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Tomato and squash plants were grown in greenhouse pot

cultures using soil from Rongelap Atoll, which received

fallout contamination in 1954. The treahents involved vari-

ous combination.s of N, P, and %.. All fertilizer treatments

reduced the con-cmt oi C5-L37 iI~a native grass, Potassium

and CS-137 contents of foliar sanples of several woody species
—.

collected on !longelap Island are also Lncluded. In the most

common pattern2:<and CS-L37 con’~ents of i:i-.~Uppet foliage W@’r@

higher than those of t%helower leaves, but one species con-

sistently showed higher K but lower CS-13? in the upper foli~~e.

Law K status of the soil and differences in mobility within the

plant may explain these patterns.
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‘fnedata reported here concern the upuka of C3-137 by

plants from soils of Rongdap Atoll, Marshall Ialands, with

a.~cial refecerice to fertilization of the soil wit-hs, 2,

and K. ‘L?hereport includes ?2w results of greenhouaa -t

culture tests ush~ Rongelap top soil, as well as foliar

analyses of native vegetation gzowing ma the atoll. Rongelap

Atoll was contaminated by radioacclve fallout on March 1, 1954.

,~e principal radimuclide found in plan: tissues in 1958 anG

:353 was CS-137. ~adimuclicies in the soil remain in the !:::?

few inc?A’sswith 9G% or more oi ch.J.radioactivity in the ::ap

cium carbonate fragments dsrived fmm corals and foraminifara,

into which is incorporated about 9% orgaiiicrnattar. In the

rather coarse unsievad field soil the pH is 3.O; the CatiGn

exchange capacity ia attrLbu&ble antirely to the organic frac-

tion and is about 8 meq per LOO gm; among the axchange*le

cations thera am about 80% Ca, 15% W, 4% N&, and O.?>gK: the

soil is coarse, very friable, and highly porous.
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portions of soil which were placed into 6-inch plast.h

uniform seedlings were transferred to the pots, and ‘d

were watered

vested after

ground. The

by gaxmnaray

with distilled water as needed. Plait.,3I

about 30 days, and the tissue oven-dzi~

C9-137 content of the dry material was d{

spectroscopy using a three-inch thallium

foliage, and were cofa~site samples from several plan:

vicinity of a collecting point. The tissu~ was over

in &he field headquar~ccs, isnti was subsequently re-dr.

and analyzed in the same manner as the greenhouse sam;

RJ3WJLTS

Gremtmu 80 Exmer&~ m

In a preliminary exper~mexatwgth tomato,variety 1

the fertilizer treutxaents and tho CS-137 in disintegr,
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minute per gm dry tissm wara: unfertilized control, 490:

N-P-K, 100; N-P, 190; N-K, 240; P-K, undetectable. These

results are particularly interesting because all fertilizer

additions depressed the uptake of cesium. mere ~as m~k~

zesponse in yield to the nitrogen and the potassium fertili-

zation, but not enough for dilution to account for the dif-

ferences in CS-137 contents. The absence of rackxxksium in

the P-K tramtment was ●ssociated with an unusually high K

lavel in the plant Lissue.

Follow$ng this preliminary experiment with tomato, a

further gzeeahause trial was mad= with squash, variety Hubbard.

Squaah was used because iT.is oxw Of the few harbaceous plants

and the plants grew well except for some chlorosis which was

not entirely corrected by the application of 1.5 mg Fe per pot

as Na~e~Fe chalated by e~yl~edl~netetraacetic acid).

TM plants were divided into upper leaf,

fractions at harvest. 3ince the rasults

the same for the different fractions and

Table 1 presents the yields and K and Cs

lower leaf, and stem

were qualitatively

space M limited,

analysea on the basis

of the entire shoot. The results of this experiment wera in

general similar co those with the tomato, although there was
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nc K9spon3Q in yield to po~assium additions, and tie ~,issu~

from cha N0P4K2 treatment contained CS-137. In all cases the

fertiJ.izeramendments caused a sharp reduction in the CS-137

content expressed on a d/m/gm dry basis, although this eff~~-

could not be associated w$t.h a particular

The depressive effect of fertilization on

also evident whm the total CS-137 in the

fertilizer element.

cesium uptake is

shoot LB calculate?,

indicating that

not explain the

dilution by a greater amount of dry yield can

reduced casium content . In the different Pr-

Levels were very high. eap@cially

Ca ranged from 690 to 980 meq per

in the lower leaves, in whick

100 gm of dry tissue.

Jumlvses of Laaf Tissue Collected on RonqelaR Atol~

Foliage samples have bean collected in the field, prima-

rily from woody plants, which dominate the atoll environment.

In mast cases Jeparate samples were taken of the upper and the
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].owerfoliage of “Qw plant.3. Repceaan :a(.iV@ Va~UW fCJ.-K

and CS-137 in three of the cormaon species are given in ‘&e

lower part of Table I. Potassium contents of the upper

foliage have consistently proved to be much higher than :Aose

in the lower foliage. On the other hand, Ca and Mg Levds

hav~ been consistently higher in the lower than in the upper

leavss ● In the case of CS-X37, the pattern is consistent in

the samples of a particular species, but there am differ-

fia~d was tested. Two 1/S0 acre plots in a coconut grove on

ibogelap Island w~ra txeatk with a broadcast applicatioriof

KC1 in Augus& 2958, at.a rate of 140 pounds K20 per acre. I$he

dominant ground vegetation, a grass (&pPturw w.) was samplad

in March 19S9 from the fertilized and control areas. Average

values for the content of K(meq per 100 dry gm) ati CS-~37

(d/m/gm) were as follows; Control- 10.1 X, 65 CS-137;

Fertilized-16.5 K, 20 Cs-137. Sarapl@s from tha same locations
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in eithez K ,or C3 ccmt.enz:;, however,

of the K fertilization on C3-137 was

although Lhe possibility of seasonal

DISCUSS Iol?

bI,P, and K fertilization in various

prasaed the uptake of CS-137 in all cases

combinations de-

in the greenhouse

The results of the p+a~cultures Go not distinguish

cleaxly between the eff~cl.sof the di.fferkmt.fertilizer ele-

mante on Cs-137 content

volved single el”maan~s.

that h$gh K content was

of the plants, 3ince no treatments in-

There was an in~ication in the tomato

associated w+* lower Ci3-137content,

but ‘this was not confirmed by the tests using squash. A POS-

sible explanation for this difference iie3 ‘in the fact.that



depression Of CS-137 l@Uke was effect:%. Z%ls is CC12Si S’Lf2~t

with the results of Nishitu, j& a& (196C) , who observed a ~e-

creased absorption of CS-137 with K fertilizatim of mil which

was low in K. The Rongelutp soils are Low in K as evi~enced by

SOL1 analysas and by

leaves of the plants

The differences

the wary low lwds of X in the alder

growing cm them.

prwioufs Study

t.cfunction 23s

(Rediske and

c relatively

Data from additional field samples af a greater number of

plant gpecies is being accumulated at presant with the hope

of establishing wra clearly the differences beLween species

in this respect and the significance of ~ha sharp differences

betwean the older and younger leaves.

from

The K and CS-137 contentsof fit~ld-collected leachataa

Ron@ap soil have been shown t.obe greatest Immediately
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have been uiscussed.
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CesiuM and .poca%siUmcent.ent.sof squash and of native species

Average XK3q
~8137

dry yield K

m c~~@*Qn (cd Dar 200 Q-m CMu/u 3.
s

Wu ash in arWnho~e *Y. cult.ur63s(total shoot)

No fertilizer 4.5 29.6 410234

23ubscript3 refar Lo rata of application per acre
of N, P205, o~ K20* in hundreds of pounds.
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