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Table 2. Irradiation Data
No. Irradiation time and its dose
Irradiated date: Oct. 16, 1978 Irradiation distance: 45 (cm) Dose rate: 18 (krad/hr)
1 Irrad. time (min) 60, 120, 180, 210, 240, 300, 360
Dose (krad) 18, 36, 54, 63, 72, 90, 108
Irradiated date: Oct. 16, 1978 Irradiation distance: 60 (cm) Dose rate: 10 (krad/hr)
2 Irrad. time (min) 12, 18, 24, 30, 36, 42, 48, 54, 60
Dose (krad) 2, 3, 4, 5, 6, 7, 8 9, 10
Irradiated date: Jan. 19-20, 1978 Irradiation distance: 35 (cm) Dose rate: 33 (krad/hr)
3 Irrad. time (min) 12, 24, 30, 60, 120, 180, 240, 300
Dose (krad) 6.6, 13.2, 23.1, 33.0, 66.0, 99.0, 132.0, 165.0
Irradiated date: Jan. 19-20, 1978 Irradiation distance: 60 (cm) Dose rate: 10.5 (krad/hr)
4 Irrad. time (min) 6, 12, 18, 24, 30, 42, 60, 120, 180
Dose (krad) 1.05, 2.10, 3.15, 4.20, 5.25, 7.35, 10.5, 20.1, 31.5
Irradiated date: Feb. 24-25, 1977 Irradiation distance: 65 (cm) Dose rate: 11 (krad/hr)
5 Irrad. time (min) 6, 12, 18, 24, 30, 36, 42, 54
Dose (krad) 1.1, 2.2, 3.3, 4.4, 55, 66, 7.7, 9.9
Irradiated date: June 14-15, 1976 Irrad. time: 240 (min) Irrad. time: 60 (min)
6 Irrad. distance (cm) 70, 55, 45, 35, 30 45
Dose rate (krad/hr) 10, 16, 24, 40, 55 24
Dose (krad) 40, 64, 96, 160, 220 24
Irradiated date: June 14-15, 1976 Irradiation distance: 70 (cm) Dose rate: 10 (krad/hr)
7 Irrad. time (min) 6, 12, 18, 24, 30, 42, 60, 90, 120
Dcse (krad) 1, 2, 3 4, 5, 7, 10, 15, 20
Irradiated date: June 6, 1975 Irradiation distance: 70 (cm) Dose rate: 11 (krad/hr)
8 Irrad. time (min) 6, 12, 18, 24, 30, 60, 90
Dose (krad) 1.1, 2.2, 3.3, 44, 55, 11.0, 16.5
Irradiated date: Feb. 17-18, 1975 Irrad. time: 6 (min) Irrad. time: 60 (min)
9 Irrad. distance (cm) 70, 50, 35 70, 50, 35
Dose rate (krad/hr) 11.5, 23, 47 11.5, 23, 47
Dose (krad) 1.15, 2.3, 4.7 11.5, 23, 47
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Fig. 1. Effect of radiation on germination of dry
seeds of cucumber (cv. Fy Chéjitsu-ochiai
No. 2).
O———0O: Exposed on Oct. 16, 1978 and
measured on Qct. 1978
A——A: Exposed on Jan. 19-20, 1978
and measured on Apr. 1978
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Fig. 2. Effect of radiation on germination of dry
seeds of cucumber (cv. F; Kurume-ochiai
H type).
O———0: Exposed on Oct. 16, 1978 and
measured on Oct. 1978
A——A: Exposed on Jan. 19-20, 1978
and measured on Apr. 1978
X—--X 1 Exposed on June 14, 1976 and
measured on June 1976
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Fig. 3. Effect of radiation on emergence of dry seeds

of cucumber (cv. Fy Chédjitsu-ochiai No. 2).
O——-0: Exposed on Oct. 16, 1978 and

measured on Oct. 1978

Exposed on Jan. 19-20, 1978

and measured on Apr. 1978
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Fig. 4. Effect of radiation on emergence of dry seeds

of cucumber (cv. F; Kurume-ochiai H type).

O——0: Exposed on Oct. 16, 1978 and
measured on Oct. 1978

A——A: Exposed on Jan. 19-20, 1978 and
measured on Apr. 1978

X ——X : Exposed on June 16, 1976 and

measured on June 1976
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Fig. 5. Effect of radiation on emergence of wet seeds

of cucumber (cv. F; Chégjitsu-ochiai No. 2).
O——0: Exposed on Oct. 16, 1978 and
measured on Oct. 1978

A——A: Exposed on Jan. 19-20, 1978
and measured on Jan. 1978
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Fig. 6. Effect of radiation on emergence of wet seeds
of cucumber (cv. F; Kurume-ochiai H type).

O——0: Exposed on Oct. 16, 1978 and
measured on Oct. 1978

A——A: Exposed on Jan. 19-20, 1978 and
measured on Jan. 1978
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Fig. 7. Effect of radiation on germination and emer-
gence of dry seeds of Cucurbita ficifolia B.
Exposed on June 14, 1976 and measured on
June 1976

O——0: Germination percentage
A——A: Emergence percentage
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Fig. 8. Effect of radiation on stem length of cucumber (cv. Fy Chéjitsu-ochiai No. 2).

(a): Dry seeds exposed on Oct. 16, 1978 and measured on Dec. 1978
(b): Wet seeds exposed on Oct. 16, 1978 and measured on Nov. 28, 1978
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Fig. 9. Effect of radiation on leaf area of cucumber (cv. F; Chojitsu-ochiai No. 2).

(a): Dry seeds exposed on Oct. 16, 1978 and measured on Dec. 1, 1978
(b):  Wet seeds exposed on Oct. 16, 1978 and measured on Nov. 28, 1978
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Fig. 10. Effect of radiation on stem length of cucumber (cv. F; Chgjitsu-ochiai No. 2). seedlings.
Exposed on Feb. 24, 1975 and measured on Apr. 10, 1975
(a): Cotyledon seedling (b): Foliage leaf seedling
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Fig. 11. Effect of radiation on leaf area of cucumber (cv. Fy Chogjitsu-ochiai No. 2). seedlings.

Exposed on Feb. 24, 1975 and measured on Apr. 10, 1975
(a): Cotyledon seedling (b): Foliage leaf seedling
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Fig. 12. Effect of radiation on feamale flower setting
of wet seeds of cucumber (cv. F; Kurume-
ochiai H type).
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Fig. 13. Effect of radiation on molformed leat oc-
curence of dry seeds of cucumber (cv. ¥,

Kurume-ochiai H type).
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Table 3. Effect of radiation on yield of fruits on wet seeds of cucumber {cv. F; Kurume-ochiai H type)
Exposed on Feb. 24-25, 1977 and measured on June 1977

Number Total Mean number Total Mean weight Total
Dose of number of of fruits weight of of fruits leaf
(krad) plant fruits* per plant fruits* per plant area**
(No.) (No.) (No./plant) (kg) (kg/plant) (cm?)
Control 11 71 6.5 12.6 1.15 766
1.1 9 73 8.1 11.5 1.28 729
2.2 9 48 5.3 7.7 0.85 609
3.3 7 23 3.3 4.7 0.68 414
4.4 8 19 2.4 2.6 0.33 260

% . Fruits setting was measured up to 26 nodes

#%. Leaf setting was measured up to 9 nodes
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Summary

As a part of studies on radiation effects on field crops, radiation effects on some vegetables belonging
to cucurbitaceae were investigated. As a typical cucumber growing in plastic greenhouse, Cucumis sativus L. cv.
F; Chojitsu-ochiai No. 2 and F; Kurume-ochiai H type, and as a grafting nursery stock, Cucurbita ficifolia B. cv.
Kurodane, were selected, respectively, in the present experiment.

Seeds of these cucumber and ficifolia were irradiated by gamma radiation from Cobalt-60 source with doses
rising up to 220 krad. At the irradiation, dry and wet seeds specified by the amount of water content, and coty-
ledon and foliage leaf developed seedling classified by the growth of seedling, were prepared. Irradiation of dry
seeds was made up to 220 krad, while, that of wet seeds and seedlings was made up to about 30 krad, respectively.

Radiation eftects on seeds and seedlings of cucumber and ficifolia were observed as follows:

1) In the irradiation of dry seeds, germination percentage of the irradiated cucumber seeds was not influ-
enced by radiation within the doses of 100 krad, and then was affected by radiation, and decreased to 80%, at the
dose of 220 krad.

2) In the irradiation of dry seeds, emergence percentage of the irradiated cucumber seeds was not influenced
by radiation within the doses of 60 krad, and then was affected by radiation and decreased to 809, at 100 krad,
and finally reached zero at 220 krad.

3) In the irradiation of wet seeds, emergence percentage of the irradiated cucumber seeds was influenced
by radiation with one tenth of the dosages in case of the dry seeds irradiation, i.e. emergence percentage of the
wet seeds was not influenced by radiation within the doses of 6 krad, and then came to be affected by radiation
and decreased to 20-309%, at the dose of 10 krad.

4) Ficifolia showed more resistance to radiation than cucumber. Germination and emergence percentages
of dry and wet ficifolia seeds were higher than those of the corresponding cucumber seeds.

5) Differences in radiation effects among the varieties of cucumber were not observed.

6) Based on the growth of seedling reared from the irradiated seeds, the lethal dose inhibiting the growth of
plants was ascertained. From the measurements of stem length and leaf area, the lethal dose for cucumber was
fixed to be 80 krad in the dry seeds, and 8 krad in the wet seeds, respectively.



