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Genecological studies on the varietal differentiation
of some crop plants
1. Experiment on the differentiation of earing
date and some other important agronomic
characters of the “ Asahi” strains, a
famous lowland rice variety,
Oryza sativa L.

Tsutsiumi Nagamatsu
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Summary

In this experiment, the author analyzed the degree of variation of some
main agronomic characters of “Asahi” strains, one of the famous lowland rice
variety, which were discovered in 1909 by a diligent farmer in Kyoto Prefecture
as a mutant of the * Hinode ”, and spread widely for its superior characteristics
covering one sixth of the lowland area of Japan proper — namely 530,000 hec-
tares — during the next 27 years. In 1941, 85 samples were collected from 29
agricultural experiment stations or university farm of Japan proper or abroad,
Formosa and Korea. These were already separated into 32 different strain na-
mes by pure line selection at the delivered stations. Selected seeds of these
samples were sown under four different cultural conditions, that is, (ID early
direct sowing in Wagner's pot in greenhouse; (II) late sowing and transplant-
ing in outdoor lowland rice field: (III) median sowing and densely transplant-
ing in properly wetted field of woaden box coated with thin zinc plate; (IV) the
same condition as (II1) except 8 hours' short day treatment during 26 days
after one month from transplanting.

(1) The earing date of collected local strains varied greatly according to
each cultural condition even among the strains of same name. The gap bet-
waen the earliest date of earing and the latest one extended to 23, 16, 26 and
12 days repectively for (I), (II), (III} and (IV) cultural conditions. From three
correlation tables, namely, between the earing date of (1) and (II), (III) and
(IV) and between the differences of growing period from sowing to earing
date of (I) and (II), and (III}~(IV), total 85 local strains were classified into
6, 4 and 7 groups respectively. From these results the author found the ten-
dency of differentiation of earing behavior that in the higher latitude regions
earlier types were apt to be separated and in the lower latitude districts later
types were selected.

(2) The leaf number of main culm varied from 14.0 to 16.3 in (I) and from
12.8 to 15.0 in (II), then the differences of most and least leaf number of test-
ed local strains showed more than 2 in each condition. This facts confirmed
the differentiation of earing behavior.
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(3) Wide variation was detected in culm length, that is, 82~122 cm in (I)
and 32~82cm in (1), the differences hetween shortest and tallest strains were
40 and 50 cm in each case. From the correlation table between (I) and (1)
total 85 local strains were classified into 7 groups, and he can ascettain the
phylogenetic differentiation of culm length.

(4) Ear length also showed wide variation, between 181 cm and 225 cm
in (I) and from 8.8 cm to 19.9 cm in (1), but he could not divide clear groups,
although the phylogenetic differentiation was found between strains of different
nae,

{5} Tillering number per plant at the most tillering stage varied from 16
to 23 in (I), and the number of car per plant at harvesting time in (I} deviated
from 6 to 14, but he could not grouping the tested strains in different types,
although clear delferentiation was found for the tillering behavior.

(6) According to the yield capacity, 85 strains tested were classified into
4 groups from the correlation table between (I} and (II) of the air-dried total
weight. In this case the magnitude of variation extended from 113g to 264g
in (I) and 110 g to 360 g in (II). Hc supposed these variation to be caused by
the phylgenetic differentiation and the after-effect of the environmental condi-
tions of localities where seed samples were collected.

{(7) Weight of 1000 unhulled grains varied from 186 g to 251g among
collected samples, but this variation diminished to from 214 g. to 251 g
among harvested samples in greenhouse condition. In this case such interest-
ing phenomena was ascertained as decrease of grain size was large on the
samples collected from far distant localities from original center, that is, warm-
er low latitude regions or cooler high latitude ones.

(8) Awndness is one of the characters which is taken to discriminate
varietal differences of rice plant. But this character largely deviates by cul-
tural conditions. In this experiment, among 85 strains entirely awnless strains
were counted only 11 in (I), 44 in (III) and 78 in (IV). Notwithstanding such
large fluctuation, phylogenetical differentiation of awn character in * Asahi”™
strains were strictly recognized.

(%) Furthermore according to those characteristics of ear as number of
ear nodes, number of primary rachis, number of secondary rachis, number of
caryopsis per primary or secondary rachis, and length of peduncle, large varia-
tions were detected among tested strains. It is supposed that these variations
were cxpressed by different genetic constitution.

(10) From this experiment, the author concluded hat one mutant strain
“Asahi” diverged into many different ecotypes during past 30 years through
severe selection procedure in their settled regions.



