Osaka University Knowledg

Phleum pratense L. DEFIIW T BHEHERO/ER
Title EFAEVHEICLY RABEREDER S £EWENM
REDEEMICOWT

Author(s) |1EBk, E

Citation | HAREZRIIRFESHSS. 1965, 25(4), p. 251-256

Version Type|VoR

URL https://hdl. handle.net/11094/14923

rights

Note

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




EA40427 A25H 251

Phleum pratense L. OFEF 253 5 Hedd o0 /& A
—RTACYHBIZ LY B ONE &
AR R & O BIE PRI Dy T—

LIRER A RHREZHE (€ 2 EESED)
= T E=

(BF040% 2 A24H24)

Effects of Radiation on Seeds of Phleum pratense L.
—Relation between electron spin resonance concentration
and radiobiological effects—

By

Tadashi Sato
Department of Radiology, Sapporo Medical College
(Chief: Prof. Nobuyoshi Muta)

Dormant seeds of Phleum pratense L. were exposed to X-ray and ¢-ray irradiation.
Germination tests were conducted immediately after and at irregular specified intervals
following storage in the room temperature.

The radiation damage in terms of germinating rate and seedling height on the 15th
day was measured and studied.

The X-rays applied were 200 kVp, 25mA, with 2mm Al filtration, h.v.l. 0.56 mm Cu;
the focus-seed-distance was 17 cm, and the dose rate was 770 r/min. The ¢-rays were
generated by ¢Cp, and the dose rate was 900 r/main,

The germinating percentage showed no change up to 50,000 r.

The seeds germinated immediately after irradiation showed reduction in seedling height
from 5,000 r and the maximal effect was reached at about 20,000r (Fig. 4). The damage
increased with the time of storage following irradiation for a period up to 1 month (Figs.
4, 5).

The water content of the seeds showed a definite influence on the radiosensitivity. The
seedling height was least affected around a 179 of water content while an increase in
damage was seen at lesser or larger water contents (Fig. 6).

Free radicals were revealed by E.S.R. even in seeds irradiated with 5,000 r, but the
resonance spectra showed almost no change up to 100,000 r, and/or in the seeds examined
soon after irradiation or stored for periods up to1month in room temperature or in dry-ice
ether (Figs. 7, 8, 9).

Any relation was not able to see between the E.S.R. concentration and the radiopiologi-
cal effects.
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Fig. 1 Growth of seedlings.
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stored for | month,

Table 1 Dose-effect relationship for stored and immediately planted seeds (%).

(April 21, 1961)

_irradiation with X-ray

0 | 2,500 5,000 | 7,500 | 10,000 | 12,500 | 15,000 ‘: 20,000 ‘30,00&!
“Planted immediately after | v P | i P R
irradiation with X-ray | 10 | 96.4 5 | 768 | 834 | 3.8 kel ‘_ 189 __]?f_‘
e 100 | 8.0 | 8.8 | 504 | 3.1 | 81 | 2.7 188 | 17.4 |
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Fig. 3 The photograph shows rifteen-day-old seeclings of Phleum pratense L. '

The seeds were germinated immediately
A, control (no treatment); B, irradiated
20, 000 r.
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after irradiation with X-ray.

with 5,000r; C, 10, 000r; D
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Fig. 4 Dose-effect relationship for stored and ) . . .
immediately planted seeds. O—0O planted Fig. 6 Relation between seedling height and
immediately after irradiation, A—/\ stored water content of seeds planted imme.
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Fig. 5 Influence of storage up to 1 month on P_Z 0 Baﬂ;_'
the growth of irradiated seeds. (April
21, 1961) Fig. 7 E.S.R. spectrum of seeds at one hour
after irradiation. A: 5,000r, B: 10,000r,
»BEERCREEOR LN D AR O 10, 000 C: 20,000r, D: 100,000r. The arrows

indicate where resonance of DPPH
gccur.
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Fig. 8 The E.S.R. spectrum of seeds after
100, 000r irradiation. A.: stored at room
temperature for one hour after irradi-
ation. B: stored in dry-ice ether for
one hour after irradiation, C: stored
in dry-ice ether for six hours after

irradiation.
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Fig. 9 Comparison of the E.S.R. of seeds irra-

diated with 10,000r and stored for one
hour or one month. A: one hour, B:
one month,
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