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THE EFFECTS OF LOW TEMPERATURE ON
THE ORDER AND SPEED OF FLOWERING
IN THE ADZUKI BEAN (Phaseolus
angutaris W. F. Wight)

Nobufumi Nomura & Koh-ichiro AsaNuma
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Table 1 The various series in the low temperature treatment

and the flowering date of three varieties (1963)

o B ~ " Flowering date
Treatment | Period of 15°C Chagarawase Takara shozu Maruba No. 1
No. treatment - ” 7
First Last First Last First ' Last

0 Natural temp. 2.0 19.0 2.7 24.3 9.9 25.6
1 June 3-15 0.5 23.0 2.0 25.5 0.5 25.5
2 July 8-20 3.3 25.5 1.8 26.5 4.0 26.0
3 July 15-27 2.9 31.0 5.0 27.0 13.3 27.0
4 July 27-Aug. 10 3.5 19.0 5.0 27.3 9.9 34.0

Number in the table indicates means of 4 plants at 2 pots and number of days after August first.

Fig. 1 The gradient of mean temperature at every 5 days (1963)
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Table 2 Percentage of differences of the flower-
ing date between the right and left single
flower on the same node

Difference of Percentage of frequency
flowering date Chagarawase! 'l'ﬁkaras}mzu Maruba No. 1
0 or 1 69.7 69.5 66.7
2 18.2 27.8 28.2
3 9.1 2.8 5.1
4 3.0 0.0 0.0
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Table 3 The actural flowering date on the main stem and the difference between the actural

value and the predicted value which was calculated from the linear regression equation

under the natural condition (1963)

Flowering date

No. of node Chagarawase Takara shozu Maruba No. 1

Actural value | Difference | Actural value | Difference [ Actural value| Difference

1 — - - —_ — —_

2 2.0 1.5 —_ —_ —_ —_

3 3.0 0.0 2.7 0.6 | - -

4 4.5 -1.0 5.5 0.2 —_ —

5 7.0 -0.9 7.8 -0.6 9.9 0.3

6 9.5 -0.9 11.5 -0.1 11.6 -1.2

7 12.5 . =0.3 14.0 -0.8 16.9 0.8

8 15.0 0.3 17.5 -0.5 19.9 0.6

9 19.0 1.3 22.3 1.2 22.3 -0.3

10 — —_ 24.3 0.0 25.6 -0.2
Equation y=2.45x—4.37 y=3.18x-7.47 y=3.25x—6.64

Table 4 Flowering date on the branches of 3 varieties under the natural condition (1963)

Chagarawase Takara shozu Maruba No. 1
No. of node
First branch | First branch }Second branch| First branch |Second branch| Third branch
1 8.5 13.5 14.0 14.3 13.8 15.6
2 14.5 19.5 18.0 17.0 18.8 20.8
3 19.5 26.5 —_ —_ 22.4 24.7
4 24.0 — - —_ - | —
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Table § The linear regression equations of flowering date (¥) and (x) on Adzuki bean

plants with 15°C temperature for 12 days at various growing stages (1963)

Regression Standard Regression Standard Regression

Standard

Treat- Standard Regression
ment equation of equation of equation of equation of L.
number main stem deviation first branch deviation second branch deviation third branch deviation

Chagarawase

0 y=2.45x— 4.37 0.297 y=5.13z+ 3.80 0.240 — — — —

1 y=2.92x— 8.23 0.240 y=5.45x+ 4.74 0.919 — — - -

2 y=2.36x— 0.28 0.161 y=3.26x+ 10.23 0.352 — — — —

3 y=2.68¢r— 3.28 0.114 y=4.93xr+ 4.55 0.452 — — — —

4 y=3.75x— 5.71 0.304 y=5.30x+ 12.70 —_ -— — — -
Takara shozu

0 y=3.18x— 7.47 0.110 y=6.50x+ 6.83 0.289 y=4.00x+ 10.00 — Rt —

1 y=2.83x— 5.57 0.134 y=3.00x+ 4.70 0.221 y=4.65x+ 1.43 0.375 — —

2  y=3.87x—1 0.46 0.082 y=4.09x+ 7.85 0.270 — - — —

3 y=3.53x— 5.31 0.315 y=3.60x+ 14.67 1.416 — —_ — —

4 y=3.20x— 1.47 0.038 - — —_ — — —
Maruba No. 1

0 y=3.25x— 6.64 0.188 y=2.70x— 9.50 — y=3.20x+ 11.93 0.404 y=4.55x+11.27 0.375

1 y=2.68x— 5.42 0.107 y=4.20x— 10.33 0.400 y=4.90x+ 3.75 0.491 — —

2  y=3.05s— 4.28 0.295 y=5.00r— 10.00 — »=5.40x+ 6.80 — y=5,00x+10.00 —

3 y=3.60x— 7.20 0.222 y=6.00x— 16.00 —  y=7.00x+ 13.00 — — —

4 y=3.51x— 3.42 0.120 y=4.00x+ 20.00 — y»=8.00x+ 18.00 — »=6.00x+18.00 -—
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Fig. 2 The relation between the yield and

regression coefficient which means the
flowering speed
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Summary

Early flowering is one of the desirable
characteristics in considering the Adzuki
bean culture in the cold area of East Hokkai-
do such as Tokachi and Abashiri districts. In
this experiment, three varieties of Adzuki
bean were tested with the phytotron at Me-
muro in 1963. The order and speed of
flowering were observed under the natural
temperature and low temperature of 15°C at
four growing stages from seeding to flower-
ing for 12 days, respectively (Table 1). The
authors studied the varietal difference and
the effects of low temperature on the flower-
Obtained results were summari-
zed as follows:

1) The flowers on the main stem and
branches opened from lower nodes to the
The re-

lationship between the position of the node

ing speed.

higher nodes in successive order.

(x) and the flowering date (y) were shown
as a linear regression equation, y=ax+bh,
where the value of a denotes the flowering
speed.

2) At the natural temperature, the varietal
difference of flowering speed was found,
namely, “Chagara wase” was fastest, and “Ta-
kara shodzu” and “Maruba No. 1” were
rather slow.

3) At various growing stages, the flower-
ing order was totally unaffected by the low
temperature, but the flowering speed was
greatly influenced. The difference of varie-
tal responses to the flowering speed was
remarkable.

4) Generally speaking, the relation be-

tween the flowering date and the yield was
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highly negative. Especially, negative corre-
lations were found between the flowering
speed (the value of regression coefficient a)
on the main stem and the three growing

L

stages except in the meiotic division (Fig. 1).
These results suggest that information on
the yield of Adzuki bean may be calculated
by knowing the flowering speed.
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