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SHORT COMMUNICATION

Compacadve U- of Tboaiuaa-=, ltdhsaa-~ bad-210
and Polooimm-210 by Planta

(ROmLwd18fi/J 1969)

W}IILE the uptake nf =WI, “Ra, ‘loPb and
ZIOp{) the [On~.livd radi(muclidcx of uranium

+rirw, by plants from nu!ricnt solution and soil
ha hrcn rc~rte(J,(t-s.lO1l,lt.lQ) no quantitative
data arc avai[ahlr on their entry and trandnca-
ti{m meruurcd under rlrncly comparable con-
ditions. Sinre [his information is likely to bc of
val ur in cwabtishing the r-dative significance
(i [iifTrrcnt nurlidrs as sourrca of natural
radmaclivity in plant pnpulatiom, we have
cx.mtincd t}mw aspm-ls in nutrient culture
exprrimrnts. Slr(mtlun:-M, a ftion product
nU(Iide {1[ mdiobiolngical significance, WaS

.
incl mid fix rom prison.

Red kidnry hr-am (Pba.wrskr vnfgorir L.) var.
l.orid wt-rv grr~wn in water crrlturt and when 15
dayx old the plants wme tsansfcrrcd to poly-
thcnr jars containing 1000 ml fresh nutrknt
solution. The nutrient solution contaittcd K+,
34); Can, 8,0; Mg*’, 3,0; Noa-, 10,O; SO,--,
3,0; H#04-, 1.0; m cquiv/1 together with
micronutricnts Fc, Mn, Cu, Zn, B and Mo. The
pH .f the solution was 5.0. Each rsulionuclide
constituted a separate (rcatment and was added
in cars-k lice state at the activity kvel of 0,25
p{ :i/L to five replicate jam. Tim capcrimcnt
was cord uctmi in a grnwt h room where tem-
perature WM maintaincci at 23 -+ 1W, relative
htlmidity ,it (;5 i-2 pcr crnt and the plants were
illun]jnated in 12 hr prricdi at 800 R-c. I’hc
dw ation of ~hc treatment was i 5 daya and the
trali~l]irati(m Iowcs from the solution wrrc rnadc
up (I:iily with distilled water.

:\itrr trr~tmcnt, r,KrL$were wpara!ed Irons
d]<.xs and (h{- cntrainccl solution was removed
lix,II1 rcOL+by blorting. ‘It],. ti.smmswere drird

at 90”C and wet aahcd traing nitric acid to obtain
clear extracts which were taken up for mdio-
~Y. 00C& and nOPb were aaoaycd by @RU$M

Wctmmctw using a well-type 3 x 3 in. NaI
(T} ) cryxal intcgrd line asacmbly, and a 512-
chiutnel ptdac height analyscr attached to an
oocilloscopc and computer rcadtntt typewriter.
For the asaay ofn$~ meamtrcmcssta were made
of the 610 KcV @ of ito daughter n4BI aftrr
alh]wing U% to attain qttilibrium with =Wa
in a scaled ampotde.{t~ ~OPb waa asaaycd by
mcasm-cmcnt of its gamma peak at 47 KeV.(l~
=Wt was coprccipitatcd * fluoride with
neodymium carrier and its aJpha activity was
measured in a low background ZnS (Ag)
scintillation counter.(1~ For assay of ~lOPo and
‘% aliquots of the extracts were dried and
counted in ● low background alpha wintillation
coutstcr and a t3cigcr-Mu&r counter rcspcc-
tively.~~ Since each plant tissue sample con-
tained only onc radionuclide no intcrfcrcnce
from other nuclidca occurred during radioassay.
The radioaasay data west cocrectcd fm back-
ground assd proccsscd to compute pcr cent
uptake, concentration factor and transport
indca for each nuclide (Table 1).

Data prcscntcd in Table 1 indicate that
acc umuJation of ‘@Tb, a~Pb and 11oPo occurs
predominantly in roots and only very small
amixrnts of thcac nuclidco arc translocatcd to
shoots. Ovcr comparable periods, the accumttla-
tior, of mWa in roots is 2-3 times lower tiuws
tha ! of the other nuclidcs of uranium SACS.
Huwcwr, the most significant diffcrcncc bctwccn
ga~pd and other nuclidcs is in the extent of their
upw,ard tranaport which for radium is 50-200
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‘if, v 1? [. (:om,iwflttue uptake oj d:ftrrnt Vadwttdldcl b] 16an phml.!. I%wulwn o~ treainunl in iobdd

critrufu .w[uhon: 1 5084Y*

Uptake
Ita(lionucli+ :/0 of ad(.ird

Sh[mu RIM;(3

I*V] ~ o-cm 76.35
***~a 9-6I 3b.9S
nlufq, 029 9064
SI*l>O 0.06 6R4)1
“ ..\r 8.77 2.s0
1..,.(1.(p= 0-05) 2436 2G05

t%nccntration factor*

shooti - R-I%U–
.-. .

0.91 4185
fn4i0 1787
2-69 4246
0.50 3YL4

83-14 142
5,83 12i7

Trxmportt
iodcx

——. .-—
0.12

2042
0-32
0Q9

7542
—

Radionuclide content/g plant ttiue
●Concmtrat Ion factor = -——--—-—— - ---------- - _.— .. —-—-—

Radionuclide motcnt/ml nutrient toiution.
Shoot mntcnt

t“rranspnrt index= A 100.. .
Total plant content

times ~eater. Further, the amount of radium
trartdocatcd to shoots is comparable to thatof
strontium.

The present evidence of relatively mpid
transfer of l*@Ra to shoots mggesta thatamong
the nuclidcs examined ha-c W“Ra is likely to
make tk major contribution to radhctivity
in aerial timm of plants grown under condi-
tions where root absorption u the prittapal
route of entry of the nuclides. Xn situation where
plant organa are subject to considerable atmoa-
phcric waahout of -Rn daughter pmdttcta,
however, higher concentmtiotts of u% artd
tIOpo t~n ~l@Ra may be obthed.

It has been reported by MAYNaoam d d.,(o)
Ihmawo d al.~~ and MWMY d al.(~ that the
contribution of radium isotopa to the alpha
itctivity found in the stem, luvtY and fruitI of
plants growing in the uranium and thorium
rich high background radiation areas &
exceeds that of thorium isotopes. The preacnt
findinfp from nutrient culture experiments are
compatible with Ihe above reports.

Whrn plantx are grown in soil contdning
umuium mrica nuclidcs their sccumuladon in
roots is considerably lower than that ht roots of
plants grown in Iabelied nutrient solution m a
result of the great affinity of these nuclidca for
exchange sitca on the soiL@.~~OJ~ Furthcautorc,
compamtive uptake of the nuclida btrt ad is

IikeIy to be influenced by various f8ctOr8 which

control their avaihbfity in the ad. In fittum we
plan to Examine tkuptakeofthmcradb
nuclida by plattta from contruting ad ~
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