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Abstract : Diurnal changes of «-amylase activity and starch content were examined in the seedlings of three-
types of rice (Oryza sativa L.}, i.e., Indica type (cv. IR24), Japonica x Indica type (cv. Suweon 258) and Japonica
type (cv. Nipponbare). The results obtained are summarized as follows :

1. In all varieties the @ -amylase activity was lower during the daytime (6 a.m. to 6 p.m.) than durng the
nighttime (6 p.m. to 6 a.m.). The activity was highest between 4 a.m. and 6 a.m., and rapidly decreased between
7 am. and 9 a.m..

2. The average activity of @-amylase in a day was highest in IR24, a little lower in Suweon258, and lowest
in Nipponbare, which was about 309, of that in IR24.

3. The diurnal changes of starch content showed a tendency converse to those of a-amylase activity : viz,
starch content was lower during the nighttime than during the daytime in all varieties.

4. The average of starch content in a day was highest in Suweon258, a little lower in IR24 and lowest in
Nipponbare.
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Amylase activity of rice plants has been
studied!2151718) majnly in types, forms and
distribution of grains!”, and it is well known
that rice amylase is composed of multiple
forms?®.

Rice varieties of Japonica type are generally
assumed to contain amylase not only in the
grains but also in the leaves and stems. Since
rice plants accumulate starch in the leaf-
sheath at the seedling stage!=*!322  amylase
activity may have a connection with the distri-
bution of starch in the leaf-sheath!%.
Murakami? reported the relationship between

sampling time in a day and sugar and starch
contents, and the clarified that the starch
content was the most variable in a day.

As previously reported!?, we clarified the
diurnal changes of g-amylase activity and its
isozyme pattern in alfalfa seedlings. We then
intended to find the cross relationship between
varietal characteristics and diurnal changes in
amylase activity in rice seedlings.

The present paper deals with the investiga-
tion of the distribution of amylase, starch and
their diurnal changes in the leaf-sheath of rice
seedlings, using 3 varieties of different type.
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Materials and Methods

In September 1987, rice plants were grown
in a greenhouse, the air temperature of which
was controlled at 25/20°C  (day/night)
between 6 a.m. and 6 p.m. under natural
daylight.

Rice wvarieties IR24, Suweon258 and
Nipponbare grown in seedling cases were used
as materials. The 40 seeds were sown (lcm X
lcm) in a plastic seedling case. Each seedling
case (5cm X 15cm X 10cm) contained 0.8kg of
soil and 0.5g each N, P,O, and K,O.

On a very fine day, twenty days after seed-
ing (plant age 4.0), starch content and
amylase activities were measured in 20 seed-
lings sheath sampled at every 2 hours during
the day.

For starch analyses the dry samples were
ground using a vibration mill into less than
100 mesh. The starch content were analyzed
without 8097, hot ethanol extraxt, after the
residues were hydrolyzed by 0.7N sulfuric acid
at 80°C for lhr and analyzed by the Somogi-

Nelson method.

Amylase activity was measured by the
method described previously!'®. In the mea-
surement of @-amylase activity corrections
were made for the difference in co-existant g
- amylase in the enzyme preparations.
Amylase acuivity is expressed in terms of mg
of maltose per ml of each extraction solution.

Results

The diurnal changes of amylase activity in
leaf-sheath is shown in Fig.1. In all varieties
the @-amylase activity exhibited a decrease to
increase during the daytime to nighttime.
Suweon258 and IR24 showed a higher
amylase activity than that of Nipponbare.

The diurnal changes of starch content of
leaf-sheath is shown in Fig.2. The starch
content of leaf - sheath was highest in
Suweon258, and next in IR24; Nipponbare
showed the lowest starch content. The
changes of starch content in a day showed the
same tendency, in all varieties, starch content
was higher during the daytime than during
the nighttime.
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Fig. 1. Changes in .amylase activity in the Fig. 2. Changes in starch content in the
leaf-sheath of rice seedlings during a leaf-sheath of rice seedlings during a
day. ) . day.

O . IR24, A : Suweon258, [ . Nippon- ]
bare. [_):IR24, A : Suweon 258, EZ3: Nipponbare.

Table 1. Average of amylase activity and starch content in leaf-sheath in a day

6a.m. to 6 p.m.

6 pm. to6 a.m.

Variety amylase starch amylase starch
(unitehr-1em/-1) (mg) (unitehr~'em/!) (mg)
IR 24 59.57 88.17 65.45 79.33
Suweon 258 56.38 92.83 61.37 83.67
Nipponbare 21.60 62.67 23.70 58.83
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Table 1. shows the average amylase activity
and starch content in a day (during the
daytime and during the nighttime). In all
cultivars the average a-amylase activity was
higher during the nighttime than during the
daytime. However, in all varieties the average
starch content was higher during the daytime
than during the nighttime.

Discussion

The diurnal changes in the amylase activity
showed the same tendency in all cultivars ; viz,
higher during the nighttime than during the
daytime. Indica and Japonica X Indica type
showed a higher amylase activity than Japon-
ica type in a day. This may also be related to
characteristics of rice plants, especially to
difference of adaptability for heavy
manuring®®2%. Shinke et al'®. reported that
floating rice was found to increase during the
daytime and decrease during the
nighttime!*!%. This may also be related to the
balance of the rate of photosynthesis and
respiration rate in a day. Therefore, diurnal
changes of starch content may also be corre-
spond to the rise and decline of total sugar
content. Murakami*® reported the relation-
ship between sampling time and sugar and
starch content in C; and CAM plants. Her
report suggested that the sugar content in-
creased in the nighttime, but starch content
decreaesd during nighttime, and the difference
in each organ, especially starch content was
greater in the daytime. In the present study
only leaf-sheath was measured, but we
obtained almost the same results as in her
report. There results may also suggest that the
varietal differences of amylase activity and
starch content might reflect characteristics of
rice varieties, especially to difference of adapt-
ability for heavy manuring, because higher
starch accumulation was higher amylase activ-
ity. Therefore, in the future, it may be neces-
sary to clarify the relationship between
amylase activity, starch content and physiolog-
ical characteristics of rice varieties.
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In Japanese with English summary.
In Japanese. The title has been tentatively trans-
lated by the present authors.
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