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STUDIES ON COOL-WEATHER TOLERANCE IN BEAN PLANTS

2. Response to Low Temperature of Air and Soil
in Plant Growth and Seed Yield

Tomoaki Narikawa, Toyoo Miura & Isao MaTsukawa
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Table 1 Characteristics of varieties

Variety Flo‘;w:;zing Maturity heigpl::n(tcm) (gﬁffloow:eiggé) S(fgll{ii:l)d
S o i-shiro) July 26 Oct. 7 75 2.6 254
A%?Iyalitia?:?s';lﬁzu) July 30 Sept. 22 40 128 2
Co("'r?i%ﬁa‘-’i?:toki) July 14 Sept. 2 0 637 168
(Otebo) July 21 Sept. 17 120 31.6 167

a OBIBRA y MIOREL, BFE2EE LA
HBIHILAMIPA DB RRIBCEF S ¢/, M
Hikidk Table 2 & Fig. LiZiR L& BV Th D,

ESEARG, BM 15°C, M 12°C nER
FIBA L. T, KOBRKB—ERBE LT
NOBRRBITET S8/, T, ROEMREBW,
FACBWTARIZH 13 °C ok % @i & < il

% 13x1°C 124l L7=o T, DHRKEBIZER
ET T, KEEHEOKREIZ 23~25°C DEK2E
WL, ZORICEy F 2BE &G, ZOBE,
Hy FAIUIEBR LW E SICEE L,

ABWENEMEE b, PATEHMTRLY 28
B TH BN, BHIEHROHETICETREN LD
DEDH 72 (Fig. 1 £F),

Table 2 Methods of treatment

Treatment
Exp. No. Notice
Air temp. Soil temp.
To natural natural 1. E:)gth p;:ieoadt.ments were continued two weeks during flower-
2. Low soil temperature (T:) was regulated by 13°C water
T natural low baths in which pots were immersed.
T, low natural 3. Low air temperature (T, T3) means 15 °C (daytime)—12 °C
(night).
4. Natural sail temperature (T:) was regulated by 23~25°C
Ts low low water baths in which pots were immersed.
Tul A Mean natural air
. uly ug. temp. in the period
Variety 7 10 1.5 2.0 2:5 30 1 4 | of treatment
' T 4 ! T — N
s 1968 P e » — 22.9
Kitami -Shire 1969 : H . I 22.8
1968 — i 2.9
| Takara <shozu {1200 — i % 21.3
(ShG Kintak; 1968 | § e 19.7
Taish& -Kintoki { 1969 . : * i 18.8
H : ; P
1968 : P . ” + i 22.3
Otebo 1969 : : -~ <. 29,0

#$——————ea: The period of treatment.

% : The flowering time of T,

Fig. 1 The period of treatment and the flowering time of four varieties
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Table 3 Plant characteristics at the beginning and the end of the treatment (1968)
No. of Dry matter
Variety Time. ]ft‘.‘.llagrl)ltt “°g1‘;sin°" btl’:‘x(:;cggs _(g_rLEla__n_tl__ Legcfmasea N
'_ - {em) stem per plant | Shoot | Root |
Bt | % 66 | - 33 | 81| 19| -53
L To | 61 12.0 57 | 122 | 61| 197
Kitami-shiro At
End of T 61 10.4 5.5 11.7 3.9 1,660
trcatment T, 44 8.8 5.0 7.7 | 2.7 1,268
T Tz | 46 8.4 4.7 6.4 3.2 1,118
Beginning of ; ‘ _
treatmeont 10 4.6 1.4 2.1 334
T . . . - ,
Takara-shozu o 20 8.4 3.0 6.0 1,266
End of Th 19 7.5 2.7 6.0 it 984
treatment T, 12 5.9 2.5 3.5 - 787
Ts. 13 6.0 2.7 3.1 — 605
Beginning of 19 3.0 1.3 3.0 | 1.9 453
treatment : ‘ : =
To . . . . .
Taishd-kintoki | o 27 3.0 3.5 6.0 3.8 801
End of T 2 3.0 2.7 4.6 2.7 588
treatment 1, %5 3.0 3.2 5.3 3.0 694
T 24 3.0 28 .| 4.9 3.3 639
Beginning of 23 4.9 2.9 35 | 3.0 715
- To . . 1 18. .
Stebo 'y 74 10.3 5.7 13.0 6.6 2,404
End of Ty | * 56 9.3 5.0 9.4 6.4 | 1,535
treatment 1, [ 5 8.3 4.8 69 | 3.2 1,773
: Ta 44 8.3 4.3 4.3 4.9 1,094
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FEED TRFC) OFBREKE - ML
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Table 4 Effects of the treatments on some characters (T./T., %)

To Ty T2 | Ts
Variety
1968 1969 1968 1969 1968 1969 1968 1969

(1) Total number of nodes per plant ‘

Kitami-shiro 100(42.3) 100(38.0) 86 97 96 i 95 102

Takara-shozu 100{27.2) 100(19.1) 80 92 85 80 83 78

Taisho-kintoki 100( 9.2) 100( 8.0) 81 104 102 141 107 128

Otebo 100{34.7) 100(34.1) 83 & 96 95 90 91
(2) Number of pods per plant

Kitami-shiro 100(59.0) 100(32.8) 87 88 67 81 73 87

Takara-shGzu 100(22.0) 100(15.5) 85 57 65 39 77 28

Taishd-kintoki 100(10.3) 100( 7.5) 50 53 68 87 83 93

Otebo 100(20.3) 100(17.0) 83 76 87 87 85 84
(3) Average number of seeds per pod ‘

Kitami-shiro 100(1.82) 100{(1.69) 104 112 85 82 91 84

Takara-shozu 100(7.41) 100(6.18) 104 112 66 68 70 89

Taisha-kintoki 100(3.21) 100(2.20) 103 142 93 128 87 123

Otebo 100(3.28) 100(3.06) 96 119 93 74 89 82
{4) Seed weight (gr/100 seeds)

Kitami-shiro 100(21.8) 100{24.0) 100 95 118 86 104 99

Takara-shézu 100(12.8) 160(10.3) 95 84 115 127 ¢ 130 121

Taishd-kintoki 100(48.1) 100(56.3) 110 93 115 84 118 82

Otebo 100(27.3) 100(22.4) 99 % 104 125 107 112
{5) Seed yield (gr/plant)

Kitami-shiro 100(22.4) 100(13.2) 93 91 63 55 70 71

Takara-shozu 100(20.1) 100( 9.2) 84 55 50 35 73 29

Taisha-kintoki 100(16.0) 100( 8.9) 60 73 77 82 89 93

Otebo 100(18.1) 100(11.1) 79 87 82 84 81 80

Notice : Figures in parenthesis are actual values in Top
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Fig. 2 Effect of the treatments on seed yield (Ts/To, %)
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Table § Analyses of variance for some characteristics (F-value) {1968)
o ps ‘ No. of pods | Average 1;‘1; of Seed Seed
Source of variation d. f. per plant | sceds per pod weight yield
Variety (V) 3 268.20%* 520.94%* 1181.63%* 7.61%%
Air temp. (A) 1 25.23%% 83.24%F 45.27%% 18.5]1%*
Soil temp. (S) 1 1.19 2.41 2.27 1.20
AxS 1 12.62%* n s. n s. 12.78%*
AxV 3 11.11% 34.29%% 3.79% 4.55%%
SxV 3 n. s, 2.12 3.62% n. S,
AxSxV 3 1.21 n. s 2.03 n s.
Error 80 - — - ; —
(1969)
S . ‘ z
Variety (V) 3 190.45** 20.48%% 191.64%* ‘ 29.58%*
Air temp. (A) 1 10.73%* 3.86 n. s. i 30.03%F%
Soil temp. (S) 1 9.14%F n s n. s. ' 3.56
AxS 1 9.65%% n s. 2.61 ‘; 10.41%
AxV 3 7.08%* 1.18 6.71% 6.00%*
SxV 3 n s. n. s n. s. | 1.66
AxSxV 3 n. s. n. s. 1.37 f n. s.
Error 48 — - —_ ’ -

* and ** indicate significance at the .05 and .01 level of probability, respectively
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Summary

This study was conducted to obtain the
fundamental information for the breeding
of cool-weather tolerant varieties in beans.
With four varieties of beans, namely, soybean
(Kitami-shiro), adzuki bean (Takara-shozu),
and common beans (Taisho-kintoki and Ote-
bo), the influences of air and soil tempera-
ture on the growth and fruiting of bean
plants were tested.

Experimental results obtained are as fo-

llows ;

1. At the end of treatments, under na-
tural air and soil temperature (T,) leaf area
and dry weight of shoot and root were larger
than that under natural air and cool soil
temperature (T,). Under cool air and natural
soil temperature (T,) leaf area and dry wei-
ght of shoot were larger but dry weight of
root was smaller than that that under cool
air and soil temperature (T,).

2. Differences among species of res-
ponse to treatments for seed yield and some
vield components were remarkable. Soybean
(Kitami-shiro) and adzuki bean (Takara-shozu)
were more influenced by air temperature than
soil temperature. However, dwarf common
bean (Taishg-kintoki) was more damaged
when the difference of temperature between
air and soil was large (T,, T,), and short viny
common bean (Otebo) was a little influenced
by the treatments.

3. Effects of air and soil temperatute
on the yield components differed with the
growth habits of beans too, and it is nece-
ssary to study on some combinations of air
and soil temperature and the time of treat-
ments with more varieties.





