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Application of “B-enrichment method to
thermal neutron exposure of barley seeds
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Table 1. Boron addition effect ( BAE ) on M, characters and M; chlorophyll mutation frequency in thermal neutron

exposure of barley seeds.

B () RBFR EX W Teksatt BTl ERRTRCEE
B&EED %)
Exposure  Germination Seedling No. Pollen Seed Chlorophyll
rate growth spikes fertility fertility mutants per
M, plant
pSpElEs ( min ) 6
control 0 100.0 100.0 100.0 100.0 100.0 0.00
10 BN
Without '°B 27 100.5 89.1 101.2 71.8 61.4 1.41
54 101.5 62.4 77.6 70.4 36.3 2.46
81 102.5 51.8 73.4 54.5 24.9 3.54
"B
With "B 0.5 100.0 94.3 95.4* 85.6 52.2* 1.22
1.0 99.6 80.0 69.9 73.8 45.4 1.64
2.0 80.3 54.7 33.8 46.5 25.0 3.56
'O B A0
Dsa Without '°B 261 160 209 170 74 79°
1 oBﬁﬁu
With ''B 8.88 4.16 3.75 4.50 1.93 2.07
(x10'")
n/cn?
v insh
BAE 29.3 38.5 55.7 3r.7 38.3 38.2

e TR EEIZ ¢ =1.89x 10" ' n “en? /%, AL (a) é=2.42x11""
Neutron flux : ¢ =1.89x10''n_“cm? “min except for *> where ¢ =2.42x10''n_“cmn?/min , (b) at the level of 2.0 %.
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M, criteria are expressed as percentage of control.

Application of '°B-enrichemnt method to thermal neutron exposure of barley seeds.

Boron-enrichment of seeds prior to thermal neutron
irradiation is known to be effective for increasing the
biological effects of neutrons. We applied this method to
barley seeds and found boron addition effect (BAE) higher
than previously reported.

Seeds were immersed in '°B rich boric acid ('°B
91.746 and ''B 8254 w,w%), solution with different
concentrations (.01-.48%) quickly re-dried upto the original
moisture content (10.2%), and then exposed to thermal
neutrons in a deutron facility of the Research Reactor of
Kyoto University. A striking enhancement, as much as
62-fold at maximum, of the effect on seedling growth was
recognized. This high BAE was obtained in the frequency
of chlorophyll and morphological mutations in M. as well

as in several M, characters (Tablel). Although the

boron-enrichment did not make the ratio of mutation 1
requency to sterility higher, but it was highly effective for
shortening the exposure time required and made it possible
to exposure of more than 10,000 seeds within 3 hours.
The amount of '°B in embryo of seeds treated with
0.16% '°B enriched boric acid for 13 hour at 20'C was
increased to 2004 g/g, 100 times of the original. This
marked increase in '°B amount, coupled with high RBE
(49.2) obtained, made the effect due to alpha-rays emitted
from '°B reaction occupy more than 98% of the total
neutron effect. Re-drying of seeds was essential in this
method. Without re-drying, RBE was only 10.8 with the
other conditions unchanged.
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