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Table 1. Experimental conditions
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Plant . Dat_e o.f Sowing date Date (.)f fipal Grov_vipg
irradiation examination condition
Phaseolus vulgaris L.
Kidney bean ‘Kintoki’ 1 Aug. 1988 25 Aug. 1988 27 Sept. 1988 QOutdoors
‘Torokusun’ 25 July 1989 3 Aug. 1989 23 Aug. 1989 Outdoors
Orychophragmus violaceus O .E . Schulz
Murasaki-hanana 27~28 Sept. 1989 16 Oct. 1989 25 Feb. 1990 Outdoors
Lupinus luteus L.
Yellow lupine 27~ 28 Sept. 1989 14 Oct. 1989 25 Feb. 1990 Outdoors
" 28 Oct. 1989 2 Dec. 1989 Outdoors
Calonyction muricatum (L.) G.Don
Hari-asagao 1~2 Mar. 1990 29 May 1990 18 June 1990 Under vinyl
Table 2. Irradiation data and plants used
Dose Dose rate
(kGy) (kGy,/h)
0 _ _ _ _
0.1 0.32 0.34 0.34 0.32
0.2 0.32 0.34 0.34 0.32
0.3 0.32 0.34 0.34 0.32
0.4 0.32 0.34 0.34 0.32
0.5 0.32 0.34 0.34 0.32
0.7 0.32 0.34 0.34 0.32
1.0 0.32 0.34 0.34 0.32
3.0 0.56 0.50 - -
3.6 - - 0.20 0.20
7.4 - - - 0.41
7.7 - - 0.43 -
9.0 - - 0.50 -
10.4 - - - 0.58
15.3 - - - 0.85
16.0 - - 0.89 -
19.8 - - - 1.10
21.6 - - 1.20 -
28.8 - - 1.60 -
Date of 1 Aug. 25 July 27~ 28 Sept. 1~2 Mar.
irradiation 1988 1989 1989 1990
s Pl oo Gatotion
‘Kintoki’ ‘Torokusun’ Lupinus luteus muricatum
© R L ER P2 A S-SV W I VD R P R /3 B I 4

1. 4 252 A (Phaseolus vulgaris L. Kidney bean)
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1) ‘@®¥ (‘Kintoki’, Table 3)
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Table 3. Experimental data of irradiated Phaseolus vulgaris ‘Kintoki’

Dose Emergence nys Survival Number Stem Hypocotyl Frgsh Injury Topping

(kGy) (%) 0 (%) of lquth length weight index’ (%)
emergence node (cm) (cm) (g)

0 100% 6.5+0.7 100 7.0x1.4 31.5+10.4 3.3%0.6 14.5%6.9 0.6%1.0 0
0.1 100 7.2+0.7 100 5.9%1.8 26.9*11.4 3.2%0.6 13.0£6.9 2.9%0.5 29
0.2 100 8.2+0.6 83.7%t6.1 5.1x1.4 13.9%+ 6.1 2.5+0.4 8.3+5.0 3.6%0.5 40
0.3 85.3%£20.7 9.7+0.9 3.7 6.0 9.0 3.0 2.7 4 100
0.4 3.7t 5.2 11.0+0.0 0 - - - - -

N. B.: Plant did not emerge when they were -irradiated with 0.5~3.4 kGy.
1) :Symptom of individual plant ranged from 0~ 4, being the most severe.

The average was calculated for each plot.
2) :Data expressed as mean *+SD.
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Table 4. Experimental data of irradiated Phaseolus vulgaris “Torokusun’

Dose ' Emergence Days Survival Number Plant Hypocoty! Fr'esh Injury Topping
(kGy) (%) to (%) of height length weight index (%)
y ° emergence node {cm) (cm) (g)
0 72.3% 3.8 5.8%1.0 100 7.1£0.9 37.8%18.5 5.0%t1.4 6.4%1.5 0 0
0.1  72.6%16.5  6.2%1.1 B81.8%* 4.3 5.1%1.7 19.0x11.6 3.5+0.8 4.6%2.3 2.1%1.0 42
0.2 47.8%24.2 6.6t1.1 22.8+27.7 1.0 4.4+ 0.5 3.3%10.4 1.0£0.2 4.0%0.0 100
0.3 2.6+ 5.2 7.0 0 - - - - - -

N.B. : Plant did not emerge when they were r-irradiated with 0.4~3.0 kGy.
1) : Symptom of individual plant ranged from 0~ 4, being the most severe.

The average was calculated for each plot.
2) : Data expressed as mean +SD.
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2. LSYH®NTT
( Orychophragmus violaceus O.E. Schulz,
Table 5)
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Table 5. Experimental data of irradiated Orychophragmus violaceus, Murasaki-hanana

Days

Number Stem Fresh

(Ec()}s;) Emeg'g/oe)nce” b ) Su(r;z;zal of length weight Flmgr;:;ngz’
emergence leaves (cm) (g)
0 60.6+ 8.6 14.8%2.2 90.0* 5.0 9.6+2.2 8.0+3.1 2.1x1.1 76.9
0.1 69.4110.4 16.1+2.7 64.0+ 8.0 10.1+x2.4 7.3+4.5 3.4+4.6 66.7
0.2 65.4+ 7.4 12.3+2.8 26.1%£10.3 8.7%X1.9 4.8+1.7 2.0%1.1 100.0
0.3 69.7+18.7 16.3+3.4 0 - - - -
0.4 75.7t15.4 15.3+3.3 0 - - - -
0.5 72.7t 7.4 15.2£2.5 0 - - -
0.7 67.5t 1.6 16.7£2.7 0 - - - -
1.0 66.6% 4.3 17.4+3.6 0 - - - -
3.6 45.4+25.7 20.1%x3.1 0 - - - -

N. B. : Plant did not emerge when they were r-irradiated with 0.4~28.8 kGy.

1) :Checked for 35 days after seeding.
2) :Plants with flower buds /Survived plants.
3. ¥+ EFR (Lupinus luteus L., Table 6)
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Table 6. Experimental data of irradiated Lupinus luteus, Yellow-lupine

Days

Plant Stem Number Fresh

(IIZOGS;I3 ) Eme(r %e )n ce” to b Su(r;:;a] height length of weight FIO‘EV;; ;ngZ)
emergence (cm) (cm) stems (g)

0 75.0%x11.2 12.9%7.2 96.8 22.5%4.0 16.1+6.6 6.6+1.5 41.8+16.0 56.7
0.1 96.7% 4.7 11.2£6.0 93.3 16.5+4.0 16.1%£8.3 5.7t1.4 35.0% 7.8 53.6
0.2 85.0+15.3 7.9%1.7 92.9 22.4%4.6 18.0+6.7 5.2+1.3 33.3+12.1 73.1
0.3 73.0% 7.4 11.5%5.7 96.3 20.4%£7.4 15.3+8.8 6.2%+2.1 33.6x22.0 50.0
0.5 85.0+ 4.2 9.8+5.0 83.3 21.7+4.1 18.4%9.8 5.7+t2.4 38.81+29.1 60.0
0.7 58.3+ 6.9 10.1+4.6 42.9 10.9+4.4 8.1+7.2 3.3x2.2 12.8+16.8 66.7
1.0 83.3* 6.9 8.5%+2.7 0 - - - - -
3.6 66.7%t 6.9 10.1£3.0 0 - - - - -
7.7 5.6% - - - - - - -
9.0 2.8Y - - - - - - -

N.B. : Plant did not emerge when they were r-irradiated with 16.0~28.8 kGy.
1) : Checked for 35 days after seeding.

2) : Plants with flower buds /Survived plants.
3),4) : Two or one plants emerged by the end of experiment, after 35 days check, respectively.

Table 7. Experimental data of irradiated Lupinus
luteus,Yellow-lupine

Dose Emergence Dta(:zs
(kGy) (%) emergence
0 52.7%+ 3.8 11.8%5.8
0.1 73.8% 3.4 11.8%5.4
0.2 53.3*+14.4 13.5%6.9
0.3 64.4%15.7 14.0+6.4
0.4 60.0+ 9.4 11.6%6.1
0.5 61.9%t12.2 11.4*5.6
0.7 60.6+ 5.2 12.0%5.1
1.0 64.4%+31.9 14.4%7.2
3.6 38.1% 6.7 11.4%3.0

N.B. : Checked for 35 days after seeding.
1) Data expressed as mean *S.D.

7, BMFARFICEIFEOHEITTRTH - 72,

4. N\NYFHHAX (Calonyction muricatum,
Table 8)

HIZFERS 0 ~0.2 kKGyIX T3k 80 % TH - 725, 0.3~
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TL, I0kGYRLU ETIZZ -2 HEL 25 72,
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B OIS HRBDRIMIC DN THIFII W BN A 1E
EIP AN (A

EFEIL 0.5 KGYU EAR TR#IIETL, 0.1 kGy

Table 8. Experimental data of irradiated Calonyction muricatum, Hari-asagao

Dose Emergence Days Survival Numberof - Stem  Hypocotyl {:‘()etgyr;g:lgxf Fresh Injury Topping
(kGy) (%) to (%) expanded length length petiole weight index? (%)
emergence leaves (cm) (cm) (cm) (g)

0 83.3*+ 5.82 4.3%1.0 100 6.1+0.7 81.2*+16.3 7.9+1.6 9.9+1.0 20.1%3.4 0 0
0.1 80.0%10.0 3.9%+0.9 100 5.7+0.7 65.4%17.9 7.4+1.5 9.2+1.9 18.5%+3.6 1.4%0.7

0.2 80.0*+10.0 4.1*x1.0 100 3.5+1.4 19.5+14.9 4.5+0.6 7.0+1.2 11.5+3.2 2.9%1.0 65
0.3 66.7%£15.3 4.2%1.1 100 1.8%1.1 3.6 1.4 2.8+0.5 2.7*x1.0 3.7*+1.4 3.8+0.4 85
0.4 66.7x11.5 4.8+0.8 90.7+ 8.6 0.9*+1.1 2.1+ 0.3 2.4*1.3 1.5+0.4 2.3*1.2 3.9%0.3 95
0.5 63.3%20.8 5.2%£0.7 81.7*+15.2 0.1%0.3 2.1%* 0.3 2.1+0.3 1.0*0.2 1.8+0.4 4 100
0.7 66.7+ 5.8 4.8+0.8 55.7+12.1 0 2.0+ 0.4 2.1+0.5 0.7%+0.2 1.0%0.1 4 100
1.0 60.0%10.0 5.2%0.7 0 - - - - - - -
3.6 33.3*+ 5.8 6.5+1.1 0 - - - - - - -
7.8 16.7* 5.8 8.2+1.5 0 - - - - - - -

N.B. : Plant did not emerge when they were r-irradiated with 10~19.8 kGy.
1) : Symptom of individual plant ranged from 0~4, being the most severe.
The average was calculated for each plot.
2) : Data expressed as mean +SD.
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Summary

Some investigations were carried out to study the radiation effects on some useful plants like
Phaseolus vulgaris (Kidney bean) ‘Kintoki’ and “Torokusun’, Orychophragmus violaceus, Lupinus luteus
(Yellow lupine) and Calonyction muricatum. The seeds of these plants were irradiated by °Co gamma
radiation source with varying doses rising up to 28.8 kGy. The irradiated seeds were sown under
vinyl covered soil bed as well as in the outside field, and the emergence along with the growth were
also measured.

The observed effects on the seeds are summarized as follows :

1) The plant heights and fresh weights of the Phaseolus vulgaris ‘Kintoki’ showed the decreasing
tendencies with increasing doses, and the injury index, topping and metamorphosis of the
leaves increased with increasing doses. However, the number of nodes and the hypocotyl lengths
were not influenced by the radiation.

2) The emergence percentage of the irradiated seeds of Phaseolus vulgaris “Torokusun’ was
affected more as compared to the ‘Kintoki'.

3 ) Inthe irradiated seeds of Orychophragmus violaceus, emergences were observed until 3.6 kGy, and
the survival percentages decreased with increasing doses and became 0 % at 0.3 kGy.

4 ) In case of the irradiated seeds of Lupinus luteus, high emergences were observed until 3.6 kGy,
but the metamorphosis and mottling of leaves were not visualized.

5) Inthe irradiation of the seeds of Calonyction muricatum, emergence percentages were noted to be
affected by radiation and decreased at 3.6 kGy. No survival of the plants was observed at the value
more than 1.0 kGy.  The growth of plant height was stopped at 0.3 kGy with increasing doses.



