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Uptake and Accumulation of Soil Strontium-90 by Peanut and Sesame
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Abstract

A greenhouse experiment on the Sr-90 uptake by peanut and sesame was conducted through
pot cultures on a sandy loam soil of pH 6.35 treated with Sr-90 in 52 and 31.2Bq per gram.

The rate of Sr-90 transfer from soil to each plant part, the ratio of Sr-90 concentration in the
part to the concentration in soil, and the patterns of their temporal changes were not, on the
whole, significantly different between the two treatments. About 0.7 and 0.5% of Sr-90 in soil
transferred to all the mature plants of peanut and sesame, respectively, with the radioactivities
in their roots not counted. Only 4% and less than 15% of Sr-90 absorbed by peanut and sesame,
respectively, translocated to their seeds. Both crops showed the highest Sr-90 concentration in
the leaf and the lowest in the seed. At maturities, the concentration ratio in dry seed was 0.4
in peanut and 3.3 in sesame and that in dry leaf was 125 and 10.7, respectively. Sr-90
concentrations in the top 15 cm soil after harvests averaged about 80 % of the concentrations at

starting. Sr-90 uptake resulted in neither growth inhibition nor yield decrease.
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Table 1. Sr-90 transfer rates and concentration ratios in the plant parts of peanut and sesame at
3 different growth stages as affected by soil Sr-90 level

Sr-90 conc. Transfer rate"(%) Concentration ratio
Crop  Growth® applied

stage (Bq/g-soil) Leaf Stem Pod® Seed All Leaf Stem Pod® Seed All
Peanut  Flower- 52 0.17 0.09 - - 026 152 160 - - 154
ing 31.2 013 0.07 - - 0.20 12.3 118 - - 12.1

(58) t-value * * - - * % NS NS - - NS
Middle 5.2 036 015 003 0006 055 108 8.8 16 0.3 6.2
podding 31.2 038 013 002 0005 053 106 7.5 13 0.3 6.0

(104) t-value NS NS NS NS NS NS * NS NS NS

Maturity 5.2 041 015 004 0027 063 121 9.7 17 04 46

(161) 31.2 052 018 005 0030 078 128 9.1 17 04 48

t-value NS NS NS NS NS NS NS NS NS *

Sesame Early 5.2 009 008 0.008 - 018 163 131 2.9 - 12.2
capsuling 31.2 011 008 0.012 - 020 142 143 38 - 12.1

(58) t-value NS NS NS - NS NS NS NS - NS

Maturity 5.2 002 004 007 0020 015 121 83 122 31 7.9

(104) 312 0.01 005 009 0039 019 94 6.3 94 34 6.4

t-value NS NS NS NS NS * NS NS NS *

- 5.2 - 005 006 0010 0.12 - 6.0 139 17 6.3

(132) 31.2 - 004 006 0013 0.11 - 5.8 9.1 1.5 51

t-value - NS NS NS NS - NS * NS *

a - Numbers in parentheses are days after sowing.

b Amount of Sr-90 activity in each part of a plant

T X100
Amount of Sr-90 activity added to a pot

Sr-90 concentration in each plant part (Bg/g-dry)

Sr-90 concentration applied (Bg/g-soil).
d ! Capsule for sesame

%k *k [ statistically significant at p=0.05 and 0.01, respectively.
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Table 2. Distribution frequencies of Sr-90 activity in different plant parts of peanut and sesame

at their maturities as affected by soil Sr-90 level

Sr-90 Sr-90 distribution frequency® (%)

conc.

applied Peanut® Sesame®

(Ba/g-

soil) Leaf Stem Pod Seed Leaf Stem Capsule Seed
52 64.7 24.1 6.9 43 17.0 27.6 425 12.9
312 66.3 235 6.3 39 5.8 26.7 48.0 19.5

t-value NS NS NS NS NS NS NS NS

Amount of Sr-90 activity in each part of a palnt

a.
Amount of Sr-90 activity in all the parts of the plant
b, ¢ 1161 and 104 days after sowing, respectively.
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Table 3. Sr-90 retention rates in the top 15
cm soil after crop cultures at two
different soil Sr-90 level

Sr-90 conc. Sr-90 retention rate*(%)
applied
(Bg/g-soil) Peanut® Sesame®
5.2 83 84
31.2 74 78
t-value NS NS
- L i il h t
. Sr-90 conc. in soil at harves X 100

Sr-90 conc. applied
b, ¢ : 161 and 132 days after sowing, respectively.
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Table 4. Dry weights of the plant parts of peanut and sesame at their two different growth stages
as affected by soil Sr-90 level

Sr-90 conc. Dry weight (g/plant)
Crop Growth? applied

stage (Bg/g-soil) Leaf Stem Pod® Seed All
Peanut Middle Control 52 2.9 33 3.5 14.8
podding 5.2 47 24 2.6 2.6 124
(104) 31.2 5.0 24 24 2.7 125
LSD (5%) NS NS NS NS NS
Maturity Control 5.6 2.6 3.9 10.1 223
(161) 5.2 48 22 35 8.9 193
312 5.7 29 41 10.3 229
LSD (5%) NS NS NS NS NS
Sesame Early Control 0.7 0.7 04 - 1.7
capsuling 5.2 038 0.9 04 - 2.1
(58) 312 11 0.7 04 - 23
LSD (5%) NS 01 NS - NS
Maturity Control 0.3 0.9 1.0 12 34
(104) 5.2 02 0.7 0.7 09 2.6
312 0.2 11 14 16 43
LSD (5%) NS 0.3 0.5 NS NS

a . Numbers in parentheses are days after sowing.
b : Capsule for sesame.
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