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SHORT COMMUNICATION 

Comparative Upeake of Tboriam-230, Radlam-226, Lead-211 
aad PoJoaia-210 bJ Plaats 

(R.cn-118]11{11969) 

W111L1'; th" uptak<'. of 110Th, IHRa, 11 •Pb and 
""Po, the long-lived radionuclidc:11 of uranium 
scrie~, by plants lrom nutrient solution and soil 
ha.' l>C"en reportrd,<1-a,1o.11,u,u1 no quantitative 
data are availahlr- on their l".ntry and transloca­
tion m<"asur"cl undl".r d~ly comparable con­
ditions. Sinn~ thi~ information is likely to be of 
valu.- in otabli•hing the relative significance 
of diffrrcnr nudid.-s as sourrcs of natural 
ratlioactiviry in plant populations, we have 
ex.uninffi 1h.-.w. asp.-ds in nutrient culture 
.-xprrim.-nls. Slrontium-119, a flllion product 
nuc:li<l" o( radiobiological significance, was 
indud.-d for rompari~on.' 

Rrd kidnry ll<'ans (Pha.rtolw tJVlgari.s L.) var. 
Local wen- grown in water culture and when 15 
dari old thr plants were transferred to poly. 
then" jan rnntaining 1000 ml f~h nutrient 
solution. The nutrient solution contained K +, 

3-0; ea..-. R·O; Mg•>, 3·0; N03-, IO·O;S04--, 

3°0; H1J>(),-, l·O; m equiv/l together with 
micronutrienu Fe, Mn, Cu, Zn, Band Mo. The 
pH of the solution was 5·0. Each radionuclide 
con,tituted a ~parate treatment and w:u added 
in carrier free state at the artivity level of 0·25 
µ< :i/L to fiv., replicatr jar;. The experiment 
was conductf'.d in a growth room where tem­
prraturc w.i.• maintained at 23 ±I ~c_:, relative 
humidity at fi.51-2 per rrnt and the plants were 
illuminatl"d in 12 hr I><'rioch at 800 ft-c. The 
duration of the treatment was 15 day• and the 
traw:piralion losses from th<" solution wen: made 
up daily with distillrd water. 

Ahrr trr.111111"1\I, rooL, wrre ~,.paratt"d from 
'hc 0 >ts and the· t"ntra.inl"d 'olution wa~ remov.-d 
fn1111 rnoL' hy hlorting. Th,. ti~ues were dried 

at 90°C and wet uhed using nitric acid to obtain 
clear extracts which were taken up for radio­
aasay. n•Ra and n•Pb were assayed by gamma 
spectrometry uaing a well-type 3 x 3 in. Nal 
(Tl) <:ry!tal integral line assembly, and a 512-
channd pulac height analyser attached to an 
01Cilloscope and computer readout typewriter. 
For the assay oflHRa, mcuuremcnts were made 
of1he 610 KeV peak of its daughter •14Bi aftr-r 
allowing D'Bi to attain equilibrium with "'Ra 
in a scaled ampoule.<•> D•Pb wu assayed by 
measurement of its gamma peak at 47 KeV.11> 
urn was coprccipit.ated ai fluoride with 
neodymium carrier and its alpha activity was 
measured in a low background ZnS (Ag) 
scintillation counter.Ill! For usay of 118Po and 
1-Sr aliquou of the extracts were dried and 
counted in a low badcground alpha ~ntillation 
counter and a Geiger-Muller counter respcc­
tivdy. (11 Since each plant tWue sample con­
tained only one radionuclide no interference 
from other nuclides occurred during radioassay. 
The radioassay dat.a were corrected for back­
ground and processed to compute per cent 
uptake, concentration factor and transport 
index for each nuclide (Table 1). 

Data presented in Table I indicate that 
accumulation of DO'fh, n•pb and 11opo occurs 
predominan!ly in roou and only very small 
amounts of these nuclidcs are trarulocatcd to 
sh0<>t1. Over comparable periods, the accumula­
tior. of H•Ra in roou is 2-3 time! lower than 
thar of the other nuclidcs of uranium series. 
However, the most significant difference between 
•HP.a and other nudido is in the extent of their 
upward tran1port which for radium is SG-200 
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Uptalu~ 

R a<lionuclid,. % ofaddrd Concentration factor• Tramportt --
ShoolJ Root~ Shoolll Roou ind a 

·- --------- -----------
urn, 0-0'l 76'35 0·91 4111!'> 0·12 
IHHM 9-61 36-98 &HiO 1787 20·62 
llOf')J 0-29 90·64 2-69 4246 0-32 
11•p,, 0·06 611-1)1 0·58 3324 0-09 
"'Sr 8·77 2-80 83·14 142 75·82 
l..s.<I. (P= 0·05) 2·06 20-05 5·R3 1217 

•t:oncentralion factors: ---~~~~l~d-~ C(l~:e~~/g p~~-t_~ue -­
Radionuclide content/ml nutrient oolurion. 

Shooc content 
tTransport index= --- ,<; 100. 

Total plant content 

times greater. Further, the amount of radium 
tra.mlocatcd to shoots i5 comparable to that of 
1trontium. 

The present evidence of relatively rapid 
transfer of 11•Ra to shoots 1uggest1 that among 
the nuclidcs examined here 11'Ra ii likely to 
make the major contribution to radioactivity 
in aerial tmucs of plants grown under condi­
tiona where root abiorption iii the principal 
route of entry of the nuclidet. ~n lituatiolll where 
plant organa are subject to conaiderable atmoe­
pheric wuhout of 111Rn daughter products, 
however, higher concentratiom of UtPb and 
H•Po than 1HRa may be obtained. 

It hu been reported by MA.YNllOllD II Ill.,<•> 
E1sr.NJ1UD d al.<11 and MllTllY 11 al.Ctl that the 
contribution of radium isotopea to the alpha 
activity found in the atem, leaves and fruiu of 
planu growing in the uranium and thorium 
rich high background radiation an:u Car 
excet:ds that of thorium iaotope1. The pracnt 
findings from nutrient culture experimmu are 
compatible with the above reports. 

Whrn plants are grown in aoil containing 
uranium ttrira nuclides their accumulation in 
root! is considerably lower than that in rootl of 
planu grown in labelled nutrient aolution u a 
rt:1ult of the great affinity of these nuclida for 
exchange sites on the soii.<•.•,•,11) Furthermore, 
comparative uptake of the nuclic:la from IOil iii 

likely to be influenced by varioul facton which 
control their availability in the IOil. In fUture we 
plan to examine the uptake of thele ~ 
nuclides by plants from contruting IDi1 types. 

Adnaro/M,_.,.._Tbe autbon are patieftll ID Dr. 
A. R. GoP.u..A~ for bil --a-t and 
i.aterelt. 
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