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Studies on the Screening for Cold Tolerance in Soybean

) S.H. Kwon and Y. I. Lee
Korea Atomic Energy Research Institute, Seoul, Korea

ABSTRACT

In order to screen cold tolerant soybean lines,
germination at various temperature, and emergence
and seedling height at 10°C were investigated. Since
the most conspicuous varietal difference of the ger-
mination speed was observed at 10°C, the germina-
tion test at 10°C would be effective in screening

cold tolerant lines.
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Table 1. Difference of days to germination with 15
varieties or lines of soybean seeds under
different temperature

Varieties Mean days to germmation

or lines 10°C | 17°C | 25°C | 3°C
Clark 4.4 2.1 2.2 1.8
Lincoln 3.8 2.0 2.0 1.6
Woodworth 4.5 2.4 2.2 2.2
Hill 4.4 2.3 1.9 1.9
31926 7.3 3.2 2.6 2.0
339-4 5.9 1.8 2.0 1.4
350-4 5.7 3.2 2.7 2.1
631-1 6.3 2.5 2.6 2.0
681-2 4.1 2.4 2.4 1.6
681-13 6.4 2.8 2.8 2.2
Kaila mutant 5.1 2.5 2.4 2.3
CES-4-14 4.8 2.3 1.8 1.8
CES-16-103 42 | 21| 20| 16
PI1200490 4.3 2.3 2.3. 2.0
P1200492 3.8 2.2 1.8 1.5
Mean 5.0 2.4 2.2 1.8
F-value 16.36** 8.42%* 2. 39NSi 0.54NS

*¥_ significant at 1%; NS, non-significant.
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Table 2. Germination at 10°C, maturity, and seed
weight of 24 soybean varieties or lines

Varieties Ge;tmig‘igm Maturity | 100 seed

or lines (days) (days) |weight (g)
Lincoln 4. 6a* 129 15.5
Woodworth 4.7a 121 17.4
CB-43 4.7a 152 13.0
CB-45 4.7a 146 14.0
Hill 4.8a 129 17.4
Clark 4.9a 128 16.8
362-5 5. 0a 122 19.0
351-29 5.1ab 150 19.2
681-2 5.4ab 134 20.7
560-7 5. 4ab 145 12.1
CES-4-14 5.5ab 148 16.1
CES-16-103 5. bab 148 15.1
P1200490 5. 7abe 149 17.3
590-12 5. Tabe 157 17.0
235-21 5. 9abcd 129 —
205-23 6. labed 134 10.3
PI200492 6. 2abcd 150 15.6
CB-62 6. 5bcd 118 19.1
130-6 6. 5bed 148 16.3
681-13 6. 7bcde 145 18.8
631-2 7. 2cde 135 9.9
631-7 7. 5def 153 14.8
350-4 8. lef 139 24.7
Taiwan 882 8. lef 128 13.1

#3-f, significant at 1% by Duncan’s multiple range
test.

2 &34 BRI o AL HEsE vermiculite
Sz BT &% L HER AEdd FERE B
2,000luxe] BIEBHTAA EHiE= A%

g €@ A ol E BFENA HBEK =& HE
Eoo) BGE HERHT #£2F 29 BFEIHS
IMEAKSE +0.8002 HEES HEMET de A
o2 Ve %eh(Fig. 1), = BEAKY #HE 108,
208#%9 HEEIe £% —0.61, —0.509 I
7t 99 e (Fig.2,3) 10689 Axcl 208#%9 4
BRGRECT $e AL BRI BHHEY DEd BR
2 pol KA BE/F wE RS I HEAH
i fo] wedE AL w£Hd e T2 8
o},

BHEY RAHEAY Alold = —ER WHEE Rot
B4 Aglz 9A B ERY V9= —wEd# 5
o 9 Ao 2 veEgct(Table 2). {EBRBF

30}
[}
O
§ 20
ti)
o
@ S
Q »
+ ¥
g7 T = 2072 + 2.373%
[
" L S 6 7 8 9
Days to gemination
Fig. 1. Correlation between germination and emer-
gence grown at 10°C.
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Fig. 2. Correlation between germination and seed-
ling length grown at 10°C for 10 days.
16 " -
. Y = 17.78 - 0,883(X-5.98)

pUSE ¢ '

i \\
= A
S o3t
=4
.‘r-:r\ c].2 8
f =
3
w 111
£
5
2 10
3

9
’1, 1 L L k. i 1
b 3 3 7 8 9

Days to germination

Fig.3. Correlation between germination and seedling
length grown at 10°C for 20 days.
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SUMMARY

The objective of the present study was to screen
cold tolerant soybean lines. Germination tests at 10,
17, 25 and 35°C were conducted with several soyb-
ean varieties which were introduced or collected in
Korean Peninsula. In addition, 10 and 20 day old
seedling heights grown at 10°C were measured.

Differences in speed of germination were found
among varieties at 10 and 17°C, while not at the
temperature of 25 and 35°C. The most conspicuous
varietal difference of the germination speed was ob-
served at 10°C. A correlation coefficient between
germination and emergence studied at 10°C was +
0.80, and the correlation coefficient between seedling
height and germination was significant at 5% level.
These results indicate that germination test at 10°C
would be effective in selection of cold tolerant lines.
There is no close relationship between maturity and
degree of cold tolerance.



