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The hydrolysis was made at room temperatut'e (18-20"C) rrii
5 N HCI; the hydrochloric aeid was removed by washing the plant n
terial thrice with distilled water for 10-15 minutes each time. The staini
lasted. for 21/, hours at dark in Schiff reagent. After staining, the root top
was squashed on a microscopic slide of 0.6-0.8 mm thiekness.

The relative amount of DNA per nucleus sas express(d in arbitraty
units. The measurements were perfornred at Leitz Ortholux Cytophotc.
meter I\IPE, using the double-wave-Iength method aceording to Patau
[15] ,  Ornstein [14]  and Nlendelsohn [11] .V[e used 500 and 479 nm as

pair wave-lengths.
The obtained data were statistically reckoned involving the arithttr, -

tieal mean, standard deviation and signifieance of the difference betwcr.n
valious d.ata according to Student parameter.

In sorne eases, histograms analyses after various doses of irradiatic,n
were made.

RESULTS AND DISCUSSIONS

The results of our investigations are shown in lrigs. 1-5. Figures I
and,2 show the effect of X-ray irradiation in various dest s cn nrtelt al DNA
anrount within meristenric cells of broad bean root, aftcr 24 and 48 houl's
of irradiation. The data are given separately for 3 kinds of ntielei : a) pro-

phase nu-eiei, b/ telophase nuclei (corrcs-
ponding tr-r thc end of cell divir.ion) and
c/ interphase nuclei. It wi'.s prcved that
the srnallest doses of irracliation, i.e. 50
R, caused a slight increase of the rela-
tive amount of DNA. This increase is
sometimes signifieantl3' diffcrent from
thc ccntrol, a"nd probably it is due to
some perturbat,ion induced by irradia-
tion. We tried to caleulate the probabi-
lity of DNA synthesis inact,i-.-ation using
the formula : W(D) - 1-N/No in rvhich
W(D) is the irrobabilitl ' of I)NA syn-
thesis inactivation depending on the ap-
plied doses, N is the relative amount of
DNA after irradiation and No is the
relativt' amount of DNA in the eontrol
[8]. Theresult suggests t l tat no inacti-
vation of DNA synthesis oecurled at
50 R, the probability of inactivation
being elose to zero.

At 100, 150 and 200 B, the a-
mount of DNA per nueleus decreasccl
a.ccording to a dose-effect curve and the
decrease of values may be related Lo a
ni.gative exponential curve a-ccording to
theformula : N - No. e -oc.D in which
No is the relative DNA amount in the

10c 300 500
X  T i Y  D J S E S  I ' , i  R C s I i T G E \

Fig. 1. - The action of 'r'arious doses
of X-ray on the nuclear amount of
DNA within root meristemic cells of
broad bean (\'icia faba) after 2{-hour

ilradiation.
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EFFECT RAYS ON R,OOT I\4TR,TSTEII OF YICIA FABA

' . i .  2.  -  The act ion of var ious doses 100 300 500

r( \ -ray on the nuclear amount of 
x RAY DoSES lN RoEMGEN

- \ A within root meristemic cell of Fig. 3. - The relationship betu-een ap-
r.r , . rd bean ( l ' ic ia faba) after 48-hour pl ied doses of X-ra1'  and the volume

imadiat ion. of  nrtc lei .

, 'nt l 'olr  N is the.relat ive DNA alnount in the irracl iated nraterial ,  I)  are
'ire applied doses, -oc is the probabilit l- of hitting the 6'target", and e is
'he base of natural logari thms (2.71828).

Quite unexpeetedly, at 300 and l-r00 R, both after' 24 hours and -18
:.()ul's of irradiation, the relative amount of DNA inereased again. It
cas mainly at 500 R that the relat ivt '  amount of DNA reat 'hed the values

"t the control. This result suggests that something had happend within
:he broad bean nreristemic cells. We notice (unpublished data) that sueh
.rn increase of the DNA amount per nueleus has nevel' oceurred when the
rlried seeds were irradiated. The only possible explanation for this inerease
:{ given by Clowes'data l2J, [3],  [{ ] ,  [5],  [6] eoncerning the role of the
.o-ealled rrquiescent centre" in the rene\tring of the at'tive <'ells of the
root meristem, damaged or destroyed by irradiation. We think that, after
rrradiation, at 300 and ir00 R, most eells front our squash belonged to
former quiescent zone cells. Ifowever, the nrtclei of these eells are not
normal because their volumes show continuous int ' t tase, dtpe nding on
the appl ied doses (Fig.3). The histograms in Figs 4 and 5 explain t l  is
i n c r e a s e o f  t h e  n u c l e a r v o l t r r e b y t h e i n r ' r e a s e o f  c h t o n t o s ( , n l e n t l n l x t  a t t t l
tetraploidy. Therefore, the cells from the quieseent zone havt' 'ttff t 'tt l
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some darnage or influence caused by irradiation. They did not shor
crease of the relative DNA amount, but a significant lowering of the nu
index, an increase of chromosomal aberrations or retardation of eell
sion. As a first reaetion to irradiation, they increased the amount of
t5 l .

60 6E 75 Ca 9C 96 Es 113 no 3t

()

UJ

> 2
6

lrl

- ' t

l!

23 30 3A 45

Fig. 4. - Histograms
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of DNA distrlbutlon at several doses of irradiatlon by
X-ray, after 24 hour irradiation.



(r'
F

ll1
o

C'
CN

o
or

.rt
o

ln
r-.

oto

oto

ct
u'l

r73

I t ro
r ( t

rt
d
h

r l .

A

i 5
f
@

l <
€
tr

! 6
' t

$

r o l,
tr(u

l t r

3 *
6
t'
Ix
>'l

tr
0 et s a
1 g

d

E ga . :
g F .
; f , o
E t a
<L C).t (o

= 2  0
€

^ (  a
] , 2 .  c l- o  

b

Bts  A
F ttsa

o 1  0

: ?  E. ; E
e

- h
R t -

E
D. o {

z
8 A

It

3 5
l|L

ovr
- t 6

E
- C
6 E

o
o E('r F

rra

al
G. l

,ri
bb

E

h

c

8
rt)

I
H I

R e
A 3 N 3 A D 3 I

art=

F

t
o
Or

FI
aO

o l '



1 7 4 CoNSTANTA SPARCHE,Z et aI.

CONCLUSIONS

1. The Feulgen reaction may be used, as a measure for radiation ol
the nuclear DNA.

2. The variation of nuclear anlount of DNA after irrad.iation in livirg
plant material is very complex.

3. The smallest dose appliecl b5' ,.* lead to a slight increase of tbt
DNA amount, but this is probably not a real stimulation.

4. The d.oses between 100 and200 R, caused a decrease of the DNA
arnount per nucleus.

5. The increase of the DNA amount per nucleus at 300 and 500 R ir
probably due to the renerving of meristemic cells by the quiescent zonc
of the root.

REFI]RI'NCIIS I

1. Bece Z. M. and AT.nxANDErr P., Fundamental of radiobiology, Pergamon Press, Oxfe{
London-Nerv York, - Paris, 1961. l

2 .  Cr ,owps F.A.L. .  Ann.  Bot . , '1963,  27,  34: l - :152.
3. New Phytol.,  1965, 84, 355-359.
4.  New Phyto l . ,  1970,  69,  1-18.
5. 'fhe control of cell proliferation within root mer

Cn. C. I(upnNpnr, The d.gnamics of meristem cell
Corporation, New York, 1972, 133-147.

6.  Cr .owps F.A.L.  and Her . r -  E.  J . ,  Radiat .  Bot . ,  1962,3,45-
7. Fleurnov D. H., Flextuov P. A. i Snerxov P. T. Radiobiok
8. Huc O. und Krr-r-pnpn A. M., Stochastik der Strahlenwir'

Heidelberg-New York, 1966.
9. KrnprcHNrKovA E. S., Sneprno N. I., Bnr,rrsrNe N. V. Ol'st

chei biologhii, 1956, 17, 340-354.
10. I(nupNove G. F. i ZnrsryANyArov V. D., Tsitologiya, T$Ti
11. l{eNorlsouN l\,I. L., J. Biophys. Biochem. Cytol., 1958,4,
12. MrrcnrsoN J. \1., The btologg of the cellcgcle, Cambridge Un
13. Oreoa S., Radialion Biochemislry, vol. I, Cells, Academic Prt
14. OnNsrorN 1,., Lab. Invest., 1952, 1,250-262.
15. Pernu K., Chromosotna, 1952, 5, 341-362.

Received January 19, 1978 Cent,


