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Tab 1. Physical parameters of various radiations

Radiation typc Energy ' LET (keV/u) t Dose (Gy) ‘ Dose rate(Gy/min)
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Fig 1. Growth curves of dried
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for two varieties, “bian pi zhan”
and “yin dan hong” irradiated with
80Co y-ray and 56Fe, 40Ar heavy
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Tab 2., RBE for relative growth percentage, micronuclear cell rate and chromosome aberration
rate or rice irradiated with various types of radiation at the first generation

. - . . Micronuclear Chromosome

Radiation type § LET (keV/u) Rice variety ) Relative growth cell rate aberration rate

Bian pi zhan 1 l 1 1
“Co y ray 0.27

Yin dan hong [ 1 f 1 ’ 1
Bian pi zhan 2.0 , 4.3 3.3

WAr heavy ions 90 R
Yin dan hong 1.8 e 2.9
Bian pl zhan 6.5 I 11.3 4.2

$6Fe heavy ions 190
Yin dan hong 6,1 10,8 4.0

RBE for relative growth was determined at the Dy, level
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Tab 3. Analysis of regression and correlation of various n‘tadxation
on micronucleated cell rate in root tip of rice seeds

Radiation

Rice | Regression i Regre§sion equation Correlation
type variety coefficient : ~ :al:::lc}r(o:l]l)cclyesg cell ! coefficient P value
Yin dan h°ﬂ8| 0.0163 Y = ~0.0641 + 0.0163x l 0. 9865 l <20,01
8Co y rays R e A
Bian pi zhan] 0.0171 Y =0,0216 +0,0171 X l 0.9842 I <0,01
4Ar heavy (Yin dan hong, 0,0617 Y=-0,0728+0,0617x I 0. 9836 l <0.05
ions Bian pi zhen| 0,0617 } Y=o.1147+o.oe17x | 0.9836 ! <0,05
*Fe heavy Yin dan hongf 0.1456 Y =0.1123 +0,1456 X [ 0.9998 [ <0.05
ions Bian pi zhan| 0.1485 ‘ Y =0.1763 +0.1585 X l 0.9999 I <0.05
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Fig 5. Dose response curves for ®Co p
ray and 3°Fe, “Ar heavy lons in
inducing chromosomal aberration in
root tips of rice seeds of two vari-
eties “bian pi zhan” and “yin dan
hong”

e bian pi zhan x yin dan hong

Fig 4. Effect of chromosome aberration;
(5)Chromosomal fragmeat (6)Back-
ward chromosome (7)Single bridge
(8)Twin bridge
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STUDY OF BIOLOGICAL EFFECTS OF ACCELERATED
HEAVY IONS IRRADIATION ON RICES
[ . BIOLOGICAL EFFECTS OF HEAVY IONS
IRRADIATION ON RICE SEEDS AT THE
FIRST GENERATION

Liu Zhensheng, Qiu Quanfa, Huang Wenzhong
(Zhongshan University, Guangzhou)
Mei Mantong
(South China Agricultural University, Guangzhou)
. T. C. H, Yang
(Lawrence Berkeley Laboratory, University of California, Berkeley, USA)

ABSTRACT The dried rice seeds were irradiated with accelerated ®®Fe, ‘°Ar ions

beams, or *°Co p-rays at various doses and the effects on seeding grewth, as well as
micronuclei and chromosome aberration induction were oberved. The results indicated
that the seeding height reduction, frequency of micronucleated cells and frequency of
- chromosome aberrations all appeared to dose dependent for these three types of re-
diation. The RBE value for seeding height reduction, determined at fifty percent of
hight inhibition level, was found to be about 6.3, 1.9 and 1 for *°Fe, ‘°Ar and *Co
y-ray respectively. However, the RBE values for the frequency of micronucleated cells
were about 11, 4 and 1 for °®Fe, “°Ar particles, and ®°Co y-ray. It appeared that the
effectiveness of high LET radiation in inducing biological effectc at the first generation
was higler than that of low LET radiation., especially in inducing the micronuclei
formation.

KEYWORDS Heavy ions, ®Co y-ray, RBE, Rice seeds



