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Fig. 1. Locations where the samples used
in this study were collected.

1: (44°42'N), 2: (44°05'N), 3: APAUN), 4: (43°

29'N), 5: (43°00’N), 6: (42°54’N), 7 and 8: (42°

18’N), 9 and 10: (42°09’N).

Population Nos. as in Fig. 2, Fig. 3, Fig. 4 and

Table 2.

(P): Plants have the purple pigments on the

stems.

[nom ] Natural({N)
Wl High temperature(T)

100k 9 11 hr. day length(s)

)
(=)
T

v

Sutpeay 04 sfeq
-3
o
]

R

=3
o
1

High temperature and 11 hr. day length(TS)

LY TR Il

. g
9, %,0% * o 0¥ V0%

2

1) BRAKNN): HRRETEE, o HELAEYH
LR Z 0RBIC T 5 AR To BABRIL1SH
110 23, BB B&i3 15 B 21 57, BT LIcks
AT 5 BEIL 141/ 56 55 TH - 2

(2) HEINEMK (S): BACKLTHHIGHLY
FE) 6 e ¥ C 13 MR AIE R G LI,

(3) BIEK(T): #3 A= 6~7HOTHKIR 280 &)
s\ T EHA B RS TRES.

4) SR, AR 1ILEME (TS): #5 2ZERCHRER
HxfTe EMERE L.

AL EFOBRAHENS UERHICHWICH B & HEE
Bh, hiC LT 7 11 Re R B R H

EL, COEBRARBIAE M 2HEHMLIC6A2A
CBIEL 7B 19 AiE T Lk, HBAEFO RN
HFEL-B%d - THEER & LTS

£ 2

#Z B s A MO MBS R T dic H4EMO
SEEBFEE R Fig. 2 @R L1, £RHEECS £35<
BE M OREES Table LR Lch, BE, BES L
VHEXBEOHEFREIMHAMCEETHY, EAE
I UERI TN T BB R 3R % & oFE R
LT\w5, ¥$7EH0 1INHARE SROMLEH X

DAY

6

Population No.

Fig. 2. Days to heading of each populations affected by photoperiodic

and thermal induction.
locations given in Fig. 1.

Population numbers present the
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Table 1. Analysis of variance of days to
heading of 10 populations from
different locations

Source D.F. S.S. M.S.
Day length 1 32543.7 32543.7**
Temperature 1 45491  4549.1*%*
Population 9 2032.0 225.7%*
Population X Day length 9 660.4 73.3%%
Population X Temperature 9 36.2 4.0
Day lengthX Temperature 1 14614  1461.4%*
Population X Day length
X Temperature 9 64.4 7.2*

Error 80 235.8 29

* and *: Significant at 1% and 5% level
respectively.
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Table 2. Photosensitivities, effects of temperature, basic vegetative growth
and days to heading in Sapporo of lines within population
L Days to
. Photosensitivity Effects of Basic vegeta-
Population . heading under
Line under natural under high temperature  tive (gDr)owth natura
No. condition (A) temp. (B) condition (E)
1 23.4 37.0 195 52.7 95.6
1 Saku 2 22.4 36.4 20.5 53.3 96.2
3 26.4 40.5 18.8 50.2 95.4
Mean 24.1 38.0 19.6 52.0 95.7
1 24.4 38.1 171 52.7 94.8
2 Shibetsu 2 24.9 36.8 18.1 51.5 94.5
3 26.5 44.1 21.8 49.5 97.8
Mean 25.3 39.7 19.0 51.2 95.7
1 28.1 40.0 19.9 47.2 95.2
3 Asahikawa 2 26.3 38.1 19.7 50.0 96.0
3 26.1 40.9 20.5 474 94.0
Mean 26.8 39.7 20.0 48.2 95.1
1 21.9 38.3 214 52.0 95.3
4 Fukagawa 2 25.2 41.2 21.1 49.5 95.8
3 26.8 42.6 20.7 48.0 95.6
Mean 24.6 40.7 211 49.8 95.5
1 23.9 38.3 19.9 50.9 94.8
5 Sapporo 2 25.1 39.5 19.3 51.1 95.5
3 23.1 38.8 18.6 57.6 99.3
Mean 24.0 38.9 19.3 53.2 96.5
1 19.1 24.6 174 53.4 89.9
6 Shiranuka 2 18.6 25.9 16.9 53.0 88.5
3 20.5 25.2 171 51.3 89.0
Mean 19.4 25.2 17.1 52.5 89.1
1 32.6 47.6 19.0 48.2 99.8
7 Yakumo (P) 2 32.8 50.2 20.8 46.7 100.3
3 31.9 48.8 19.2 51.1 102.2
Mean 32.4 48.0 19.7 48.6 100.7
1 24.6 39.0 19.4 57.0 101.0
8 Yakumo 2 27.7 41.4 19.6 55.6 102.9
3 23.7 37.5 18.8 58.8 101.3
Mean 25.3 39.3 19.3 57.1 101.7
1 30.8 47.6 18.4 58.1 107.3
9 Mori (P) 2 31.3 47.9 18.3 59.8 109.3
3 31.1 48.1 184 58.9 108.1
Mean 311 47.8 18.4 58.9 108.2
1 29.8 41.5 17.2 54.1 101.1
10 Mori 2 26.1 40.7 18.9 55.7 100.7
' 3 23.6 42.4 21.9 53.9 99.3
Mean 26.5 41.5 19.7 54.5 100.1
A: Photosensitivity under natural condition (Days between heading in N and S).
B: Photosensitivity under high temperature (Days between heading in T and TS).
C: Effects of temperature (Days between heading in S and TS).
D: Basic vegetative growth (Days to heading in TS).
E: Days to heading in N.
N, S, T and TS are same as indicated in Fig. 2.



FHEE-MN: = a5 ERSLORFE 281

Table 3. Mean squares from analysis of variance for the characters
related to the ear emergence

Source D.F. A B C D E
Between population 9 40.6** 121.4** 3.2 35.0%* 57.6%*
Within population 20 2.9 34 14 3.6 o1z

** . Significant at \1% level.

A : Photosensitivity under natural condition.

C: Effects of temperature.

condition.
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Fig. 3. Relationships between photosensitivities

in different temperature conditions and
days to heading in natural condition.
Open circles represent photosensitivities
in natural condition. Solid circles re-
present photosensitivities in high tem-
perature condition.

** . GQignificant at 1% level.
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in natural condition and effects of tem-
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Open circles represent basic vegetative
growth. Solid circles represent effects
of temperature.
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Table 4. Correlations between latitude and characters related to factors

of ear emergence. (based on lines within population)

Character A B C D E
With Shiranuka population —0.346 —0.231 0.245 —0.183 0.511%
Without Shiranuka population = —0.543** —0.584** 0.141 —0.435 0.747+*

A : Photosensitivity under natural temperature.
D: Basic vegetative growth. E: Days to heading under natural

C: Effects of temperature.

B: Photosensitivity under high temperature.

condition. *: Significant at 5% level. **: Significant at 1% level.
Table 5. Seasonal variation in temperature at sampling locations
. . Average temperature
Location
May  June July Aug. Sept. Oct. AMO ALJA ALAS LO
Otoineppu
(Saku) 9.8 14.4 18.8 20.0 154 8.6 14.5 14.6 12.9 3.3
Shibetsu 11.8 15.9 19.9 20.1 15.1 85 15.2 15.5 13.1 3.6
Asahikawa 114 16.1 20.4 20.9 15.3 8.5 154 16.4 13.7 3.7
Fukagawa 12.1 16.7 20.9 21.7 16.2 9.8 16.2 16.5 13.8 4.2
Sapporo 11.8 15.7 20.2 21.7 16.9 10.4 16.1 17.0 15.0 54
Shiranuka 8.6 12.0 16.0 18.8 15.6 9.9 13.3 13.9 12.9 4.3
Yakumo 10.9 15.1 19.5 21.8 175 11.1 16.0 16.8 15.2 5.6
Mori 10.7 14.5 19.2 214 17.3 11.2 15.7 17.2 15.8 7.1

AMO: Grand average temperature from May to October.
ALAS: Average of the lowet temperature from August
LO: Average of the lowest temperature in October.

temperature from July to August.
to September.

ALJA: Average of the lowest
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Table 6. Correlations between temperatures in the growth periods in localities

and characters related to factors of ear emergence

Climatic variable

Average Average Average of Average of The
Character temp. temp. Atver;age the lowest the lowest lowest
from Jul. from Aug. meOIc)t temp. from temp. from  temp.
to Aug. to Sept. Jul. to Aug. Aug.to Sept. in Oct.
Based on lines within all populations.
Photosensitivity under 0536% 0618  0382* 0635%%  0597%F  0.470%
Eotosensitivicy under 0.735%*  0700% 0366 0750 0635%%  0.465%
Basic vegetative growth —0.063 0.350 0.518%* 0.240 0.478** 0.598**
Days to heading under 0.514%* 0.722%% 0.627%* 0.732%* 0.808%* 0.744%*
Based on lines within others eliminated Shiranuka population
E :t‘:ltr"asf’c‘zirfgviitign““de‘ 0.063 0.433* 0.443* 0.394* 0.475%* —
Eg‘f;"fee;;igzittuyre““d” 0.143 0.501%* 0.543%* 0.452* 0.534%* —
Basic vegetative growth 0.143 0.421* 0.521** 0.323 0.534** —
Days to heading under _ =
patural condition 0.007 0.661** 0.746** 0.556** 0.762%*
* and **: Significant at 5% and 1% level respectively.
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Summary

Wild populations of Setaria grauca L. were col-
lected from eight locations ranging from 44°40’'N
to 42°09’N latitude in Hokkaido. Their heading
responses for day length and temperature were
analysed to study the mechanism of variability and
adaptability of this plant at natural environments.

Each populations showed different photosensiti-
vities for different temperatures, therefore it was
estimated that the photosensitivities under high
temperature were higher than under the tempera-
tures of natural conditions. Concerning the days
to heading, each populations did not show the
genetic differentiation for effects of temperature,
but showed the genetic differenciations in the
respective growth periods, photosensitivities under
natural and high temperatures and basic vegetative
growths. The growth periods were closely related
to latitudes, while, roughly speaking, the popula-
tions in the northern locations showed lower pho-
tosensitivities under natural and high temperatures,
in comparison with those in southern part of
latitudes. As to why photosensitivities under both
temperatures did not show a clear cut relation
with latitudes were surmised to be as follows.
The collected samples contained population from
the Shiranuka district (42°54’N) where the tempera-
ture was the lowest throughout the growing season
among those of all locations, although this district
was located in a lower latitude than Sapporo, this
population showed a considerably short growth
period with the lowest photosensitivities under
natural and high temperatures. Based on the above
mentioned results, it is conjectured that natural
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selection operated specifically in all locations.
There was a high correlation between growth
period in Sapporo and photosensitivities under
both natural and high temperatures. The popula-
tions having short growth periods showed low
photosensitivities under both temperatures, while
the populations having long growth periods showed
high photosensitivities under both temperatures.
These three characters were closely related to the
lowest temperature and average temperature in
respective months of July, August and September,
therefore it seems that the local temperatures

throughout these months were one of the main
factors for natural selection, while formed close
relationships among growth periods and photosen-
sitivities under both natural and high tempera-
tures. However, a few populations in the southern
part of Hokkaido showed low photosensitivities
under both temperatures, and those were not ex-
pected from the temperatures throughout the sea-
sons of summer and early autumn in those loca-
tions. It seemed that, perhaps, recently those
populations had migrated from other regions by
the traffic and various means of transportation.



