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Table 1. Dose rate distribution of the Co-60, 15
kCi source
(Measured on Aprile 15, 1977)

Irradiation distance Dose rate
(cm) (rad /hr)
10.0 3.6x10°
15.0 1.8 »
20.0 1.0 »
25.0 6.7x10*
30.0 4.7 n
35.0 3.5 »
40.0 2.6 n
50.0 1.7 »
60.0 1.1 »
65.0 1.0 »
70.0 8.5x10°%
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Table 2. Irradiation data of rice seeds-I

Irradiated on March 8, 1976,
Seeding on May 21, 1976.

Irradiation Irradiation Dose rate  Dose

Section time distance
(min) (cm) (krad/hr)  (krad)
1 30 70 10.5 53
2 18 50 21.0 6.3
3 42 70 10.5 7.4
4 60 70 10.5 10.5
5 120 70 10.5 21.0
6 180 70 10.5 31.5
7 240 70 10.5 42.0
8 300 70 10.5 52.5

Table 3. Irradiation data of rice seeds-II

Irradiated on February 24, 1977
Seeding on May 23, 1977.

H24H, Table 431977%E 6 AT~8AD B HE% R
+.

Table 4. Irradiation data of rice seeds-III
Irradiated on June 7-8, 1977
Seeding on June 9, 1977 ]

Irradiation Irradiation Dose rate Dose

Section time distance
(min) (cm) (krad/hr)  (krad)
1 6 30 50.0 5.0
2 12 4 ” 10.0
3 18 ” ” 15.0
4 24 ” ” 20.0
5 30 4 4 25.0
6 36 4 ” 30.0
7 42 4 ” 35.0
8 48 ” " 40.0
9 54 ” 7 45.0
10 60 " ” 50.0
11 90 ” ” 75.0

Irradiation distance

(cm) 65 30 20
gﬁfd/rﬁﬁ‘; 10.0 47.0 100
Section grrsjlatxon Dose Dose Dose
(min) (krad) (krad) (krad)
1 6 — 4.7 10.0
2 12 2.0 9.4 20.0
3 18 - 14.1 30.0
4 24 — 18.8 40.0
5 30 5.0 23.5 50.0
6 36 — 28.2 -
7 42 —_ 32.9 —_
8 48 — 37.6 —
9 60 10.0 47.0 —
10 120 20.0 - —
11 180 30.0 — -
12 240 40.0 — -
13 300 50.0 - -
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Table 5. Germination percentage of irradiated rice
seeds in dry state

[Irradiated on February 24, 1977
Seeding on May 23, 1977

Variety

Koshi- Nohrin- Reihoh Hama- Zuihoh
hikari 18 kaze

Dose \ (%) (%) (%) (%) (%)

(krad)

Control 100 100 100 100 100
5 97 100 100 100 100
10 100 100 97 97 100
15 97 97 100 100 97
20 100 100 97 100 97
25 100 100 97 97 100
30 100 100 100 100 100
35 100 100 100 100 100
40 97 97 100 100 97
45 97 93 100 100 100
50 97 100 100 100 97
75 100 97 100 100 93

Table 6. Germination percentage of irradiated rice seeds immersed in water for 6 hr

[Irradiated on June 7-8, 197
Seeding on June 9, 1977

Variety
D . D Koshgxikari Noh;in—lS Re;hoh Harr;zjkaze Zuihoh
ose rate ose
(oead ey (ki) (%) (%) (%) (%) (%)
Control 100 97 100 97 100
10.0 2 100 100 100 93 100
5 100 100 100 100 100
10 100 100 100 100 100
20 100 - 100 100 100 100
30 97 100 100 100 97
40 100 100 100 100 100
50 100 100 100 100 100
47.0 4.7 100 100 100 100 100
9.4 100 100 100 97 100
14.1 100 100 100 100 97
18.8 100 100 100 100 97
23.5 100 100 100 100 100
28.2 100 97 100 100 100
32.9 100 100 100 97 100
37.6 100 100 100 100 100
47.0 100 100 100 100 100
100.0 10.0 100 100 100 100 100
20.0 93 100 100 100 100
30.0 100 100 100 97 100
40.0 100 100 100 100 100
50.0 100 100 100 100 100
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BOEND, KFGET% 50 krad BE ¥ THRHT
B YT, BFLFAIHGHROPELIZEALRT
Hous S EASB SN TE o T

2. HFHE

Table 7 1319764F 3 BIC/KFH S MmO HEEF R
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Table 7. Emergence percentage of irradiated rice
seeds in dry state
Irradiated on March 8, 1976
[Seeding on May 21, 1976, J
Measured on June 23, 1976

Va-
tiety Koshihi- Nohrin- Reihoh  Hama- Zuihoh

Table 8. Emergence percentage of irradiated rice
seeds in dry state
Irradiated on February 24, 1977
{Seeding on May 23, 1977, J
Measured on June 11, 1977

Va-
riety Koshihi- Nohrin- Reihoh Hama- Zuihoh

kari 18 kaze
Dose \ (%) (%) @) (B (%)
(krad)
Control 95 100 100 100 100
5 90 100 100 100 90
10 100 100 100 95 100
15 95 0 80 80 75
20 90 0 0 90 25
25 90 0 0 0 0
30 0 0 0 0 0
35 0 0 0 0 0
40 0 0 0 0 0
45 0 0 0 0 0
50 0 0 0 0 0
75 0 0 0 0 0

Table 8 319774 2 Bic/KFf 5 mEDOKRE TR
5L, 5HClELETA06SOYEHBCER
L1-d DD SHE% T, Table8 DRI, Table

kari 18 kaze 7T CHANDE, EL EWRBEOREXH D BERED
2 9 9
Dee\. (0 #) )0) D) pemusdRbh, #HI85TE 15 kedLLE, LA
Control 100 100 95 100 100 Ay Tk 20 krad BLE, Ao, KAATTE 25
krad Ll EORBHXT, HELHFSTBHWML TD. F
5.0 95 100 100 100 100 . . X - N
6.0 95 95 100 95 100 fe=v e ) Th 30 kad DLEQRMK TR LA
7.0 95 100 100 95 100 O/ TWA. Lo, — Byt E LT
10.0 95 95 100 100 100 Lo % Tabl & L EEE
20.0 95 100 100 100 100 A #@-Zﬂﬁﬁﬁbi, able 7 D%m&mﬁj{ B
30.0 95 65 100 60 95 HISEA R LHF<, CHICRLTave A YVHRLHE
40.0 85 10 60 10 30 WWE B ERIEFI L TH - T
50.0 15 10 10 10 0 5 e
2 OB D B 1D, BICEBREITRV, LD
Table 9. Emergence percentage of irradiated rice seeds in dry state
Irradiated on June 7-8, 1977
Seeding on September 9, 1977
Measured on September 26, 1977
Variety
Koshihikari Nohrin-18 Reihoh Hamakaze Zuihoh
Dose rate Dose (%) (%) (%) (%) (%)
(krad/hr) (krad)
Control 100 100 100 90 100
10.0 2 95 95 75 100 85
5 95 95 85 100 100
10 100 85 80 100 80
20 90 95 95 90 95
30 90 80 85 100 80
40 85 10 35 0 0
50 40 0 0 0 0
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T ————__ Variety

o I\ Kos?ihi)kari Noh(rin)~18 Reihoh Hamakaze Zuihoh
ose rate ose % % (% 9, g
(krad/br) (krad) i & ) %
47.0 4.7 100 90 90 95 80
9.4 95 90 90 100 90
14.1 100 95 95 95 95
18.8 50 95 85 100 100
23.5 90 75 85 100 100
28.2 95 60 80 100 80
32.9 85 70 75 80 65
37.6 65 30 70 30 15
47.0 10 0 0 0 0
100.9 10.0 80 90 85 100 90
20.0 85 90 95 100 75
30.0 85 75 80 75 65
40.0 80 0 20 0 0
50.0 25 0 0 0 0
it % Table 9 1IR3 ZHUIKFES DG RET (1) EXx
#19774F 6 HICHREE, 10, 47, 100 krad/ hr> 3 Bif# RN, K5 L b BHEKOELITRBEOH
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Fig. 1. Relationship between plant height and days
after transplanting.
(Var.: Koshihikari)
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Fig. 2. Relationship between number of leaves and

days after transplanting.
(Var.: Koshihikari)
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Fig. 3. Relationship between number of tillers and
days after transplanting.
(Var.: Koshihikari)
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Fig. 4. Relationship between number of panicles and
heading time.
(Var.: Hamakaze)
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Table 10. Number of panicles per hill of irradiated
rice
Irradiated on March 8, 1976]
[Seedmg on May 21, 1976

Koshihi- Nohrin- Reihoh Hama- Zuihoh
kari 18 kaze

Control 16.75 21.75 18.75 17.25 11.00

5 14.00 15.00 13.50 20.25 11.75

6 11.75 14.50 13.25 19.75 8.75

7 12.25 15.75 15.25 21.00 8.00
10 11.25 20.50 15.25 17.50 9.50
20 11.50 16.50 18.25 19.25 11.75
30 16.75 15.50 20.75 23.25 11.25
40 29.75 — — — -
50 — — — — —

Table 11. Number of spikelets per panicle of
irradiated rice

[Irradxated on March 8, 1976]
Seeding on May 21, 1976

Koshihi Nohrin- Reihoh Hama- Zuihoh
kari 18 kaze

Control 119 159 124 110 141

5 116 167 107 124 134
6 121 157 107 108 139
7 100 164 118 114 129
10 113 195 114 120 141
20 118 163 126 120 134
30 107 153 113 124 179
40 112 - - — —
50 — - — — -

Table 12. Weight of panicles per hill of irradiated
rice
[Irradlated on March 8, 1976]
Seeding on May 21. 1976

() 1%mE

Table 12 /2R3 X 51z, K5 RETIL, &56E-
LEBXD I HRESRLELS, REOHEME LI
BWATHEAN RO Kz 30 kead [ OB
D1 HRBEIRDEVCELRL, BSOS %
BTt
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Table 13 \RT X 5ic, BT, BFEEE LE
BEOIHRMESRIEL, BEOMME & LI
THERS RS i 30 krad Ll EOBHKE D 1
AR EIZRGECERRL, 15ME AR, ke
BOLE L Bbh T .

Table 13. Weight of grains per hill of irradiated rice

[Irradlated on March 8, 1976]
Seeding on May 21, 1976

Yariety Koshihi- Nohrin Reihoh Hama- Zujhoh
Dose kari -18 kaze

(krad) (8) (8) (g) () (g)
Control ~ 28.35 51.14 33.76 33.41 31.45

5 24.05 35.00 21.74 35.30 32.79

6 18.34 86.79 22.26 30.66 22.79

7 24.32 37.74 27.24 32.38 17.59
10 18. 41 57.23 24. 38 28.79 21.20
20 15.04 28.28 26. 30 18. 64 18. 06
30 12.85 14.23 14. 64 15.78 10. 89
40 10.79 —_— — —_ —
50 — —_ — —_— _
(5) YW THI=E

kaum%?lﬁm.é&%m,ﬁﬁﬁéﬁﬁﬁ
X &BHX L OBMTREDEIIZNRELAT,
SROMBMI LA LD R o1

Table 14. Weight of 1,000 winnowed grains of irra-
diated rice

Irradiated on March 8, 1976
Seeding on May 21, 1976

Variety Koshihi- Nohrin Reihoh Hama- Zuihoh

kari -18 k
Dose ar(g) ® (2 ?zge) (8)

M€Y Koshihi- Nohrin Reihoh Hama. Zuihoh

kari -18 kaze

Control 29.64 53.03 37.98 34.63 32.73

5 25.15 36.91 22.74 36.93 34.15
6 19.09 38.99 23.30 32.19 23.95
7 25.16 33.94 28.61 34.25 18.43
10 19.39  60.60 25.61 30.29 22.33
20 16.31 30.40 27.85 20.33 19.34
30 14.46 15.96 16.35 18.13 12.34
40 12.81 - — — -—
50 — — — — —

(krad) (& (® (8 (8 ()
Control  25.90 26.66 26.11 24.91 27.55
5 25.52  27.13 25.32 24.71 27.76
6 25.52 27:22 25.67 24.89 27.48
7 26.00 27.03 25.36 24.71 26.05
10 25.55 28.52 25.55 24.53 27.92
20 25.96 26.29 25.65 24.49 27.26
30 25.42  26.13 25.62 23.32 26.06
40 25.51 — — - -

50 - — — — —
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6) BEREBE

Table 15 1R T X 51, M0, FmEs LEFELE
KOBHHEEIR A RBEOMME & ST
HEAMNELRI. LL, 2 e VBT S
~10 krad ORBEXDOBHBEEHS, EERICHENTE
BNEDE I e E iz 30 krad DL EDRESX D
BHENY, AREELELLBAL, BHROVE
il Bbhv T .

Table 15. Percentage of ripened grains of irradiated
rice
[Irradiated on March 8, 1976]
Seeding on May 21, 1976

Yariety Koshihi- Nohrin Reihoch Hama- Zuihoh
Dose kari -18 kaze
DN ) @ ) %) %)
Control 69. 4 57.7 76.1 85.7 84.2
5 70.8 49.9 75.4 76.6 75.8
& 67.9 62.1 77.7 66.5 76. 4
7 77.9 60.1 68.3 58.1 61.4
10 70.0 53.6 68.5 59.9 78.5
20 44.4 52.7 63.0 30.2 55.9
30 14.3 17.6 20.0 16.9 18.6
40 6.2 — —_ —_ -
50 — — — — —
3 ®

EFDOREHERENC Y » TR D 2 0D &K E R
Licdugict i 8 VBB SN D RICRH
ThD. TihbbBEOETHNMINCIFTL 5%
BRI B DMLY 5Ty TOHRENBILDEDOTH
5. BETHE, BTORETEBECHEL R
DEEIEDTEERI L EELDNS.

2 IWBEBREEDD R RHETHB. TiebbiK
BHEOmMX (BEXR), RBRHEHRESZ BHERERED
BEEC Y »T) TOHENBRIEDIDTHS.
I A E R TWBHRETIL, BSHGOESE
YE R DT K DB T & » THEUEERC X
BEEER L ADT, BEHEHRIHEREIN TR
bhbLDTHS.

AEBIIFOE1HL LT, BRET R L6 R
BAETFCEE LT BEHRHEELHAELI. Bbh
P EEBASHTL, FORhLENRLEZ LR bibmY
FLHHEROBYTHS.

(1) FEFEHE

SzEer (361 727K 5 FhAEIT, 100 krad ¥ TORSHT
BT, FEHEILITEA L 100% T BEHHBROE

%ﬁkii’gb’bbh&ﬁot-

(2) HWIFEHE
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Radiation Effects on Rice Seeds
Summary

As a part of studies on radiation effects on field crops, radiation effects on paddy rice (Oryza sativa L.) have
been investigated. As the typical paddy rice cultivated in southern part of Kyushu, Koshihikari, Norhin-18,
Reihoh, Hamakaze and Zuihoh were selected in the present experiment.

Seeds of these rices were irradiated by gamma radiation from Cobalt-60 source with doses rising up to 100
krad. Irradiated rice seeds of 30 grains for the respective dose-section were sowed in a sowing bed, and the ger-
mination percentages of them were measured. The germination seeds of 20 grains for the respective dose-section
were planted on a nursery bed, and the emergence percentages of them were measured.

After the rice transplanting, plant height, the number of leaves, the number of tillers, and the number of
panicles were measured, respectively. At the harvesting time, yield and yield components; the number of panicles
per hill, the number of spikelets per panicle, the weight of panicles per hill, the weight of grains per hill, the
weight of 1,000 winnowed grains, and the percentage of ripened grains were measured, respectively.

From these results, radiation effects on the paddy rice seeds were observed as follows:

1) Within the irradiation range of 50 krad, the germination percentage of the irradiated seeds is inde--
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pendent of the radiation.

2) While, the emergence percentage of the irradiated rice seeds is strongly dependent on the radiation.
Differences in their percentages among the varieties of rice are observed.

3) The percentage of ripened grains is affected by radiation. The yield of the irradiated rice decreased in
accordance with the dose.

4) Within the dose rate ranges from 10 krad/hr to 100 krad/hr, the dose rate effect on the emergence
percentage of the irradiated seeds is observed.



