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Methods of Cultivating Rice Seedlings, Using Mechanical
Transplantation in Hokkaido and the Corresponding
Technique of Nitrogen Application
by
Yoshihiro FURUYAMA
Summary

Mechanical transplantation of rice seedlings was introduced to Hokkaido in about
1970. This was replaced by transplantation of medium-sized seedlings in 1976, due to cool
weather damage. This system, using mat-type medium-sized seedlings, is now the
standard method of cultivation. Furthermore in recent years, mechanical trans-
plantation of nursery plants has been used to increase stability in cool temperatures.

There are extremely few examples of nutriophysiological studies of paddy fields for
the above mentioned methods of cultivation in Hokkaido. This report, therefore,
examines the results of experiments with rice plants grown from seedlings, medium-
sized seedlings (both using the boxed mat system) and nursery plants (nursery
pot-plants).

The studies were carried out at Kamikawa Agricultural Experiment Station, between
1974 and 1984, in paddy fields with brown lowland soil. The aim was to clarify the
nutriophysiological characteristics of the different cultivation methods with special
reference to the use of nitrogen. The standard application of nitrogen, used, was 8 KgN
/ 10a. In our experiments we used the standard Hokkaido method of mechanical
transplantation. A comparison, was also carried out, between different cultivation

methods, using hand-planting. The results obtained are as follows:

1. The Characteristics of Rice Grown from Seedlings

1) Panicle and head formation were both delayed by 2 to 5 days;but the maximum tiller
number stage was accelerated by 7 to 10 days, the last productive culm stage was
also accelerated by 5 to 7 days.

2) Although a greater number of heads, were produced, there were many cases in
which the total number of seeds decreased, since the number of seeds per head was
remarkably low. There was no significant difference in the percentage of ripend
grain, however thousand grain weight was low. This suggests that the yield of

hulled rice is inferior for the standard application amount.
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There was less dry matter production and nitrogen absorption between panicle
formation and last leaf emergence consequently there were smaller numbers of
seeds per head and the percentage of productive culms was low.

The stalk, the head and inferior internode were short; and the stalks were slender
with a low wind resistence.

The length of the upper 2 leaves was short and the stand geometry, at the ripening
stage, was favourable due to the plants’ upright stance. Consequently, the relative
illuminance of the canopy was high, in spite of the large leaf area index.

By increasing the basal nitrogen dressing, the percentage of productive culms, the
number of seeds per head and the total number of seeds all increased, also the yield
increased too. When the application amount of nitrogen was increased above 10
kgN/10a, the yield was equal to that achieved by nursery plant cultivation.

The highest yield was obtained using 12 kgN/10a.

The roots of rice plants, grown from seedlings, showed the type of surface
distribution seen prior to the active tillering stage; and the nitrogen absorption rate
was high, after application to the surface and interrow spaces.

(a) Cool temperature,during the first tillering stage,decreased the numbers of stems
and roots. However,when the plants were returned to natural conditions they
recovered in the following order: leaf number > stem length > nitrogen absorption
amount in the stalk = dry weight ~> stem number. (b) Although cool temperature,
during the active tillering stage, decreased the number of heads in rice grown from
nursery plants; it actually increased the number for plants grown from seedlings.
Head formation was delayed by 2 to 4 days, but the resulting number of heads

increased and the heading period was prolonged. (c) The use of cool temperature

-between panicle formation and last leaf emergence promoted vegetative growth.

The number of seeds per head also increased, together with the percentage of sterile
panicles. This trend was even more apparent when the application of nitrogen was
increased. (d) Cool temperature treatment during panicle formation elevated
asparagine, glutamine and total sugar levels and promoted vegetative growth.

The effects of nitrogen top dressing, at different times, were studied : (a) When
applied during panicle formation the best results were achieved; and these were
better than those achieved with nursery cultivated plants. The results obtained for
application during the last leaf emergence and tillering stages were similar. (b} Top
dressing during panicle formation increased the absorption rate of nitrogen. The
increases in head number and number of seeds per head were greater than those

obtained with rice grown from nursery plants. However, there was a large reduction
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in percentage of ripened grain produced.

The Characteristics of Rice Grown from Medium-sized Seedlings

The change in stem number showed a similar trend to that seen in plants from
seedlings. Formation of the last productive stem occurred 4 to 6 days earlier than
in rice from nursery plants. The percentage of productive stems, the number of
seeds per head and other parameters resembled those seen in rice plants. from
seedlings. The delay in panicle and head formation and was about one day, similar
to that for nursery plants.

Although dry matter production and nitrogen absorption before panicle formation
were active and resembled that in rice from seedlings; the first growth in extremely
cool years was more active than that for rice from seedlings.

Dry matter production and nitrogen absorption between panicle formation and last
leaf emergence were both slow, similar to the results with rice from seedlings.
Although the number of heads produced was lower, the reduction in the number
of seeds per head was small. The levels of dry matter production and nitrogen
absorption, after head formation, were similar to those for rice grown from nursery
plants.

The leaf area index was large incomparison to that of rice from nursery plants; and
was greatly increased by increasing the level of nitrogen applied. The relative
illuminance of the canopy and the wind resistance were significantly reduced with
nitrogen applications of more than 10kg,10a. Consequently, 10Nkg,” 10ais regarded
as the limit for the basal dressing; the optimum level is 8kgN,/10a. The top dressing

was applied during last leaf emergence; the same as for rice from nursery plants.

The Characteristics of Rice Grown from Nursery pot-plants

The levels of nitrogen and phosphorus were high in the plants, and dry weight was
also large. The plants had the appearance of sound seedlings; and root growth after
transplanting was favourable. First season growth and nitrogen absorption were
both active; this was evident even in years of cool temperature, and the delay in
ripening was reduced.

The yield resembled that of nursery plants, but in the years of warm temperature
when the level of applied nitrogen was low, the yield declined due to a reduction
in the number of heads and thousand grain weight. The response to the amount
of applied nitrogen was strong and an increased dressing of about 2kgN,“10a was

necessary to equal the yield from nursery plants. The maximum yield was obtained
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at 12kgN 10a.

The leaf area index was smaller than that of nursery plants, culm length and inferior
internode were both short. The stand geometry, at the ripening stage, was excellent.
The percentage of ripened grain in case that same number of unhulled rice was
obtained was high incomparison to that for rice from nursery plants and
medium-sized seedlings.

Since dry matter production in the first grow was high, the plant nitrogen level was
lowered between the tillering stage and last leaf emergence. Nitrogen absorption
tended to become slow about 10 days before last leaf emergence. The use of low levels
of nitrogen in the basal dressing tended to reduce the head number and 1000 grain
weight. Consequently, a combination of top dressing during the active tillering
stage (about 7 days before panicle formation) and during last leaf emergence was

most effective.
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