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Effects of low dose 7 radiation on the uptake of mineral nutrients in chinese cabbage and radish
Youngman Yoon * NamBum Kim - l)Jae—Sung Kim - Jeong-Gyu Kim (Korea University, Seoul, 136-701, *lemonkim@mail koreaackr,

UKorea Atomic Energy Institute, Taejon, 303-353)

ABSTRACTS : To investigate hormetic effect of low dose y-ray on the uptake of mineral nutrients in chinese
cabbage (Brassica campestris var. Hckjinju var. Surim and) and radish (Raphanus sativas var. Chung-un), seeds of
these plants were irradiated with the dose of 1 to 10 Gy. Germination rate and dry weight were examined at pot
experiment in greenhouse. Samples for analysis of mineral nutrient were harvested at 17 days and at 59 days after
seedling and were analyzed by ICP. Brassica campestris varieties showed ‘higher germination rate and dry weight
production with increasing y ray dose. Dry weight of Hckjinju Surim and were 143% and 138% at 10Gy dose,
respectively. There was no tendency in germination rate and dry weight production for Raphanus sativas var.
Chung-un with 7 -ray irradiation. The pattern of mineral nutrient content of these plants showed y or & type of
dose-reaction curve with no siginificant. This investigation suggests that the more results can be required to
understand the hormetic effect of low dose 7 ray on the uptake of mineral nutrient for these plants.
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Table 1 Germination rate according to the dose of 7 -ray

Germination(%)
Days
sowing T
3 56 10 74 76 74 76
Brassica campestris ¢ % 78 82 %0 88 88
. 5 68 8 8 92 88 88
var. Hekjinju 6 7 o8 2 92 % 9%
7 N % 8 N %0 90
3 8 64 78 8 8 716
Brassica campestris 4 9% 94 8 96 9% 94
. S 9% 9% % 10 % %
var. Surim 6 % 9% 9 10 9% o
7 % 94 90 100 9% 98
3 8 8 74 6 76 86
Raphanus satives 4 %0 84 74 68 78 %0
5 9% 8 8 74 8 9
valhmgm 6 9 8 g W p %
7 9% 88 88 8 8 9
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Fig.1 Dry weight at 59 days after germination according to the dose
of y-ray (%-Brassica campestris var. Hckjinju -Brassica
campestris var. Surim -+-Raphanus sativas var. Chung-un).
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Fig2 Contents of Nitrogen(N) and phosphate(P) in Brassica
campestris var. Hckjinju at 17, 59days after germination
according to the dose of 7 -ray (+17days-N -+]7days-P -
59days-N -&-59days-P).
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Fig.3 Contents of Nitrogen(N) and phosphate(P) in Brassica

campestris var. Surim at 17, 59days after germination

according to the dose of y-ray (#17daysN 17days-P -+
59days-N -4-59days-P).
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Fig4 Contents of Nitrogen(N) and phosphate(P) in Raphanus sativas
var. Chung-un at 17, 59days after germination according to the
dose of y-ray (#17days-N  -+17days-P <-59days-N -~
59days-P).
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Table 2. Contents of mineral nutrient in Brassica campestris var.
Hekjinju at 17 days after germination according to the dose of y-ray

Nutrient content(g)

Mineral
ufrient Dose of 7 ray(Gy)
0 2 4 6 8 10
" Na 23 17 22 19 26 28
(1.00) (074 (094 (083) (1.13) (1.21)
K 86 53 80 62 i 89
(1.00) (061 (092) (072 (089 (1.03)
Ca 36 34 46 39 45 53
(1.00) (096) (1.28) (1.09) (1.24) (148)
M 73 6.0 77 6.1 8.0 9.6
8 (100) (082 (106 (085 (L11) (132)
7n 0.13 0.11 0.12 0.13 0.14 0.18
(1.00) (082 (092) (1.01) (1.03) (1.36)
C 0030 0028 0031 0036 0040 0043
u 1.00) (094 (109 (1200 (134 (142)
R 0.30 0.33 0.54 0.66 0.90 0.31
© (1000 (108 (177 (217) (297) (1.01)
Mn 0065 0051 0062 0078 0095 0.081
(1000 (0.78) (095 (1.19 (145 (125

* the ratio to control
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Table 3. Contents of mineral nutrient in Brassica campestris var,
Surim at 17days after -germination according to the dose of ¥ -ray
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Table 5. Contents of mineral nutrient in Brassica campestris var,
Hekjinju at 59days after germination according to the dose of y -tay

Nutrient content(g)

nMultl;gré:: Dose of 7 ray(Gy)
0 2 4 6 8 10
Na 434 553 3717 379 425 292
(100) (127) (087 (087) (098 (067
K 1739 1944 1249 1240 1272 983
(L00) (112) (072) (7)) (073 (057
Ca 514 961 602 585 695 630
(100) (1.87) (1L.17) (114 (135 (1.22)
Mg 140 161 106 125 93 104
(100) (L1S) (076) (089) (0.66) (0.74)
7n 263 270 189 253 326 1.64

(1.00) (1.03) (072) (096) (124 (0.62)

Cu 0331 2507 0631 0587 3212 1114
(100) (622) (191) (L78) (972) (337

Nutrient content(g)

Dose of 7 ray(Gy)
0 2 4 6 8 10
Na 41 713 769 652 569 700

(100)  (162) (174 (148) (129 (1.59)

X 3689 5159 5379 5646 4182 5236
(1000 (140)  (146) (153) (L13) (142)

ca M5 280 3252 3056 3055 2946
(100) (L1  (13)  (124) (129  (1.20)

M 3829 4877 5462 5322 4576 5488
g 00 (12D (143  (139) (120) (143)
7 1160 1203 1551 1111 1338 1613
(100) (104 (133) (096 (L15) (1.39)

G 1499 2219 2262 2150 1832 2283
Y00 (148 (5) (143 (122) (152

Mineral
nutrient

Fe 785 4142 1463 1118 3212 13.93
(LOO) (528) (1.86) (142) (409 (1.78)

Fe 3127 2817 4335 3371 3433 4920
(1L00)  (0%0) (138) (1.07) (1.0%) (157

Mn 1274 1805 L1109 1282 1545 0971
(100) (142) (087 (L0 (1.21) (0.76)

Mn 1.508 1478  2.008 1.522 1640 2169
(1L.00) (098 (133) (1.01) (1.09) (1.44)

* the ratio to control

AF F 59U A $AY F29| P71 FRERL Table 5, 6, 7]
ERRLTE A5 Yol Rt 247} 4Gy, 8GylAl 1
7k ol 20l Na'st K'o) g3o] Sol4om %7l Uepte 432
B HERe SoyZATANE Ko §9577 et
el 17 Fol 28l F7he Na'sh K'e) Ael247)% 8 gekain
EnlEd Mg oAbyt BpEE H9 SEgEsE Rud
Viasyuk”o) 232 123l 7 2412 Q% A2 Ene Yepd
AW F714 B obrl et Fake) Z71E 7198 Aoz 24un,

Table 4. Contents of mineral nutrient in Raphanus sativas var. Chung-un
CR at 17days after germination according to the dose of 7 -ray

* the ratio to control
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Table 6. Contents of mineral nutrient in Brassica campestris var.
Surim at 59days after germination according to the dose of 7 -ray

Nutrient content(g)
Dose of ¥ ray(Gy)
0 2 4 6 8 10

Mineral
nutrient

Nutrient content(g)
Dose of 7 ray(Gy)
0 2 4 6 8 10

Mineral
nutrient

Na 723, 549 575 718 867 759
(1.00) (0.76) (0.80) (0990 (1200 (1.05)

N 954 743 172 1200 1552 1416
2 (100 (078 (1.23) (126 (163 ( 148)

K 2055 1474 1613 1836 2680 1917
(1.00) (072) (078 (089 (130) (093)

K 8907 8171 6723 6801 9654 11011
(100) (092 (075 (076) (1.08) (1.23)

Ca 832 623 679 840 998 1106
(LO0) (075 (08 (1O (1200 (1.33)

4647 4341 3743 3089 5201 5560

Ca (100) (093 (081) (086) (L12) (120

M 198 163 160 191 248 205
g (100) (082) (081) (096) (125 (1.04)

M 737 710 671 704 874 977
g (100) (096 (©91) (095 (119 (1.33)

n 4.60 358 332 3.88 5.09 4.87
(100) (078) (0.72)  (0.84) (L11) (106)

Zn 1646 1432 14.83 1278 2135 2024
(1.00) (087 (0%0) (0.78) (L30) (123)

e 093 09 088 132 133 (2
(100)  (106) (095 (142) (143) (138)

2577 2316 2011 1679 3674 4953

Cu (1.00) (090) (0.78) (065) (143) (1.92)

Fe 10.50 920 7.55 10.54 8.88 9.80
(100) (088 (0.72) (1.00) (085  (0.93)

F 7466  64.51 5111 6823 7589 9571
© (100) (086 (077) (091 (1.02) (1.28)

Mn 1.69 151 1.46 1.74 210 1.64
(100) (089 (0.86) (1.03) (125 (097)

Mn 3200 2972 3173 2946 3547 4245
(100) (093 (099 (092) (1.01) (1.32)

* the ratio to control

* the ratio to control
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Table 7. Contents of mineral nutrient in Raphanus sativas var.Chung-un
at 59days after germination according to the dose of 7 -ray

Nutrient content(g)

Mineral

nutrient Dose of 7 ray(Gy)
0 2 4 6 8 10
Na 1255, 1233 1358 1236 1276 1146
(1.00) (098) (1.08) (098 (1.02) (091
K 3384 3771 3610 3666 4196 3204
(1.00) (1L.11) (107) (LO8) (1.24) (0.95)
Ca 3335 3460 3575 3493 3355 3102
(1000 (104 (107) (105 (101 (093)
M 565 584 603 610 612 546
g (1.00) (1.03) (1.07) (1L08) (1.08) (097
7n 1327 1235 1527 1303 1339 1251
(1.00) (093) (1.15) (098) (1.01) (094
Cu 147 1.44 1.52 1.35 1.52 1.44
(100) (97 (1.03) (092) (1.03) (098)
Fe 3092 3184 3216 3172 3275 2831
(1.00) (1.03) (104 (1.03) (L06) (092
Mn 334 3.76 3.63 339 3.89 3.18
(1.00)y (1.13) (109 (101) (l.16) (0.95)

* the ratio to control
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