
PrfYS lOLOG ~CAJ_, SVT:..J .U.;S ON G-1!. .LU.. lHRJU; ll!.l' •• !) 

SOY.'3E:A,N PIANI'S 

\ ~ \ ~' 
~ -·,;r 

'kldA,u•:D l!.Blh'Jc R!SvT;L 

~l~<jsis SubJJi t;tad in Partial )•UU'ilawnt of 

tha Requirtamants for the Dagraa of 

D,JCTOR -J~ PHILO&JPHY 

In . 
...... -,.,_ '"'-

Plant Physiology 

DapartUJent of Plant Pathology 

:E'<otculty of Agriculture 

~-Shams University 

~cf ?Y 

1975 

'---, 
'-

A.pprovad: . fd/' ~··-, -~-' . -,_-
Y/...e£ -. ,,, ___ ,- . .,._,""' ./f. ... A~:.~··/· _. ~··· . 

f ,l 
~- / ' ' ( I / . •'"" .t' . ~/·~~·~'I' .. J-r.. ........ ~ .. •· ;o 

_ ·vv; ., __ --• " . \ 1-'l't./f 1 , , H.'!' . .T-·r ~---, - ' ., ,"' ,., ' .. /. .. . ·-::: • • ~ il .... 

i 

~ 
\'- -~ 



visioG ot Prvi. ,J•r·. J., '{af'l.at, .!<:pt, oi" Fl Hlt F:.;.cbology 1 

B'>cJ,;.lty of Ag:::'iculture 1 Ain-ShC<ms Ur:..iversity 1 ':<I1d P:::'of. 

,Jr. ;, ,~1-K:.tdi, He!id of Botllly Dept. 1 l:<!iculty of Agricul­

ture 1 :I' "-Uta Un.iversity. 

To whom, the "1U ther wish-:J s to express his deep­

est gr"1titude and indebtedness for their supervision, 

progressive criticism and encouragement throughout this 

work. 

·I'he authar is very gr'1.teful to his ex-supervisor 

ilr. M. A . .Abdel-Halim, A.ssoc. Prof. of Plant Physiology, 

Dapt. of Plant Pathology, ]'aculty of Agriculture, Ain 

Shams Univers.ity, for guidaness "-.lld assistance. 

Thanks are also due to ilr. H. :t.. ,!, .&1 Antably, 

Assoc. Prof. of pb.nt Physiology, Dept. of Plant Patho­

logy, for his Ki..1d efforts ,nd unfailing interest during 

th-:J ~ourse of ;•rcpairin,;; "-.lld writing this inv.::stiP-;ation. 

Plant PC<t:-wlogy D"pt. throu,;hout the <:lXperiment'1.tion 

work of this thesis is ack.lmll<ldgad, 





, .. __ 
Ji'• 

·····~-~~···· .. ·················· 
.................... ~··~~·····,.· 

T Jili'fact of ion.i?;ing radiation on growth ..c-

charactdrs .•..•••• . . . . . . . . . . . . . . . . . • • • • • • • •• 
II- Effect of ionizing radiation on tbd yiald. • • • 

III- Physiological Clnd biochemical affects .•••• • • 
\!A.T""RIA.L A..."'JD .ILo;'J:HCDS ••• . . . . . . . . . . . . . . . . . . . ~ ~ . . . . . . . . . . 
H.e;SUI!JlS A..."'D DISCUSSION. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

.A.- Plant vie;o"ll.I' • ......••••.•••.•..•..•.........• 

l. Shoot la.1gth .• • • • • • • . . • • . . • .. 
2· Branch .J.umber. • • • • • • • • • • • • • • 

3· Leaves number. • • • • • • • • • • • • • • • 
4. Shoot d.ry ,;eight • • • • • • •• • • • • • 
5· Pods number • ... • • • • . . • • • • • • • •• 
o. Pods dry weight • • • • . . ... • • 

3- The yield •••••••••••••••••••••••.•••••.•••••• 

3ioche.nical studies. . . . . . . . . . . . . . . . . . . . . . . . . . 
l. I'otal nitrog<Jn. • • • • • • • • • • 
2· .A.mL.i.O nitrogen. • • • • . . .. • 
~ -'. C'<rbo ny='<ta contant •• 

CONCLUSl~)NS .•.•••••• •• . . . . . . . . . . . . . . . . . . . . 
.... •••••••••••••••••••'"•••c~••••"•9"<f'"'"'"•• 

ARA.3IC 3u T!ARY 

l 

~ 

3 
14 

19 

28 

36 

3b 

36 
45 
5~ 
oo 
68 

77 

87 

101 

101 

114 
127 

1.44 



bcion -olosely t.id·-1 to the ·iiseov.H'Y oi X-r'<ys ty tioutg<Hl 

in :;..:·\~!'·; 1 L•,la.r··d. r'Jdio-,ct~vity lJy 3ccqttrdl u: l89h 'Uld 

inauccd rao.ioactivity by CUrie and Jol.iot in 1934. .i!.ora 

rece~tly, the many aavancamdllts research associated with 

the greater availablity of radiation source for peace­

ful utilization of atomic energy and successful efforts 

for nuclear ~Jnergy programs, h~;<v" all stimulat.:~d the 

investigation of the biological effects of ionizing rad­

iation. 

The most efficient use of ionizing radiations 

in the field of plant physiology is pre-sowing soed 

irradiation to stimulate growth and improve the yield, 

~lowever, application of ionizing radiation in this field 

requires a through understanding of plant radiobiology. 

!',Jor.aover, it so;.;:~ms not only appropriat<i but urgent that 

a c.:~rtain C<nou.nt of effort should be devotdd fat' <Jluci-

datllJ;.; fundamt:ll"t:..l Jroblems co.o.cernad with the :torpholo­

';ical, l;hysiolo,~ical and CJtoganetic efic:lcts of ionizLJg, 

r;,c.l'<tiolls a:::.d c;heir possible sie;nii'icanctl with respact 

to practical ap}Jlicatior.;s. 

L'he preadnt 110rk was carried out to av"luate 



.Ir1 adaition 1 

the applic'<tion ::Jf biocbdcilical p3.I'amot3rs as an indic'>­

tor of r"di:.tion offact wcts also includdd i._n th~ prdsant 

worl-c. 



3timul,.tiO.il ot the physiologicctl fux1ctioL.s l.n 

se<Jds p;1d pl,nts as o. result of r«dioactivc treatment has 

b<::en raviaw<ad h y Sa.-: in 1955. Such review can be separa­

ted into thr<>e categories, based on findings or tachni­

ques, i.e. a) stimulation reported but no~ statistically 

demonstrated, b) effects usually deleterious, and c) 

s ti:;;ul" tion statistically do: tllonstrated. On the other 

hand~too var:iabilitias in plant respons<:ls to ionizing 

radiation whather in different plant species or in diff­

erent varieties within a species prompted the following 

for the review of literature on the subject : 

I- .t!::ff0ct of ionizing radiation on growth characters, 

II- .t!::ffact of ionizing radiation on tha yiald, and 

III- Physiological and biocht~mical. aff..;cts. 

I- ffifect of i.onizig;:; ra.diati~n on growth charact<~rs : 

~yosure of seeds or pldllGS to an appropriate 

dose of ionizing radiation can indue-a cytolOt'2; ical 1 mor­

phologic!<l, ::sanetice<l and physioloc;ic«l chan;;..:s in c.alls 

and ti.ssul:ls. such treatment showed remarkable changes 

during growth and development of every pe<rt in the plant. 



3'-'l' s&. -_l ':!2b ', s tC< tdU t,1c. t both Vicii:i f c.b&. e..nd 

;;>in«.pis 1:1lba ,;rown either ~:1 r;t;e c;reo:.:c hous-~s or -Jut-of­

uours, sbo•,,_,,_:; o.n incre01.se in s~·rout tjrowtb os " result of 

cXlJ ~sur.;, to rdlct ti Vcly Wl:l&.k •J.oses of X-rays Or.cly in C!;lr'­

t0.n cds~s. 'l'he dur':ltion of inhib::.tion was inversely 

:pro;OJ:·ti.JlL"-1 to t]:o.,c str.·a:.:1c;Ch of dose af the X-ray, 

..Pcdl (1927) 1 poi.."lted out that the growth of 

lentil sc:edli:.:lf.; having r cots about 2 - 15 em long were 

retarded when ~:~xposed to various dosds af X-rays. A 

marlred decrease of the dff<:~ct of th<l ro.ys was noted. whcn 

the period of irradiation W1:1.s lengthened and too intonsi­

ty wc.s lowered. In 1928, he rdport0d trot when X-rc.y 

dose was divided batlv,;c:n two exposures, thore was less 

injury thc..n whom an aquivat.~:mt dos.; was given o.t on0 ex­

posure. 

:viae Artllur ( 1934), irrouiat<lu tomo.to S<Jdds witb 

v~rious doses of X-ray using "' rDo.ximum of ap_proximcttclly 

20.000 H units, obsarve1d c. ·llorpbological cho.ng·<Js includ­

ii:.., ,>OG'it.:r-lc:"f shctpad leC<v.,s, narrow dissected leafl..;ts 

of iJarly le&.ves and killing of the growing tips, 

Johnson (1936), reported thatex_posurG af ~-1-=mophila 

ctnd Zinnia saedlLJt;s to 2500 R unit ''"s lctllal to both 



"li.:i.::.ij_te r,~l-:::tti.on "r:clt·~·;d,;; ... c::~ ~ .. L~OUl.1t; of Z-r':1JS doset.g.3 ::.till 

ttlcl JJ f ~ct JrOOuca•i l'lit~l rt:>spc:ct ~o avord.ga tltJit;ht at 

vo.rious p.;riods. HorkLJg on dry WlCi so&kda X-ray.,d •lheat 

SJ-Jds he; st,..tdd in 1939 that, :;t maturity, tha _f>lants 

fro.n c..ry lJOO c.rrl 5000 H groups w"re tallor thd.ll the con­

trols; saodlil~ from soak.:ld grains, howevl:lr, rnad0 lass 

growth in plc::1t h.aie;ht than did the controls. Later on, 

in 1948, he fow:Jd that K::.lanchoa se<~ds irr',.d.ia tdd .dth 

lov; dos.as of X-rays produced higher plants than the cont­

rols. 

Bless (1937), nottJd that whan seeds of corL "ere 

subj0ctad to fivel dos<ls af X-rays, .aach of five wave lang­

the, the t.lffects aapended on thc:t .margy absorbed. The 

lor.ger d:x:posures produced temporary inhibitivc~ effects 

'.illd t h·o optimum dosa.c;<~ depanded on t btl stage of gr~th • 

.loses of X-rays. 

Jo, nurnbtJr af leaf i:illOtnalios took pl:.cd far diff­

ardrrt ioniziq; r'='diati011 dos<ls (Brody, l-953) and includ­

ed mc:inly : 



v2:uv,tior. 1 i~i) T issiou c,nd fusio:l af lo:'<VdS to v21rious 

dJt:·, iv! irret;u.L'1.r dC~vcloprnc;J;t af clrloropbyll ·c~..u.d tber"-­

by 0ivo.1 :" rnosaic-liktl appearar..c0 1 v) developmant af fun-

1181 or cup-clnpecl leaves (C< scidia) c..nd vi) development 

af shrinkBd L.J9VdSo 

sax (1955), pointed out that, applying 3000 R of 

X-rays to dorm::tnt saeds of lettuce, cabbage and carrot, 

saemed to stimulate the grm1th 1 but more critic'o<l t<:Jsts 

shov1ed no significant <Offect of th0 irradiation. 

Kanki.s c..nd Websttilr (1956), foun:i no growth stim­

ulation by irradiation of Sorghum se<Jds Hi th thermal neu­

trons at v'tl'ious doses. 

Sp.:nJ.cdr and C&.be.nillas (1956) 1 found that <:lXpos­

ing th<:J soeds of trailing indigo (Indigofera endecopbylla 

Jacp.) to various doses af X-rays and thtilrmal neutrons, 

il.J.duc.;d a slit;bt Eon significant incr,.as" iL bei.{d;ht anci. 

waight aft.ar four wadks for plctnts aris<Jd :trom se-.Jds dX­

posdd to 20.uuu ~,. 

Oka <Jt al. (1958), ollserv..;d that a pur" lL'1e of 

rice (Oryza sativa L,) X-ray-ad with tvio aosas of 600U ·,~ld 



lc.rc;ast V3.riation du<JI;,the traatment af 6000 R w21.s i.ntdrmed­

iate co:rrretred to tre controls wnich snowed the smalldst 

va:r b. ti o:.:;.. 

Rc.wU·1g et al. (1958) 1 working on the R
2 

genera­

tion of some soybean varieties co:;.1cluded that the variabi­

lity far the plant height was signilicant in all treatm.:;nt:; 

of radiation used. 

Sopia.no (1959), reported tl:l.'.tt growth inhibition 

occurred in rice seedlings height after X-rc.y treatment of 

rice grains, and such difference in growth was disappeared 

at maturity. He conclud<Jd that grov•th inhibition was 

possibly effective at tne early stage only or might bd 

elaminated iil tha proc.,ss of ctevcJlopment. 

Ostorn ani Bacon (1960), point0d out after test-

ill£_: ious sp<Jcies, that no sti::lUlatior. of' 80-'dlillt,S 

grc. · ollovvicJG seed irradia ci CJ:: c.t doses of 50C to 

r; . .· 

;.·.~ 










