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“he =i ools of londvliy Toalution oo plinte Tus
ngen clogely tlzda to the discrovery of X-rays ty zoubtgen
in iowy, nabural radiozctivity by 3ecqurel in 189 and
inaueced radioczctivity by Curie and Joliot in 1934, Jdare
Teceatly, the many advancements reggarch associated with
the greatar avallablity of radiation source faor peace-
ful utilization of atomic energy and successful efforts
for nuclear energy programns, have all stimulated the
investigation of the biological effects of ionizing rad-

iation,

The mogt efficient use of ilonizing radimstions
in the field of plant physiology is pre~gowing seed
irradiaztion to stimulate growth and improve the yield.
However, application of ilonizing radiation in this field
requireg a through undergtanding of plant radiobiology.
sdloreover, it szsms not only appropriate but urgent that
a certaln xaount of effort gshould be devoted far eluci-
datiiy fundameiital problems coacernad withh the aorpholo-
zicul, physiolouzical and cytogsnetic efiacts of ionizing
Taulztlions and vhelr possible gignificance with respect

to practical applicatiouns.

The preasnt work was carried out to svaluate



R R L S ‘ il ey OwW .2 L™l i gttt i "
P 4 3 s * i TLA %, H . Y A P ] =
in sulmel=abing orowbh s aerssslag plant procusti-

vity of soyboun plants whicl 1s cousidered ag one of
the inportant field crops in the worla. In addaition,
the application of biochemical parametzrs as an indica-
tar of radiavion effect was also lancluded in th: present

work,
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3timulation ¢f the physiological runctions in
geuds #nd plants ag a result of rediocactive treutment has
been reviawed hy Sasz in 1955. Such review can be gepara-
ted into three categaries, bused on findings or techni-
ques, i.e. a) stimulation reported but nos statistically
demonstrated, b) effects usually deleterious, and c¢)
gstimulation statistically demonstrated., Oun the other
hand,the variabilitiss in plant responses to ionizing
radiation whether in different plant species or in diff-
eront varleties within & gpecies prompted the following

far the review of litserature on the subject :

I- iffsct of lonizing radiation on growth characters,
II~ affsct of ionizing radiation on the yield, and
IIT- Physiological and biochemical effects.

I- uffect of donizing radiation on gprowth characters :

mxposurs of seads or planbts Lo an appropriate
doge of ionizing radiation can induce cytological, mnor-
phological, zenetical and physiolosical chunges in coells
and tigsues. Such treatment gshowed remarkable changes

during growth and development of every part in the plant.



Bersa 1926, stated toat tobth Vicia faba =nd

Slnapls slba grown either 1a the gresikz houss=g or out-of-

aoors, snkowed an increage In aproubt growth =3 a result of
expusure to relatively weak 4oses of X-rays ounly in cer—
tain cagcs. The duration of ilnhibition was invarsely

progortional to the strength of doge of the X-ray.

Ancel (1927), pointed out that the growth of
lentil seedling having roots about 2 — 15 cm long werse
retarded when @xpossd to various doses of X-rays. A
marked decrease of the affect of the rays was noted when
the pericd of irradiation wus lengthened and the inbensi-
ty wag lowered. In 1928, he raported thut when X-ruay
doge was divided batween two exposurvs, there was less
injury than when an eguivalent doge wasg given at ona ex—

posure.,

dac Arthur (1924), irrazciated tomato seeds with
varioug doses of X-ray uging a dasxioun of approxidately
204,000 R wiidts, obgerved a aorphological chnangss includ-
ing potato-lesi shaped leavss, narrow Jdissected leaflqts

of warly leaves and killing of the growing tips.

Johnson (19%6., reported thatexposurc aof Nemophila

and Zinnia seedliigs bto 2500 R unit was lethal to hoth



virletles. lOWever, Srooth ol ooth vali=tles snowsa 4
1ifinite rolatlion betiwesn the adount o Z-rays dosage =ik
the ef fuct proauced with respect S0 average neight at
various periods. Working on dry and soskea X-rayesd wheat
saedg he stauted in 1939 that, a2t maturity, the plants
froo cry 1000 and 5000 R groups were taller than the con-
trols; seecdling from soaksd graing, however, mxde less
growth in plant height than did the controls. Later on,
in 1948, he found that Kalanchoe sseds irradiated with
low doses of Z-rays produced higher plants tharn the conb-

Trolg.

Bless (19%37), noted that when seads of corn were
subjected to five doses o X-rays, esach of five wave leng-
ths, the effects dependad on the <energy abgorbed. The
Lomg er exposures produced tamparary inhibitive effects

and ths optioum dosage dapsended on the stage of growth.

dort (1941), obtained a svimulation offaect in
plaat size i wheust 2fGur the seads wers sxposud to low

dogseg of X-Tays.

4 number of leaf znomaxliss tock place far diff-
sTent ionizing radimtion doses (Brody, 1953) and includ-

ed mzinly 3



iooonmy e i oshape, slze, daryln u apex, 1l: alsgorsd
velnation, 11i) tission and fusgiown of lezves 0 various
daptr,  1v!) ilrregular development of chlorophyll =and there-
by ;iven : mosaic—like appearance, v) developuent of fun-
el or cup-chaped leaves (a scidia) and vi) devel opment

of shrinked lezves.

Sex (1955), pointed out that, applying 3000 R of
X-rays to dormant seeds of lettuce, cabbage znd carrot,
seemed to stimulate the growth, but more criticzl tests

showed no significant effect of the irradiaution.

Kankig and Webster (1956), found no growth stim-
ulation by irradiation of Sorghum seeds with thermzal neu-

trona at various doges.

Spencer and Cabanillas (1956), found thai expos-

ing the geeds of trailing indigo (Indigofera endecophylls

Jucp.) to various doses o X-rays and thermal neutrons,
induced a slight non significant inecrease in height and
welrht after four wegks for plantg ariged from soeds oX-

posed to 20,000 H.

Oka gt al. (1958), observed that a purc line of

rice (Qryza gativa L.) X-rayed with two aosses of 6000 =.d




L2,000 R pave approximatel y Che sale Iean ror plaut neight
a4g Uhe coutreols out diifercd in thedlr varliability.  ihe
larzeast variation duchthe treatment of 6000 R was intorped-
iate couxpzred to tle controls which showed the smallest

varistion.

Rawling et al. (1958), working on the R, genera-
tion of some soybean varisties concludaed that the variabi-
lity far the plant helght was significant in all treatments

of radiation used.

Sopiano (1959), reparted that growth inhibition
occurrad in rice geedlings height after X—-ray treatment of
rice graing, and such difference in growth was disappeared
at maturity. He concludsd that growth inhibition was
pogsibly effective at the early stage only or might be

eleminated iu the procuss of development.

Osborn armd Bacon (1960), polnted out after tast-

ing o ioug species, thet no stiaulation of seedliugs
Zr¢. - ollowliy seed irradiaciorn at doses of 500 to

1IC LU0 R was occurred Iaxcept in i of the eighteern tastg

[N

Nataraja and darie (1961), working on ary bard .,



wid neterosygous malze seeds, Ioo.o a4 significalnt dilffer-
gnce in seedling height wher .. s~ - were sown inaedia-
bely after chroniecally @ weulel . wzma radiation. Thus,
results indicated that ilawar uose rate of cobalt—-60 wasg
aare effective in metexdi.ys growth than was the higher

dogse rate.

Treatirg the diploeoid Saia and the hexsploid Mine
hafer varieties of oats with X—-rays and thermal neutrons,
Koo (1962), point.d out that in X, generation the coeffi-
cient of variation indicated that Saia had a greater var-
izbility in plant height than Minhafer, th: controls and
the irradiated geries. He gtated that ths variability
increaged as the reduction in plant height of a variety

beczie greater.

Plummer (1962), working on soms species of Tri-
foliuw pointed out that all the species showed obvious
srowth inhibition from 43 KR gauma radiation or more dur-
ilrg, the first o0 days. DLuter, certain wdeterained re-
covely browsht thoge plants te normal growta characteris—
tics after four months,., Many s2ecs exposad to 93 KR ware
capable of producing mature plants with apparentl; normzl

characterigtics after four months of growth. fxposure



01 14U AR wAas & severe treatment troa Jhicn snoots wiil
develop but o favouruble recovery could Do exXpuctud,.
Shoots would not be gXpected to develop from geeds expos-

ad to 280 XKR.

Bianchi et al. (1963), reported that when the
sgeds of some tomato varietics were expoged to the doses
7, l4 and 21 XR, there was a fairly delay in seedling
sprouting which was the first indication of physiological
damage. They concluded that this damage was also reflsc-
ted in seedling height which wmight result in differential

responsas of the various treated varieties.

Constantin (1964), exposed the dormant seeds of
three Awmerican Uplund cotton varieties to 5 - 40 KR gamma
doges and stated that the 50 per cent growth reduction

dose for all the three varieties was upproximately 38 KR.

Donini =axd Scarascia (1964 ), reparsed an inc-—
rease 1 the mean mumber of culms per plant and an ine-
resge 2 Goe @ean welpht por dature pleot after exposgure
to daily chronic ganasx radiation of 148 wnd 72 R per day
with ar without a recovery period. In both durum and

breasd wheat they alsc repaortad that the strongest tiller-



ine res-~bing was typlceaml of €aw 1~te varieties.

3elim et al. (1964 ), stated that low cobalt &0
doses md ¢ stimulating effect on both seedling =nd mat-
ure plaut height of Ashmouni and Giza 45 varieties of
Fgyptian cotton, while high doses wore inhibitive. They
suggested that the stimulation observed due to low doaes

was initiated in the first stzges of growth.

Suegs =nd Haigch (1964), reparted significant
variations in fresh znd dry wights of shoots of whezat
and barley when they were trexted with 3nzll dose irradi.-
iztion at early astages of dsvslopmsat. They alrn
reported that the effsctive doccs wore between 0.5 I and
100 R while doses of more than 200 R ware harwoful to

growth.

2l pomidd et al. (1965), polsted out that the
wodoht of lawves o Datura ctTa®fniud, ov. (izormis) of
seeds irosiiosed with gmoma radiatlon wers luesg than

the ccunurel -

Paizicev ¢t al. (1955), .sported whuab irradis-~
tion dogsg from 0.5 — 1.0 KR stinulated the growsn of

cotton plants during the stage of 3 - 4 real leaves awu



cuuauing.

Hathur (lyoc ). 3tzted that irradisztion ol seuds
of peanut with DOCO galng I'ays gtimulated the growth of

germinating peanut and thy waximun was at 500 R.

Matsummra (1966), pointed out that treating

Triticum monococcut seeds withn 157 0g ganma-rays resulted

in delaying the growth of the gecedlings.

van Huystee and Cherry {1967), recarded that the
doge of 250 and 500 KR of X-Tays inhioited se=dling grow-
th of peanut by about 60 7. Radiation of 759 KR and high-

er levels completely inhibited sead geraination.

Abrol et al. (1969), vuported that treating the

seeds of Triticum vulgare cv. i S0onors 64) with gamma-rays

(6000 ag source) showed progressive irhibitien in root

and shoot growth at 40 Kx.

Abdel—lizlim et al. 13970}, tound that lcow dosus
of 1 KR treatment stimulated o srowgh and production
of vromd bearn, whersus, high doses ubove 10 #r wWeow dgle~

terious and sometiuzes luthal.

Rajal et al. {1970), stated thet sesds of

———




