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Modification Method to Obtain Mature Dry Seeds
by Sucrose Solution Culture of Detached Wheat Ears
(preliminaly report)

Kenji KaTo and Kisaburo HAYASHI
Laboratory of Crop Science and Plant Breeding, Faculty of Agriculture

Abstre;ct 11t 1s needed to establish the method to obtain dry wheat seeds which have
already treated with chemical growth substances during embryogenesis or ripening.. Then
it will be possible to clarify the effect of some chemicals on the growth of wheat plant,
especially on growth habit, i. e. winter or spring habit. Our idea for this method is to
culture the detached wheat ears on sucrose solution with some chemicals, without sterili-
zation of plant materials and culture medium for easiness’ sake. "

As the first step, we examined the possxb111ty to gain mature dry seeds, Wthh are able_
to germinate, by sucrose solution culture of detached wheat ears, cut before anthesis,
without any sterilization. And the results obtained are summarized as follows.

During liquid culture, stem elongation, anthesis, fertilization and ripening proceeded
successfully, even the ears cut at booting stage. And well matured dry seeds were ob-
tained without any sterilization throughout culture, after 30 days of culture at 20 and
25°C, and after 60 days at 15°C. Grain weight of some cultivars were the same as grains’
from field-grown plants. After 10 days of air-drying, seeds of some cultivars, which
are not in a state of dormancy, could germinate well. Favourable cultural condition
to obtain well matured seeds is as follows, that is, cultural temperature is 15°C and the
concentration of sucrose is 10~309%, in addition, the sfage to cut ears is just after
heading. ’
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Fig. 1. Effect of sucrose concentration on grain dry weight per ear
when cultured at (a) 25°C, (b) 20°C and (c) 15°C, respectively.
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Table 1. Effects of temperature on grain weight and on grain number per spikelet
and their varietal differences when cultured on 20% sucrose solution
Temperature Cultivar
() Triple Dirk Norin-42 Dawson-1 IL-186
(a) Grain dry weight/ear (g)
15 .71 .36 .30 .44
20 .23 . 30 .31 .13
25 .19 .24 .26 . 08
(b) Grain number/spikelet
15 1.09 1.17 1.55
20 .83 1.06 2.36
25 .51 1.21 2.19
- {¢) 1000 grain weight (g)
15 36.0 25.7 .8 15.1
20 15.3 17.6 .6 4.2
25 18.8 14. 1 .5 3.0
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Fig. 2. Effects of sucrose concentration on grain number per spikelet and on 1000
grain weight when cultured: at (a) 20°C and (b) 15°C, respectively.
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and open symbols, respectively.

: Grain number per spikelet and 1000 grain weight are représent‘ed by solid
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Table 2. Effects of cutting stage on gram welight and on grain number per spikelet
when cultured at 20°C

Stage
. Concentration
Cultivar of sucrose (%) After Before ] . _
anthesis anthesis Headmg Booting

(a) Grain dry weight/ear (g) ‘
Norin-42 10 .46 .38 .40 - . .33
20 .66 .81 . .30 : .24
Aobakomugi ’ 10 T2 .55 < .34 -
. 20 .67 .58 .41 —

(b) Grain number/spikelet

Norin-42 10 . 2.16 1. 81 1.43. 1.00
20 2.89 " 2.63 1. 06 .79
Aobakomugi 10 3.82 2.35 1.86 —
20 3.19 2.60 1.65 . —

(c) 1000 grain weight (g) ‘
. Norin-42 10 1.2 13.1 20.0 .22.0
20 12.0 16.2 17.6 21.8
Aobakomugi 10 8.6 11.7 13.1 —_
20 10.0 11.2 14.6 —
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Flg 3. Varietal differences in grain number per spikelet and in 1000 grain weight when

cultured on 209 sucrose solution at 15°C.
*: Some cultivars were tested for germinability after 10 days of air-drying, and the

cultivars that more than half seeds could germinate are represented by open circles.
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