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Abstract

Because of the drastic development of nuclear industries, the contamination of natural
environments by the disposal of radicactive materials which are released from nuclear
facilities have aroused a considerable concern in relation to agricultural practices. Therefore
the present investigation, through pot experiment, was performed to find out the aspect of
the uptake of Sr®® by rice plants and its distribution in them in five different types(physico-
chemical and minerallogical properties) of paddy soils. The results obtained were as follows;

1) Visual toxic symptoms on the growth of rice plant due to treatment of Sr* up to
40.Ci/10kg in a pot were not observed even though uptake of Sr® by rice plant was propor-
tionally increased with the Sr?® treatment.

2) Distribution of Sr in the rice plant was the highest in the leaves (84.5%) followed in
the order by stems (13.5%) and rough grain (2.0%). The ratio of Sr* to Ca was higher in
the leaves (872) and stems (667) than in the rice grain (89).

3) Sr® absorption in the rice plant ranged 0.15~0.30% at harvesting time. Uptake of Sr®
by rice plants decreased by the increase of soil pH and exchangeable cations in the soils,
but Sr®® uptake increased when nitrogen, organic matter and clay content in soil was high,
and uptake of this nuclide in the rice plant was higher with low Illite and Vermiculite con-

tent in the soils.
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FEEe Edle" 999 stroatium chloride (Sr*Cl; in
0.5M-HCI, specific activity=10.889mCi/mi, 0.9183
mi/vialg 10miE FESle A48) 34 smle &
Fr2 5/ (1uCi/mi) = A 3] 43k} pot % Oml, 10ml,
20ml, 40mi g FEREA A 2ERATIEE o
= 4 10kgE 0.Ci, 10xCi, 20.Ci, 40uCi EHE &
e}k #ICES pot ® 2.84gN, 1.67g Py0s, 1.75g
K:0& (NHy).HPO,, (NH;),CO, KCl1gg 2 F3l £
ol £ 10a® A4, <4, shelsh 16kg, okg, 11kg
of sl Behel MAEE= AEWRAEE she Sr* B}
BA dA e F& E%T T potel HolEm L
A o Fgieh. EREer S EEE F AR IE
fE)E pot® ¥k 344 5HE BB A 24y
2 RESE . Bl tFRKE AR Y BB
3oz BT A

3. P S Y Bstekatal

K BEY 19 A 22 2 pot +3E FiH Scm
ol 4o W EIE 18y AAstsd 13+= KEHE 28%,
23e 994 V2 vz, 3Fe o, £71, 4E v
Fol Apz AEstdc R 4 B 70°C &
AzANA o T28HA = WRAT Fol HHES I
E3tz, skl Ca, Mg, K S#r5ktel Sr Bbtae
ErEER R A&t AE 43 Rt KWEHT K
8 2tkE A% HE BREXRE 2%z 22 H
oz WY mHpEE flEsiz o, €7, 4, 3
v, 44 Foz vre Hmd * 44 e RS S
At m 4 HAET ) Agdds. KEHA
9] {LEBE S Sr* B4R FI®©S e Hik
o2 dlg e ojddx SRS FHEHES RES
7] 93k Sr*t mEES] 2 AR RAM 1gdE K
iksle] Sre e g (nCi/ml) & 0.01ml, 0.1ml, 1mlA
+ BEIN FHRNYS 22 4Yow FRstd Hi

Table 1. Description and characteristics of soils used in the experiments of Sr% treatment.

Soil series Sampling

(Great group) gite

pH T-N O.M. P.0;
(1:5) (%) (%) (ppm)(m.e./100g) Ca Mg

CEC  Ex-cations(m.e./100g) Sand Silt Clay Tex-
ture
K Na (%) (USDA)

P?}jf;pludalf) Jungok 5.40.11 1.5 12
‘A?rﬁlﬁirochrept) Pc}iff,?gg' 5.60.12 1.8 198
C?E?g?rgogc}l’lfr:ept) Heunghae 5.7 0.11 1.9 166
%Sg‘ilpsamment) Kimhae 5.5 0.04 0.5 247
Gwanghwal Choum 8.2 0.04 0.4 51

(Haplaquent)

10.6

9.9 3.45 1.24 0.55 0.24 4.4 64.8 30.8 SiCL
7.0 3.00 0.40 0.15 0.13 60.1 30.3 9.6 SL
5.60 1.35 0.16 0.23 36.7 46.3 17.0 L
5.5 2.76 0.32 0.10 0.14 84.0-12.4 3.6 LS

8.2 3.75 2.80 1.16 1.52 10.2 75.9 13.9 SiL
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Table 2. Total Dry Weight and Chemical Composition of Rice Plant On Different Sre

Levels in Soil.

Sroo Dry Ca Mg K N P,0; Sree
Soll Treated  Matter (pCi/
(xCi/pot) (g/hill) (%) g.d.m)
Paju 0 15. 6 0.63 0.70 1. 06 1. 60 0. 45 24
10 15.6 0. 63 0.58 1.03 1.55 0. 46 2,753
20 14.6 0.53 0.57 0.94 1.38 0. 46 5, 241
40 15. 4 0. 60 0.72 0.98 1. 43 0. 46 12, 360
Anmi 0 11.2 0. 66 0.63 1.21 1.71 0.49 44
10 13.0 0.64 0. 60 1.09 1. 67 0.56 4,173
20 14.8 0.59 0.62 1. 04 1. 36 0.59 5, 646
40 10.8 0.63 0. 65 1.15 1.51 0.51 12, 669
Cheonggye 0 17.3 0.47 0.61 1.06 1. 58 0. 55 16
10 16.0 0. 48 0.59 1.01 1.49 0.57 1,217
20 15.0 0.41 0.63 0.96 1.37 0.61 1,963
40 17.1 0. 48 0. 66 1.02 1.56 0.53 4, 600
Sadu 0 12.9 0. 55 0. 63 1.12 1.69 0. 64 24
10 13.3 0.51 0.57 1.01 1.78 0.57 2,301
20 14.0 0. 47 0.62 0.99 1.47 0.54 3,743
40 13.2 0. 50 0. 66 1. 00 1. 42 0.57 8, 105
Gwanghwal 0 11.9 0. 45 0. 64 0.99 1.51 0.48 22
10 14.1 0.34 0.63 0. 87 1.52 0. €6 1,362
20 17.3 0. 36 0.59 0.90 1.35 0.58 2,799
40 13.2 0. 40 0. 56 0.88 1.29 0.58 5, 907
Rt A Eheleh S gl web 3% WA YTz Sk Rediske
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7F 40uCi BEEAA #msl: HEE 1gs. =
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¥} Overstreet® L3 10kg® 100.Cio] Sr® i
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Table 3. Absorption and Distribution Rate of Sr® and Ca in Different Parts of Rice

Plant at Harvesting Stage.

Ca Sre0
Parts of Dry Weight Sro0/Ca Index
Plant (g/hill) Content Distribution Content Distribution Ratio
(mg/hill) Rate (%) (pCi/hill) Rate(%)
Leaves 4.4 51.8 69. 6 45,185 84.5 872 121
Stems 3.6 10.8 14.5 7,202 13.5 667 93
Hulled Grain 5.0 7.5 10.0 405 0.8 54 8
Chaff 1.3 4.4 5.9 " 654 L2 149 21
Rough Grain 6.3 1.9 15.9 1,059 2.0 89 12
Whole Plant 14.3 74. 4 100 53, 446 100 718 100
E Wt 3t & BEBE ol 9 v BRE Rl FFF4 vl b2 A5 Ca ko]l Y3 A4
Avk SrgEEd wE K S RikEe REE T ARETL vt B2 IS N ol EF YA
A9 v A o2 AL Hel *1 winstd . LAl = A49%F 43+
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Fig. 1. Uptake of Sr*® by rice plant grown on

soils with different Sr% levels.
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Table 4. Absorption Ratio of Sr® in Rice Plant Grown in Five Different Soils Treated

With Different Sr® Levels.

\\\\\\\\SOII Paju Anmi Cheonggye Sadu Gwanghwal %
Sr® Treated ™.
O p— J— J—, — pu— —_—
10 0. 30 0.34 0.16 0.23 0.15 0.24
20 0.29 0. 28 0.14 0.22 0.16 0.22
40 0.30 0.24 0.14 0.22 0.17 0.21
x 0.30 0.29 0.15 0.22 0.16 0.22

Table 5. Correlation between Sr®® uptake by rice plant and soil properties.

Correlation member

Correlation coefficient(r) Regression equation

X Y

Soil pH Srf uptake of rice plant —0.538*% ¥ = —600. 69x-7838. 09
T-N content in soil Sr® uptake of rice plant 0. 444* y=18712.73x+2163. 03
O.M content in soil Sre® yptake of rice plant 0.342

P,0; content in soil Sr®® uptake of rice plant —0.150

CEC content in soil Sr? uptake of rice plant —0.332

Ex-Ca content in soil Sr® uptake of rice plant —0. 638** y=—966.507x+7322. 574
Ex-Mg content in soil Sr?® uptake of rice plant —0. 506* y=—861. 88714778. 126
Ex-K content in soil Sr® yptake of Tice plant —0.224

Ex-Na content in soil Sr® uptake of rice plant —0.421

Clay content in soil Sr®® uptake of rice plant 0.171
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