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Table 1.  Experimental conditions
Plant Date of Sowing Date of final Growing
materials irradiation date examination condition
Basella rubra L.
Malabar nightshade
‘Green strain’ 27~28 Jan. 1986 6 May 1986 14 June 1986 Under glass
24 Apr. 1987 22 May 1987 Under glass
‘Red strain’ 1~2 Dec. 1987 9 June 1988 9 July 1988 Under vinyl
Ricinus communis L.
Castor-bean ‘Muzima’ 9 Feb. 1988 9 June 1988 10 July 1988 Under vinyl
Glycine max Merrill
Soybean ‘Hitashimame’ 1 Aug 1988 25 Aug. 1988 27 Sept. 1988 Outdoors
Vicia faba L.
Broad bean ‘Ron Green’ 3~4 Oct. 1988 30 Oct. 1988 3 Dec. 1988 Under vinyl
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Table 2. Irradiation source, irradiation date, and plant materials.
Source (*Co) 14 kCi 5.9 kCi 5.9 kCi 5.9 kCi 5.9 kCi
Irradiation 27-28 Jan. 1-2 Dec. 2 Feb. 1 Aug. 3-4 Oct.
date 1986 1987 1988 1988 1988
Plant Basella Basella Ricinus Glycine Vicia
material rubra rubra communis max faba
Dose Dose rate
(kGy) (kGy/h)

0 0 0 0 0 0
0.1 0.37 0.29 0.27 0.32 0.32
0.2 0.37 0.29 0.27 0.32 0.32
0.3 0.37 0.29 0.27 0.32 0.32
0.4 0.37 0.29 0.27 0.32 0.32
0.5 0.37 0.29 0.27 0.32 0.32
0.7 0.37 0.29 0.27 0.32 0.32
1.0 0.37 0.29 0.27 0.32 0.32
3.1 - 0.17 — — —
3.4 — - — 0.56 —
3.6 0.20 - — - -
3.8 - - — - 0.21
7.4 0.42 - - - 0.42
9.2 0.51 - — — —

10.0 - — - — 0.56
14.0 — — - — 0.78
15.0 0.83 - — — —
20.7 1.15 - — — —
21.6 - - - - 1.20
25.2 1.40 - - — -
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Table 3.  Emergence of Basella rubra seeds 7-irradiated in 1986.
Dos¢)3 Emergence (%) Mean days to emergence
kGy
‘Green strain’ ‘Red strain’ ‘Green strain’ ‘Red strain’
0 72.5+ 8.2" 57.5+29.4 11.1+ 3.6 10.5+ 4.0
0.1 62.5+16.3 95.0+ 8.6 10.8+ 3.9 12.6%+ 5.0
0.2 8.0+t 8.6 80.0£ 7.0 12.5+ 4.5 13.4+ 5.0
0.3 65.0% 5.0 92.5+ 8.2 12.6+ 3.9 14.3+ 5.0
0.4 60.0+12.2 55.0%+ 8.6 12.4+ 4.3 11.5+ 3.7
0.5 80.0%+10.0 87.5t 8.2 12.1+ 3.6 14.4x 5.3
0.7 75.0%20.6 70.0%£17.3 12.6+ 3.8 12.7+ 5.6
1.0 70.0%£15.8 72.5+ 8.2 14,4+ 3.9 13.8+ 4.9
3.6 25.0+ 5.0 47.5114.7 16.8+ 2.4 12.9+ 3.8
7.4 0 5.0+ 4.9 - 16.9%+ 3.8

N. B. I Plant seeds did not emerge when they were ¥ -irradiated with 9.2~25.2 kGy.

"' . Data expressed as mean +SD.
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1. YIVLASYX (Basella rubra L.
Malabar nightshade)

19864 AT - 727 b & T % % 0 AEkiE R % Table
3R L7

VLA THFOMFRIL, ROETIEL.0kGY £
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kGy MBERX £ TR50% L EELD, Thoogs
FTRBHFICL AR S L TR EL . L
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L7, BAMZENKE S THEEIRO SN H
o7z, E£7:, kRFETIZ3.6kGy XLLE, fltafET
7. 4kGy X DL ECHIFRII AT L, BEHc
LBEBPHEIIAONT.
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L CI987AFIZHBRE L -4 B % Table 4 1R L7, #%
B, ML LT OBEXTHHIFERIEC
%0, 3.6kGy LETWRRIMFE LA Zhbid
INVLTHEFTIERETFRICL OB ERIKTTL 2L
FIRLTWA,

DEDKERL DT 4Gy L EOBE 2 1T- T Y
VLT FEHFLEZWI EED LN T,
1988412 1 fir KIBGHR & #3.1kGy $T& L CHEFH
AERT ATV, ZO#HE% Table5 123 L 7.

frtefE, HEEOLWTRIZoOVLTY, SREBI
FRBEL, OB EETEL 2o 7.
COREIBTED Z N (Tabled ) & T 2 & »

TOEBLTWE, 2o Ehs, 19874IZAFL
THEGF L, 19884E (¥t L - M F it i TE<d - 7~
HREMLEZ SR,
WTRIZLTHIDZ &% 7 | TI988EDE
BRREWMNTHDL L, 1986FEDHA (Table3) &
AR, Wi e b 0 ~10kGy KO TIZE L w
HISFRD RO SNk b - 7225, 3.1kGy XTI
HEFEREIFEL KT L.

W H 22w TH, 19864F (Table 3) & 131%
FULL 2285 R 2 S0 72 (Table 4 ). H3E B4
FRIBELIADDOT, 86~100% & X b TE

Table 4. Emergence of Basella rubra seeds 7 -irradiated
on 27~ 28 Jan. 1986 and sown " on 24 April
1987.

Dose Emergence (%)
(kGy)
'Gre.en‘ ‘Re‘d'
sStrain strain
0 47.3+ 3.8% 41.7%+13.5
0.1 22.3%+10.0 41.7+29 .4
0.2 25.3%+11.8 19.7+ 9.9
0.3 19.3%+14.1 11.3+ 8.0
0.4 22.7+14.1 9.0
0.5 30.1£20.4 19.7+ 3.8
0.7 30.3% 3.8 17.0+11.3
1.0 22.7+14.1 11.3+ 8.0

N. B. . Plant seeds did not emerge when they were 7-

irradiated with the dose of more than 3.6 kGy.
"' ! Seeds were sown under a same condition as in 1986.
¥ Data expressed as mean £ SD.
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2. bydv ‘KB (Ricinus communis L.,

Castor-bean, ‘Mizuma’)
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WX 2O TR r o7z, $hbb, W
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Table 5  Experimental data of Basella rubra irradiated in 1987.
Number of Plant Hypocotyl Fresh Number of
Cultivar Dose Emergence  Days to Survival  expanded height length weight llnjur% topping plants
(kGy) (%) emergence (%) leaves (cm) {cm) (g/plant) index survived
per plant plants
Green 0 53.6+15.4% 6.4+0.5 94,5%12.3 8.740.6 16.2+1.9 2.3+0.4 57.1%15.7 0 0
strain 0.1 60.6+14.2 6.7+0.9 91.7+£18.6 6.9£1.4 10.7+3.6 2.0£0.3 33.6%15.2 0.7%0.6 0
0.2 48.4+ 7.3 6.6%1.1 91.5+ 8.7 5.3%1.6 4.5+1.4 2.0%£0.6 11.1+ 6.4 1.620.5 0
0.3 49.6+ 7.0 7.8+1.7 85.0+11.7 1.2£0.9 1.9+0.6 1.6£0.2 1.5+ 1.2 2.6£0.5 2/8
0.4 52.4+14.4 7.1+1.0 98.3+ 3.7 0.3+0.5 1.24£0.3 1.2£0.3 0.6 0.3 3.0£0.0 5/7
0.5 45.4+ 9.6 7.2+1.2 0 - - - — - -
0.7 49.0£15.7 7.7%1.0 0 - - - - -
1.0 46.6£13.0 7.4£0.9 0 - - - - - -
3.1 27.8+11.1 9.5%1.5 0 - — - - - -
Red 0 21.6+ 5.7 7.0+0.8 91.7+18.6 8.3+0.9 16.0%£3.9 2.5%£0.3 49.1+ 9.3 0 0
strain 0.1 25.0+ 4.9 7.2£0.9 100 6.541.0 14.2+1.7 2.6£0.4 30.3%+ 0.4 0.7£0.5 0
0.2 22.6+ 4.3 8.3+1.6 90.3+13.9 3.2%1.3 4.0+1.2 2.1+0.4 5.3% 4.0 2.5£0.5 0
0.3 21.4+ 7.0 8.242.0 95.8+ 9.3 0.4%0.7 2.1£0.3 1.9£0.2 1.3+ 0.5 3.0£0.0 5/7
0.4 23.0£ 5.4 8.3%1.6 0 - - - - - -
0.5 25.8+ 5.2 8.6x1.8 0 - - - - - -
0.7 17.4+£ 5.3 9.0x1.5 0 - - - - - -
1.0 17.8£ 4.5 8.1£1.2 0 - - - - - -
3.1 7.0+ 3.0 9.5%£0.5 0 - - - - - -

1" Symptom of individual plant ranged from 0~4, being the most severe. The average was calculated for each plot.

' Data expressed as mean£SD.
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Table 6.  Experimental data of irradiated Ricinus communis ‘Mizuma’.
Number of Number of Plant Hypocotyl Fresh
Dose  Emergence Days to Survival nodes expanded height length weight Injury
(kGy) (%) emergence (%) per plant leaves (cm) (cm) (g/plant) index "
per plant
0 30.0+ 8.2 6.4+0.5 100 5.1£0.3 6.4+0.5 42.6+4.8 11.94+0.7 72.6+ 7.0 0
0.1 53.3+12.5 6.6+0.8 82.0+12.8 4.6+0.5 6.5+0.8 32.614.9 8.5+1.1 45.1+14.7 2.0+0
0.2 23.3% 4.7 6.7+£0.9 83.3+23.6 3.3£0.9 6.2+1.2 15.24+4.6 5.3+1.1 19.0t12.4 3.0+0
0.3 36.7f 4.7 10.0+1.3 91.7+11.6 2.8+0.7 5.0%£1.3 6.4+2.2 3.54+0.9 3.2+ 2.0 4.0+0

N. B. ! Plant did not emerge when they weré 7 -irradiated with 0.4~15.0 kGy.

Y ! Symptom of individual plant ranged from 0~4, being the most severe.

plot.
? : Data expressed as mean+SD.

Control 0.1 kGy

Leaves of castor-bean ‘Mizuma’ whose seeds were irradiated with “Co, ¥ -ray of 0.29 kGy/h.

Fig. 1.
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3 H #120~0.2kGy X TI136.4~6.7TH T »
727, 0.3kGy XTI310.0H &2 WEL % 5 7.

AFFRIGIFBIX TI00%7 572013 LT, 0.1~
0.3kGy X Ti282.0~91.7% & R XK T L 7245, 4
BHNZA D EERTH 5 72,

EiBUI X HBX ©5.1450.3kGy X 02.8% T,
FHREOHMIICON TR L. Lo Lass, B
PR CIRXBBIX D644 A 50.3kGy X D508 3
TRELGEIROON LD o7z, TNSDHEEN,
WX TN EEORE L LOFEAELTHD =
EERLTWA,

ERE, BMEHREOENL - L LEEIITED O
RN —2THhAH. bbb, IR Ii242.6cm,
0.1kGy [X{332.6cm, 0.2kGy [Xi£15.2cm, 0.3kGy
Xi36.4em&, MBOBWMIZONTEL <L % -
7z,

THEHEICAOS N LB XMOZITERETIIE

The average was calculated for each

4 8 12
cm
0.2 kGy 0.3 kGy

REERE Do Lo LasoEELRLL
I, HMEOWIMIIOATHERE IS 2 5 7.

HEEREIZOW T, REMOZRIEE S TR
BEDESIIKE 7. Thbbhb, WHEXD
72.6 g 124 L T, 0.1kGy [X1£45.0¢g, 0.2kGy X
1£19.0¢g, 0.3kGy X133.0g &, #MBOBEMICLE
IEBEORILIEDLOTE L o7, 20T
Fig LIWRL7:B1EOKEE XA TLHLA2TH
. AROREIEOHAD, T (Fig1l)BLY
BIEDZEICEDLN, FROGBEIML LI
HETH 7.

3. F4X ‘VULED’ (Glycine max Merrill,

Soybean, ‘Hitashimame')

T ALY 1 Xk Fv 2 EBRYC, 7.4kGy KT
EHFRNFFELCETL, £HFFIR3.06y KT
0% B tdbho-0T, = Z Ti3.4kGy
DT OMEX 72 %3%5%E L 72 (Table 7).

3 H#130.5kGy LLF OB EX Ti3d4.1~5.0H
LRIFFRILTH 72, LaL, FRULOBEBRXT
135.6~7.0H L B 2 A AT D S h 7.
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Table 7. Experimental data of irradiated Glycine max ‘Hitashimame’.

Dose Emergence Days to Survival Number of Plant Hypocotyl Fresh Injury

(kGy) (%) emergence (%) nodes height length weight index
per plant (cm) (cm) (g/plant)

0 96.0+ 5.7 4.1+0.3 100 6.6+0.5 39.0+4.2 3.3+0.5 13.9%£2.4 0
0.1 100 4.7+1.3 100 6.8+0.4 40.0£2.6 3.0+0.3 14.7+1.8 0.7x0.4
0.2 96.0f 5.7 5.0x1.6 100 6.3+1.0 29.6%x5.0 2.9%£1.0 9.1£3.0 2.4%0.6
0.3 91.7+£11.8 4.5%1.1 100 5.3*1.3 17.3%5.7 2.6%0.7 5.7+£2.2 3.4%£0.4
0.4 92.7+10.4 4.5+1.0 40.0x5.0 2.3£0.9 4.8+2.4 2.3+0.6 1.6+1.0 3.9+0.3
0.5 92.7+10.4 5.0£1.5 35.3%6.3 0 2.5+£0.7 2.3%£0.7 2.0%0.1 4
0.7 91.0+ 7.3 5.6%£2.5 26.7%9.6 0 1.7+40.4 1.7%0.4 1.5+0.4 4
1.0 72,0+ 7.1 7.1£3.1 0 - - — — —
3.4 5.0 5.0 6.0x0.0 0 — - - — -

V. Symptom of individual plant ranged from 0—~4, being the most severe.

plot.
? > Data expressed as mean=*SD.

HEFEFIZ0.3kGy X T TIX100% T dh » 7275,
0.4kGy L EDOX Tz L <A L, 1.0kGy Ll E
DERTIE0%, TabbTXTHELEZ. O
E1.0kGy HILY 4 X D3.0kGy ¥ £V KA
7.

Bz 0 ~0.2kGy DHMEIX TI36.3~6.6Hi & 13
IFELTHho7. LAL, 0.3kGy X Tid5.3Hi &
RRWA L, 0.4kGy XK Tid2.3fis ko7, &5
120.58 L UM0.7kGy KT AEDORREANE - 721
B oY, mEEEEILr o 2E D, YK
i3, THEEY EICFELBER L2200 CTHES Lkt 7.
COEIIIAENFEELLVRERE ALY A
Z'D1.0kGy ® 12D &2k DKh o 7.

EEIIMBX L0.1kGy KTEIZIZF L TH - 72
75, 0.2kGy X Ti329.6cm, 0.3kGy X Tix17.3cm,
0.4kGy X Ti34.8cm L EAHEMT HIZo0NTH
LS8 at. LAd, 0.58X00.7kGy X
Tid, AEIFERET, BERN R 727201,
THE#@ESFZF0T TERL LRSI

HEAREICOWTAHASLE, B E0.1kGy XD £
NiEBIEFELTH Y, 0.2kGy LEOBEX T,
WEOMME L ICAKERIELIAS (o7
B, 0.58XU0.7kCy KOERETVTHL LS
L THREZTOLDTH - 7.

B X AEEITIEY, EOBEL O FIZHA
NEVIFTHALE ThEaRTEERKII0.4
kGy K 3 TIRBEREIMIMT 122 TKRE L
ot LoL, #FRUEOHERX TIEKEZHE
EHHLVEERENIEELTLELVWERELHEA

The average was calculated for each

DRI, ZFROBEEREERLL.

4, v5< X ‘AT Y =2 (Vicia faba L.,

Broad bean, ‘Ron Green')

A, 0.2kGy LLEOBEBR TIdE - 72 HH3F
¥, HEL B X OHILS 2 L ok & F
LS E% 5Tw7(Table8). 7272, V7<% AT
3, BT AKEVLOT, RRFEML(1.5~2.0cm)
EL727m®H120.2~0.4kGy X TARMF & % » 727]
Betkb d B, b, 0.58XV0.7kGy X T,
HWHE LT LOORBEMICEHFICES VT
MAEL7-b 075, #hFh 1 EERTBEInzp
5THhAH. F12, HFTIFRHLALS  OftEHEY
Tid, —HxE IS SRR AR ISR E ORI
ORTETF LS, VI<ATIE, 0.1kGy KTl
100%Tdh 7. iz, VI<TADER, HHED
HiEIL X » Ti20.2~0.5kGy X T HFFRIINE
ENDLIREMNHHZ L ERBEL TS, Loz
LAEEELEI AT, UToa 1757,

IR L AFEREMIEX, 0.1kGy X & $100%
Thot. L LEAS0.1kGy X TIIHBXIZI
NTHFHEPEL, BREERL D Zr 720 1
0.1kGy RTRFEHOER E ZOEFEIAMEX X
nhktrotz, L L, HEFEUIHERID %<
72')7:.

NI L BEEINIED, EOERRX KRS SDE
W(Fig.2), BEAND EWIHIETHNZ, TOHRTHE
WCHI o 228, BIEDICHED EROMERR &
HOREETHY, $LRBELZMBOSE CEERL
DLE,-72ETHA ThixBEMITIRLE
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Table 8. Experimental data of irradiated Vicia faba ‘Ron Green'.
Number of Main shoot Fresh Height of  Height ratio
Dose Emergence Daysto  Survival expanded height weight Injury Number of lateral shoot lateral vs
(kGy) (%) emergence (%) leaves {cm) (g/plant) index " lateral shoot  (cm) main shoot
per plant
0 100 8.810.8% 100 6.91£0.4 42.444.8 36.9+5.1 0 1.4£0.6 13.3£9.3 0.32+0.22
0.1 100 13.0+4.3 100 4.5%1.2 7.0+4.4  9.2+4.6 3.1+0.6 2.5+0.8 9.7+3.5 2.03%+1.29

N. B. { Plant seeds did not emerge when they were ¥ -irradiated with 0.2~15.0 kGy.
U : Symptom of individual plant ranged from 0~4, being the most sereve. The average was calculated for each plot.

*" ! Data expressed as mean +SD.
(0
- 4

Y |

cm

0.1 kGy

Leaves of broad-bean ‘Ron Green' whose seeds
were irradiated with "Co, 7-ray of 0.32
kGy/h.

Control

Fig. 2.
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BRIET- % “Co, ¥ BTG L 77, WPH5 % 713 R
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Summary

This study was carried out to investigate the effects of ¥ -irradiation of seeds of malabar night-
shade (Basella rubra ‘Green strain’ and ‘Red strain’), castor-bean (Ricinus communis ‘Mizuma’), soybean (Glycine
max ‘Hitashimame'), broad bean (Vicia faba ‘Ron Green’) on their emergence and growth.

Dry seeds were irradiated by ¥ -ray from a 14 kCi or 5.9 kCi ®Co source at Japan Atomic Energy
Research Institute, Ibaraki Pref., Japan.  After irradiation, seeds were sown in plastic boxes (45X 10
X 35cm) filled with sand or field beds and grown 30~40 days under vinyl cover or outdoors.

No emergence was observed in seeds subjected to more than 7.4 kGy in malabar nightshade ‘Green
strain’, 9.2 kGy in malabar nightshade ‘Red strain’, 3.4 kGy in castor-bean, or 0.2 kGy in broad bean.

Emerging seedlings did not survive when seeds had been treated with more than 0.5 kGy in mala-
bar nightshade ‘Green strain’, 0.4 kGy in malabar nightshade ‘Red strain’, or 1.0 kGy soybean.

No true leaf developed in soybean ‘Hitashimame’ seeds treated with 0.5 or 0.7 kGy, although seed-
lings with cotyledons were alive.  As the irradiation dose increased, both plant height and fresh
weight decreased with all plant materials tested.

Mosaic symptoms on leaves increased as the irradiation dose increased with castor-bean, soybean,
or broad bean, whereas there were no mosaic symptoms observed with malabar nightshade.



