ties aM- #ttif€8tf4 taic « tte first
ef fii.fSi©iQSi<3Si. 4»age» .:- . • ^ ^

-mmm momm^ oi %m- psmmt tof€stiQeti©.fi -'it to

fee©a %m%. tm mil %!»• a

f!i3tajia»S« pisceptage mmm&qmnt to isafesgefite

Rtiw^t^o .l» f€ir«iiiati©fi ft a_ -mmm

®f tfttfeie-si wm fey fasfif piifea^tee

m»fc.^ys *® 'wri^e &^B mm^imon mM i%m$i

i.a wm um^mwmf' io R©y- €«. @l».

CS©71') "to ,(19791 Aw
•.&«agattfe.Ms« «as|i« CI9TO ifi. .fcf^pegsicgsi

t:te »»%.&#»' Mps^-mmlm 'im ©i
©te©erw«^ njlfel* in^E-eaee isi: Bijl. ar



IIG

patswara |I9$8| gesi!3iBafei0ii witli

ificaritssis^ dfe'̂ f©® of #a(Slafci©n@ several csop plsatsss

Btes&a^att (IfStI f.eiiri# %'t^^ .peteenfe^ge

a@«^ea@@a «|.tli /iocreaae Xm %M dom ©i K«faf tm all

tlW€.e sp^nim ©f wteafe @%®^Aed hf Ma. ^1.969) m€'
wm fi I wm} ffepoftea m" in wiMh

Im&mmm M -^©s# io cei^eal Ilk# pa^^f # s«^g»» aad

pearl ..a£l.|.t%f S@€iicti©0 ia m wm in
.wmmrn mwmtS^a^im «®p©r%e#'.iif mmm laatila iimo-).
•b©tti. flifsleal •0mmkml niiitaigeiis its s^fmpi. 0©mi m. ®l«-
ClS?0| alsfe #©p#irt§d a- <iec2E:#.asiRg ^x-^ad wifely increase in /•
teages* ^€f©rr.<JtSi, 1968)^ mi^m aad Martin Usexl
0il€s «tti -fewirtfe f lS$9| m ia peanat

wlt-li raai«-fei.#*s. #©$es, • ' ' ,. •

h 4tm%M ceaa^ioii in gerffiioatlon in WiB tirtafcwettts

eOTpaff@<2 t© |iw?a xaya was in pssaerim iR^esfcigatiois,
®iis" is io. 9@weral afr€€fn@nit ttee feisa^ies i^ndsciie# on

Xi tm (la^ aM Ayengar, 19'64# ^pesfeaa# -l#fO| Siddiqf; ana •

Swaii»i.Bafclaaa 196S m^ ^»sfata et lt6S| fetet #i@i«iea|

»ttfeag©cis S«cii- 81S m^, nms rnn '̂mm will arsstic^llj iredae© ^
<-

^mimtion ^paired t® plifsi^al OTttfeSQeas, Ift •fe&Jaifa, Singh'
et al. CIt78| ff^por-te^- that f®nma' rays fea# little m m

©a fetaioafci^B- wliereas SMS k-@si*1%€# ia

refluefeloPte



K'

•xf

m&m. I ItiS- h) mmw Mtrnjim. fne res^csase of TriffXija

%t Essays ap# weafet^fis- ^

m mmioBtlmm to sm&imim.

•brt^kage^.. si»li#.ae# Godwrn^ il9m) ©toservea mmmim $»
g#»iaatfeti 'm limB cttiiaagM fsUewSsig i,sia«^ #a?'^

ana, mmtrntrn .%&' pUj^m

chsroieal'|€wi ^ mlU- m aeaie ^^age or feofc
?€«katea«ayiii efe m..^ i wm nmSMBd -feml.oa%:i#R ifi -

,pigem pea* trmfiiafeioa ^ot .s«gf€st§d fetet, .
"i3® <ios %# t,tis^sii©l:6 plifsiQlOifie-ai €f'fe.€st ©f -^fafs ia fctiis -• .

'• fmm£§m% ©f Mfea^ens m iftMMUeg-

feeroin '̂l^l^a was also .r®t©rt@# tof Claaaliail siagh CJt'?®!® ^
Aec«6iat't# %"»' •fafflms. cans# aisr^p%i©B &M

%tm '%miml ye^Qits.iii feminatioB oi ©ssp^se#
"sfcfe# A.8i#s% is.tb® iiap®&fii®®t, ©i »|.fe^i@ .
anS 'iris'ttta.i' t|:|j»;4.n©t,i®fi ©f'eell ^Avfeion its aerist-eit^fei^ . •

.g©iif .aoj?tef of as rsfxsE'te^ fef sufi

mgmm 4H'̂ ^@©sb«-

It^ilmnm^ laiifeafeits m gemiaafciofi- ifas ^ttribiit©
hf BUm$. K&m%mm mm to '̂ ft© destrwefe.
#f «kile -eoMsfl. an# W«teM£ {imm^m^ ^ordoa (IPSTI

thm. it wmM tos to -iiiM.&it.i.©e of ©£

si»'ips* 1% 4s^ weil tiiat •faigtc^s I'̂ m t©»p@i"-a%ttr©#
wmt& ^msn%0. mwq^m t@siei©si# pirofe^efeiSf sutet;aae®s In t.feg

se.©a et©, may ftfieefe see# mmimtlrn' md growtho ^

CIffsf basfesS ©ft M® i,ttt4i€s ©ft tte §©ai!ifi®%i©P. #i ,|xra4iat,e€



i-1^

mmn at tots m£ m

sa^esfe64 %M. a^iirities ©f- €^%alas$, a«^ ;
ise^ittie iS^to^fSfofesase d^ersaae^ in %im

iK-ocac iims b) ait@? .sttiafiat ttm gmprnm si

.gfibteggaaewi fc© ii$ate©?w:

%«J w.®#iat.i©a ia^a^^S fress teea^afe#

wttfeagerss a*?« ©is© kttowp %© ismmM ire^uefei©.!! is '

fer«J,iiafelaii ©f@<ge«@. CSiWi-ssd'•3w»ioatlWfi> JfSS| €iiasifi3ras€|ftliai

apsS &9@ilL# iffi# -R^©' aisS 19M sts# sre#; a«i4it3#\ #1©)»

&myl©:tif}f ¥f€ttts mmm m x®mt mMM «atei:lal
©Hi- fef alliylatini- pb©p^.ptiafe€: miS Stacfy# its?).

intoiMfei®.!! of f®riul.i3QtJ.©:R with BMS to. toe dwe

fe0 the iosmatiofi ©I" aelis wlitsb ip tii^a
/

•tl» t,t^ »€ai.*»i mmim CFrees© » mstmu ©fe al®

reports in fswaa

tetfeet a® •cjaaparfd %0.tl^: 1mm.

h^mn fepoirtf# %y Swapip a'ci %ll <i9iS) aaa RitoaRsfett Clt??)
/

i0 treaefe mupm mm .Sim SF# Kliau ana BbbMm miS

rn^gsmm. ffw* «ii|©«b ftimioafeiola in
'grass m 3.6®- ^mm o$ genata It Ms ale©- t^eii- %
varlQais iLttwsfelf^t^ts tteai tl» :See<a f€£wiij@ti#a: ffe Rot

hy low doi#-® ^f i^iiiasiR^. sa§imionBm iBjmiM»; Ifiti •welienai^^
3.96S aofi ©j«@ ®ti4 1973.1,,, :Sj^in (Ifit) ^ .

•ptsfsiolcjfi^l «|siaiisti©!i f©^ fchis -©toservafei^iii iiirst piiasf
©i Bmium <>£ %arati©R £oii©«-a

• fef• ©ns^sti^' ^efelwati^ii ae# mftafeoilsm, tte ap#



lit

in tlie se@a# ;S& tte n® «€©#%© sfnttesis

mm BmM8mmm0 lat mij %©^ thm^ mmmj rnmm-in ti^' •

e©tfMd#ii3.5»- ^is stage oi §eiriiiaati©«i fey . . ^ ...
•K-adiatteas* ,m€i am isM 4m^m ewsfey® :^S3lc!i nigbt atis®: &m •
l©nJsi.»f t^^ia't'S.oss® wmml^ '.mlf in feg»ittsti.©si »«feall,tf,

^ ; - ' , ;• "••, •' ; • ' • , ' ^
Pm%^ -mmtmrnim lettelitf' is tHe pm&®n%&p

©f•plants 0m'0iMMg in tlw 'trfstefi 'poptil.afcteftw 4b a . •
eseia^%e'%© m^ms ^f.|@©t.@f m© .iittfe,^eii, mlmg wim

SteyitiW^ 'in'tits. pr«s®nt -©©fe^d^tlset.
' tise •tgeatmsiits. testM .s|»wsfl to

s«w:lv®3., pt#^afe©Qf ,#@|5eo#ittg m. ttie aiat:ag€^:4sr ttitie doses ,

ttse ©R .s^^ariog @i fanisia

$1111 Mm m ^al# ^• ^lemif astefi that -stolmi was mm® Im

wa,f pc^ui-sfei®® tliafe #f t.fes SMS

• |.nv#ptiiati.@o i® will! %im mparts mac

hf tmonsxa m (mm- i» •

.fia.tsi»ttra'flf#6| §@a 11^1#) in wl®s%,» saMb art

.A'srab^ 11972} ia e«p»ietpt s#i»,

pif^on P©.s# 'h mtam^ a@Bena«,iit wi®ti®n'is .smrvt^^l .pe^^efnt-a^
as- wsg" 8®i®« M tM pmmm- tmm®t.l^mim Ms. tees hj
S* -.Mas to iimt) ill wm-m, S.Saii# »a^e toy

m tMist®# Me ^Orofi m^ mnm C-lSit'l"©latun#® -et a

(19711. M v€g@%am© m^pso Basaainftptti^a«4'K»ar CIS-'?'



im

^Tmmwrn. ttet sw^iiral ;wss mrnmcsXl^

witu 0:».IS f@f mm%. mm &m ©ias fs«jr mm ms in pea®

#EplaRaiii©KS ate- fi^ea Mm tm in

Bus^iv&l pefcefi%a9@. witli inef#©©®?! ^©sts^ #1^

i£©p#aii a|^ C attriten^^ 4©«@ase ia piir'tiiral,

•p@re«atefe^ %# ttsi .3ee#ijc€4 Wli gs©^li »«
^©oaaiitif® 4tt® t© fell# ip fete sfnttiesls #f

;..ai»iK®. •»«*§ • ^tofcie

,$m %•& tste gtimefews'al. .^aafts i.0 t-S^
tttis trn^nrnmBi

ai#.. •©< wl»4«li rnlgm to© i.€«l t.o %bs

fell in-psfwith #«#©#

aafee ©i i«Qitffe)i.'iQ Blanfei...

tat® ifi',|>l.aa%s is ^fovemed hf the ira%# pt .-

pr#@€SS€S ©£ s|r©tem whi@h to •© cestaici"

|g inflTOS^i fef- %m -m%mmi faetors® ^-eatoeiste wiffe-

'Riy.%a§#os-®ti?e %© aff@^ ff'cwt.li, aM grontiSi rat«« In tte

pmmm iB^esti^atfeia mm - :

pl&mt ms^w oi le^^es,'lemf nmhe^ ©f ^iileirs

•at €lf tfe€ .Aotar^als.#. tr«M il •"fcfe® dire-^iop

.©f sMit 1.1$ iKsan va|M6s i®f eafeiJC.® qsmt%i% per£«^ ss.@ft;-.i|i t^Si

pmmm 4iiws^ijga«©e. for pim% numter ,of leaves., imi
af-.ea a«4 liwiMr t© -fetos ei;f ^oses ©f

f«ia- .rays m tmm mslmtim i© ist^aept^# in feam® -St.
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, . . • .i,g ¥g a' -©ilssa^iseat >M •Si®®!!' ^i-^fit.
wm 6̂@fei^# itt -sll •iR Vgf i©: a^. M. ^

ill wMI#

S© %» ®:ti#««4 attadf mlm^ :,,.

tm&mmm m m» mm4 to m^mm mm^rn^. in ^ ^^

a^ Siisifei I ttiil S »» i>#ia%i©a i® ^te, fe»%.

mm%imm ©« polwiite to ^xsefees®

iAM-piaiit m$^ ©€«£" Im'mmt '̂ mm ti®iai£@©ti©iiallr iw sitgat-l
Mmmimm .. m mm. ^ temmim te •
fr-^th. ©f .^S#f s#€#li6fs^ f@ll0wi.8f X«irsadi©t.Ao». ©i s«#is«.
I® tt» pttf€»%• liiflieir ©f Mdftca^

•tl&'sfc teifM £a all m^--'tMm m^eM -
IgpAf} stw^l#.©

ratfiph ••&• «e^€.a®€ •in

•©ft tte S.«i^fii®# Imr mpmmB .Mm^--tfeg»#sd
w«w also fef *11*-mm •

witli % » 'ar»# ¥wtofe@sws£'|t4 lltft),

m%m fWS iMmmmm iwmmu.mlmm^ Mm plm
feti@li,% m ®«»«lt #f nafesfe'tt -fcresteeat#> iiSS- iH

ie.'%t« -stsiif# ai#©fe/'

mmrn.- ^mkmrn' mms a®a ma-mm u^m mrnm p©i^e»s
•vari-afe.iofi© •ill ®f®tsica ^is«it teigfefc 'fdilmtfilif' tseatera^ots ,

rnumrnm*



I

sn tltr© wm- a ie t.i« mm leaf '
•• i •

mmbBM rnms^m to ?g and 1^3 p^mm mmtim @m%B
mm m % sMi% if! %'» pwafeer *as

m, aiia, afe » m in.

h mmtlm: sMft was, ^©g^* l»- :V| witfe

K:@ep@€% t# mm.: tmi mm mmp% -.^fe ^ mM'^
&%M%» If* a,f^ _

sfeiits. 'mm 'iggatiw ©alf

m:um m. 1% wiiii# m m m s^« a wiatiw
sHift m mmm i®at ««©:«> / \ - ' ^ ^ '. •- . . v

m% %hB m^mm^ -i® .^ ^mmd a

wimfe wm^mm% %& mmn '

%m *.©» wlia® fee' iia»te^ @4 i.l.l"l€"»' :i#il.»i«^:

E - urn m.m m^ms, fef Saksi s*

i®. ri««. :fafs SMS- i® tes M6 feo ®

s.:ifii.ifi«ii% fiw^er ©f till#!# iii «|, j4|

•fe»esmis« UiW itt-'^teafe
©bs#^¥t# » slilft 1.® «®« »«atm 41#^efei©« tm

%ilim mMOmMrn m Citstl

- t'te »s-s«s im pirnm m Mim- ttm^mrn Mms mmu

• mm tuafe: m®- memil »ata|i'

itt Sim mm #!«. iieatt @« toMte© in
lafeer wmcm fsam^ t.o fee inseease# ^tie t®/

.ii@sa«#wi. aa ®a® repute#

fey E»i.« Wm.'imn oi -



1.24

. of£€««a the €©l..af m& rnm^lrnn

' '»»4^ iff® i»an:§^» Siiifeli an«i Kei'stfta C1^42) sttfibtttsi,

fcfee -tiBmemm in growth of ©^e#liai® f©i.i@wi»g

t© %M 4emm^ion ©I amim mBms$4 fef |.®ii,i.2l.fig . .

's^mmw m aif •t ifSi) swfies^^ tm% tip •effeoio#ieai
.|>eli«wiw'iQf %© "^mmostrnax roifec»tl.c gmMhltlmti ©an.

te: rn^urn^ 0mm in. aittfeagea mate-»iaXs*

p©|« mm- ^m^-i%9m} m% etmMm mm ^ @m^
p^siMe' OS t^^acliatioo ^ith

mi mm pm\ mmf- fe© • -gemtM,.

il$Bl} 0|>M«4 ma&' wMefc pljysioiefical

etett^s 'mm ®ms^t ©i lufeeyrelat^a- mn «• specific?
•fa^t^s siich aa i«liifeiti0R--©£ ©«. •sytffciaesis arid ^ariati^R Aa.

leiral tiMefe. asia syppreesioJi.

' ©i' f^owfeii in fehe.-€K.^s'fd leat^rials, ' • - ' . \- . • .

m^m iW^U tseiifw^ 4oily@B« ot

^ioRi®l.«f t«#|.ati®ss om frewfcli eafi.M attritoated tesSeally %&

f#ti,l«5 l@©s t© €fl««a««al afeei:r9t.i.o.as, mum,

..after fearing aeta|..l:t«S "analfsis m. rat© -Im X «• £af@a

wici^ atotm fetoat %'m eitter %©

StosEfsfelsW oST pliefscsnoaofi. ©f ifi4fe©fe4®.

Vielaf .fime t© irratoti©® tia® lit#©-©s tte rn^jm

©̂£' fs^wtli bf s^ari ivasss ,saa BcQtt
. i'mm^ hmmhBsmmf al,_ COT.l) ofeserwS ifiiii.Mfel.oa of

©$€dlS.af growth In irrafiiafce# wteat sso^s and ssaggestea

tut' afl^ps® efitefc. ©f s€e<i:ilw„ miglifc' l3e'4is€ %@ specifi©
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sfstma, -^^afeS-of tittsiag mm . .

fr©wtfe '̂ mrn.^ysm^ imn) pmmeB mm ttet

isMbifeiott-at Mgtier 4mm m^f %© eS'itoias • f

pro^sses' W .afesrtatl^a or

P#liafS I if#4) inliiteAts tte

%£a-^«iFtioi-#f'Sm @»# to a in mtsseOf^r ft»,
sHotiia €^ag® « 4ee^mm Im -prntmisi-sftitimeim-

ip a4fe#s|ts'̂ isfregalsr ©ill «fii«f®ii@ii%. ^n# ^efeneg-aii©

®f 'Atjn toe fete

mm'^ m tmrnrn^ '"m^w 'aU Cltitl- ^--6^ txfjdsinf

s€f#@ %© fewd. €ai«@gt' ttt€

%® ^t.ossXy sssff^lafce^ mmn: VAthin, &

Fr»' ©• 'm' tim: m$iem- ©i m&'imim: Md

pissfc m tim^ EMishf i%9M)
mmmm€ m^¥mm4 ##^fas# m lesffeU af mm ^
f I#af »ifi^ M 'itt# t€J #a im&mm in tte ««

a®fei¥€ :eaaicals: fcfeafe are wsp^asifele !«' se«i mteiity « to

m immrn^. 'geom. -^mmm^ ^

m$Qb m&f mm\t •in letiieiiitr ^ €>i ®€€iia.'Aag5

.Eff@<efc 0ft ai5i;pliia-i.Qgicai. 'feg-g^ifeg. ';

ca) ,' ' • . . .

possess -lewg witli $!%«€« si,^ ©Mape «iie to

mem.mm%% tm, Immm- ww mta%im%f, mmrmi witli a$ep
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s#«ati®ae fyit# 1^ h e^plfe-laraiiaa ^ere also

u©t,S;«4 %® ^s ^feirgatKe*^ CWf«., /a 1* Mc^ifieat.i©f

im &im. aBi; step© t5»e imm. xr@p©ir%t^ ^giiaila® line®

in loaiif p%m%- §m®s% m ^ eonsequea^' ©i mut-agen treatments^

Siagfe ©t 4i.s, Clfif) reported ^ar|.ati©0^ i.ft sha|>e sise of ,

lemm. of &m3mi,m. Uj^smm «©ll©wi&f X-ra^r ir?ax3iatioA»

SclMart® .CltSil mn,lm^ fel»fe Ernllowim iiri:a<aiatioo-of a^y raal,g€

se^s ^sl»3W«a ^e#ii<Sfeios ia sim ©©ffi-esponSing to ^

an ii3e^^0©0 ,|.s"il«3s6 .'©f Patei #tt#- ^tta^ (3.960)

©feserwa »¥?« ^ieawes in Corchgrps

i$i4@ Is'ill accoriflafice' witfe fe:l^. investl.§at;

ttsisf g9m& wm^^r Immm alfe© mposte4 la qMlliei
follotiifs# X*Eay traa-to^nt by saliife aa^ &iKah«^ C1S?2|#

magtaivsfistil m4 Siflfli U9f4). ^0sm& |saire© Bsm ' _

4iss©et€di fnmffi,iK i© .f©eBt». • foUewing-

garana txaatoente -KfiBhf an# .Afesralwi ClSf©) •ii^%,J.c?6sl

progresslw #€€»«:tlon in sise.#?- distorted @hap©<r ixff.f^lar lotoi

and ehaug© feeisttir# of M&^ms. io '

f^llowiiag fai^a:yaf treatm^nt^.

Clt40) liel# ttif H?itw ttet ab««Kia|l.ti©e ©fose^^ei

i® leaws a£t€s i«faviation .could te da© -to tli§, iisfee^i3ane-=:s

-as' ^ result of it«ra<|l$fc!.©»»• et aj,.*-

(1941) 0tat©4 ttoat' tlW'' aba@®isiiti€s siacli

' as •E©ia'Qti©p: IR tfet' Bim os defor-iatioa ©« |@wes

liiglit 4tis to- ctifoiaQSQaal abekratioPis# ^ W^b | |.^62> attribute



of lesves of,, mtim plasifes %© ©hraaoscin.al- «ae.fici©iicf

ilafeer Faas# U964) c@iiGl^a$« that %,li@ semctM^ in-elm •

oi ieaf€a in fSMna ifhsafc setilipfs^ miglif km

atfei'ifeat## tb® ra€iat.i©n « mitotic ioM«

rattotr ttiw to. tim other actiom oM f,a#i$tiofi«

CW

gfcem dieliot^f Ip ©©s% ©.f fch® .SMS treated

s€®ai.ieigs Cftg, -H-, ^ ^ eeawlfe .©f ai.^©t©®y« •fei€.«ecafe4©n

mi til© ®tio©t- ©ecQi^s^^- Stttaarseoasfe m&. 'm^V& C1966) ra©te«3

~%tm 0e©a.r«ii« of ai^ of st@i« if? fe»atc

a® % fQll-owio^' cf^otiXc

Single an«3 Mifefat iifST) .^seirved -hMmmmim witti ^•raf treata^

in 'sp^eies# Qmm^. l^sadiafcioa sfeero dieiis^osjf

i.fi'appl#' aiB<3 jjtaish?® .(iba|»in,s et aX« i96f.). 10 maise:

c3san^'.M«il.i twlol ©bser«€ •.dicMotcraous, fesaoelitof among tim

&r$ra6Sa%.S'S p©pt3l.afe|.©a*- Kosliy at^ Atoraiiaa C1.9^,81

aiehofeofflf ©f-feto® i-& AlagiiiQS'ctoa es.eialentne. f@ll©wiog '9^

• "' - . ' , • ' ! •

CJSSl) st-atiea t,tia-t Mto'cafeioB ©f s£@ia ©ottl^

expiaioed #11 tm toasis ,©£ re.pen^irat.iofi ©f ii^irl.stf» _

As feaie'l.@y<j:- anifi .Aaid^ffs (19'SS) |;t, to t,l®

(tx^y^ssioBs of -s^s .#ir€iR.©sctaa|. ©.ffsct,©* K4i®hKes'&

llf^S.) .©tplaifte# t-feat ife way <iti® t© ealar'gi^iiieil^. ©i fete centra'

c@lls ©f• fettni^a alonf a vertical axis |©l,|@we^ i?ar* |»€^iel.i.eal

aivi@£®as -01 -mllB^y- "^Ms r@sialts ip'feht msplsceRiesjt ©£



mm -tW ceaW; m tbe fl^ks of tte hs'&

eesalt. fe%io spieal »@ristie« c©ttl.'3 •' tm t.im ?^ase

©f ieai^©s #1®# ©i ati# of

leailBts afe tm &mm mom Ms bf -RafliavangM

-aM s4ftfii"fif?4), li ^sSssbSM SBSSSS^P.*' /6 )

sliows stem di^tostesy# ^ _- " •

I©•) etiioar©iafoyi.a. £&£lcimt plants' , ' -

fa iw«.sfeiga%tefi, '

was at. %mew' ^mmM- In cegtaitt. plaits, come^mnt- to ^

%M .atttageui^ tsmtmm%B^ #€fit4;eot

piaots -wm ia. -^Iie itfaaiate^ p©^tila%i©!a to- -SMS
pepulattott. %s ^iffeEe,^t #« crttsrop&fll

a®fieS.€et ofeser-^e^ in©lm#f stEiata f-fif z^- | alM®© ,

aoa vsriegafea^;. tte striata tfpm »as in fftster fire#i«

eney" fehaw ©fe1a®ii t.w© ^
•• .Oaslja£esoir|1947| sfea%©« toorgawisa-

ti©ii is on® &S %tm mmf eff€«^s @1 |̂ ira#|.a%,A^tt4. in^resse

in fc-te- ir^qaen'^f' ©£ eb|,^C5pbFl.3. Mit-h itipresslrig

msm ©f .raaA.#fc i^ns ms W smmrnl invest ifators .i«

E'ice, ' fr€.t|ttenef £©a<?ii@# a, ina3«l®i® at inofiera'te «i©s@£

0i 3C-«^afs an# f^iaa ca^s and. #e.€r®as®<i #fe higtier d̂©s§s

•{{iat,sQ.© et. J§S8 an# M,miin.a. amd Mami^ W59}^ milmf aa#

Telhsst' ,̂l9i8|' reported ^ha.t wmj high Mms of •gmm& ir«?adi«

t,.i.ora of So MR' dm cause aia©r@anisaf.l©B. of ^

fetilorpplafl3.«, A|.I3sMb'v®eE#s.wamf Cid74| ©t.ufiisd the e£fe«
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of sp in sm- gffaa as# ioaaS tfca% etHsropliyil
iaitalii.®«s at a4 _t® aM t© w £@spee%.i»,

««e#^@IlC3f ®t ehi^^b^ll »atafeio«» t«@weiraMe In m

•,miit.a.|®«if ia- a foM to^iea^i©® fifecfeiwnese -;
%p€ €ii4eiett@f ©I ,iisafe®f©Ai« CHop '̂« piil,® liOisis

• ani K,ai^avaoassi.^«*. i 1^73 hf mprnte^ occmtmm -©f

m&: irteMis ifi followiRf ' -

cit^t) ornmim^ mmm

QhlotopUfll rnmm^i&m ifl hMmm. SSMSSS

ifradiafci#® s'ft€ tmMtmmn wtfeti .^iff^ent. •eteml.cal iaatafSMtfe

litest fre^pent teiof .cttic®'© »• ^^

IR ptmmt tewsfeigatioB#sa# •

foiss^ t© mii 'rnvrntou m «w '
fS€^.eii«f #« «l|s aesSftf mil aMteten ftaftSo A Qsniral
ffeiiiettiea is %1« fse^aeftcr ©i »'l'i -aivfeion »» «lso ^

A «i %fe i«ai •^haBi^ im »S

iofliieii«- iia%ageps Ito 1I<. ftsH^W# '* mmmc%e€

Uf mitMjm flits>• I#al 1-1969^ If7© api -Itfil rntmie^ tm-

rnmm ^'mim%m ^»s®@ an#'-rcsf©®®© ©t

safee^eat fe© wmiatirn Tim .@fan -tm, .
aitotie m^ mrnqmrnm at msummm mmsmmgmmrn M

©toEGiiiQscaiss ill %fes s^Got ceiiB &£

• ®%wdie# by et s:l<, C19'74|#: A fsnerai sur^af
eellttlw eM8f€s 4u€ .swifeag®!.!! fea© be^o piresentefi^ fef
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tilt pt€S€is^. wm «% $m Wm •

©e^af^s«%.#f-Aff»ltWl mmrnf, miUm hgsl^imm.,

¥^U,sf^»i €mim tws rnm^hmm was- m m a

pr€ltol.»«f'•ferial i«-t:ts«'ii^tstioiis.ii ' ;
mMmm imMm&MSM ms-&mmm iho) Ttss toect #fie^% ©i ^

' wafs as#

Qf CMalaMT, assesa^S

wifefe %©- v«f i®iis §£'<5^11 .sfsf^rim^nt »as,

©ttfe is mBMAm. tm- se^iMmmm.*^ - wm^ m- ^

!• tMm ft© stsrt ^m3.natioii irm^

•tm' m€ to «^pl«^e ,f#t»i.fiatiofi -&« c

• -fiieit ^ • : -

% m%^-mm

;|a. •' •eit'tlwl ss mn 20%ti €®y #f ,„fR4 swyiwl m
4^y ^.f ^

• 4^ tiast mi§m 'mm^m m'.i&mm pm: p
s, %m$ mm-. Ci» * »!'. M rnrnms mi tlllft© p«t m tiie-.

#

i%h. . • • ^ • , , . ,

aefeii^© fflia tttlit¥ 4ii2€Sput fcir'estRi^:ifcs.|o • ^ :. , , _,

. . • • fim i-^fea.«e?e

, €ffeeta- ,#«»& .mfB'rnm mB' mm assfsssd mn

• metiric^Sff specfeEWi -of pl-ants^



fm of gaws t^ye- as#.,

"WS:^£©<Stt^i a iif0Afieaiife ii3 f.€rf!»ii3atiois In M -tte zmm '

of &«#»«»» deifi i« ^mmim%im ^ • '̂ .- .

io^r©a§t with .i.ii,i¥ea@.# to #f ths rnm&mm. Jfi'

i«s. mm #l.e? S-i f@:sRi,aatA0ii

m irmM^t^d os!ss^ . fa all tiat- ifari©tles fkmm mm

j.a f.es»itt.s%feft eonsequent to _

%2e«at«@afe« ' a. Is %M ef ^eswlBatl

was- .eotic^# wlfcli 3n«tas-e.. to #oss to- %M' .iii«fcas«i@# 'SM

immrnB a iragti^ retas^ti^a. i® •§e»iwt,i$,tt fe© fan®®

rmr ©ss^QWe.s#' . , .

•• • 'fim .lirrsttate# p^pu%^%i.^u tms- £mu4 to have a

p^iceotaf® to tlw A;f#iis^a3.

e«itim€em$.pt- in Fima% bright eas noticed €?Qfise^@«t to rnmag^nM

tm^tmrnm m m&mm a wm mtic^M im %• m

UgMt mpmmm (m asi m M me«€ wm i.»€s

%le tmi mmMs' wkegeas. ifi- f|. ibotii.p@gifeiw aa^

nefati'^t 'sttiti wte ifese«Tet.» . sMi% .te aai^i

wai at lo », ie ¥|, ant- ©% MQ- M. I«.'V|#, aefatii
©tiif'^ was •tt©fe.-|:e«# :i:'®B-pe€% fe® -weatt.- feillet; -iiiip'fefx i« all.. %S^-

felsri:©- '^ariefcies felloisi^f ^re^tsieafc. cMosroplifll

^#ile4etief was ,&®fcicea at i» eartaitt plants «s:iis«#i@8il

niiifeafe'file piaafes-i6«ii4

mm^ I..11 t-be Ixra^iafce^ pop^latioft €5®ip>^©:^ fc® %.S^ SMS®
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d4£€eicfit #t eM.©ir©p%l.l. pl^ilfcs-

striata# -^attefata# witis e..M#l« mm^rnrnf

#i stEia^a. 6- iKfMiafe'te®. ^laisfef Mlfel* %mi

mm mm Bmpe'̂ tm %Mmm, wmm mmwrn- ^$m mm^ Bm^miMm» •.

MMM s#eii:4if# •M^ii imma .aaa -W©

ttfemtoe:isfe mm fettna fe© affect •®©ll

fif«^©.nef ©f ©ell mrimUn. »« als© *» %,*» fre^retiey ©f mXl^
pMmm #f isltotie/ wsle* ,

•the pr^#e«t. cleanly mm

-^ipon^l ^iffer^nfeialif mateagesa

m& nmm mm&^; 'tfee mm% m wmm toQ%& in ot-fsfei^© m€

,p-©s4feiv# direction £or %-;ar£oiis _,i«©iftit-iie%r4^S lUGS-cat® • a.

pmMm- -rnl^mim i-ptptiss® mmm 10

.,pWaf§:B€sis« S3etell€^ aaalfsi^ ©B • .

^it,i©as. wicff«fi«itat±oii:al. rnmnm, ia Mm^0 #i %>»
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