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Table 1 Change of germination characteristics in soybean varieties under low temperature stress
(%) Germination percentage (d) Average gem ination days
(%) (d)
Varieties Room Low Rel.ati v.e Room Low AVf‘,rag.e
tem perdture temperatu re gBMInanon tem peralurﬂ temperalu re germlnatl()n
percentage day s
36 96.3 69.3 0.72 5.5 17.3 3.15
40 95.4 66. 8 0.70 5.1 19.5 3.82
44 98.2 84.5 0. 86 4.8 15.1 3.15
45 97.5 79.0 0. 81 5.1 19.7 3.86
1 95.8 70.9 0.74 5.1 17.8 3.49
2 99.3 79.5 0. 80 5.4 20.6 3.81
14 95.7 67.9 0.71 5.5 21.0 3.82
4 96.5 81.1 0. 84 5.3 16.5 3.11
22 98.2 34.4 0.35 5.6 23.2 4. 14
2
Table2 Change of dry weight in different seedling parts of soybean varieties under low temperature stress
10 2) 10 (g) 10 (g)
Dry weight of ten plants Dry weight of ten seedlings Dry weight of ten roots
Varieties
Normal Low Relative Normal Low Relative Nomal Low Relative
temperature temperature dry weight temperature temperature dry weight temperature temperature dry weight
36 0.83 0. 61 0.73 0.57 0.31 0.54 0.32 0.29 0.91
40 1. 08 0. 63 0.58 0.67 0. 45 0.67 0.41 0. 36 0.89
44 1.02 0. 88 0. 86 0. 68 0.51 0.75 0.34 0.32 0.94
45 0.93 0.76 0.82 0. 60 0.45 0.75 0.33 0.30 0.91
1 1.03 0. 63 0.61 0. 60 0.42 0.70 0.43 0.41 0.96
2 0.78 0. 54 0. 69 0.45 0.29 0. 64 0.33 0. 26 0.78
14 0.77 0.59 0.77 0.51 0.23 0.45 0.36 0.31 0. 87
4 0. 80 0. 66 0. 83 0. 46 0.35 0.76 0.38 0. 36 0.95
22 0. 86 0. 45 0.52 0.59 0.27 0.55 0.27 0.20 0.74
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Table 3 Change of seedling length, shoot height and root length in soybean varieties under low temperature stress

(em) (em) (‘em)
The total length of plant The height of seedling Length of root
Varieties
Normal Low Relative Normal Low Relative Nomal Low Relative
temperature tem perature leng th temperature temperature len gth temperature temperature length
36 47.42 31.81 0.67 25.31 15.19 0. 60 22.12 16. 62 0.75
40 52.91 33.27 0. 63 26. 37 15. 14 0.57 26. 54 18.13 0. 68
44 61.16 45.90 0.75 27.90 20.93 0.75 33.26 24.97 0.75
45 42. 15 34.89 0.82 23.52 16.35 0.70 25.13 18.51 0.74
1 41.25 22.49 0.55 19. 66 9.61 0.49 21.59 12. 88 0. 60
2 36.01 18. 62 0.52 20. 10 9. 54 0.47 15.91 9.08 0.57
14 51.36 26.77 0.52 22.70 11.43 0.50 28. 67 15.34 0.54
4 32.62 24.57 0.75 16.75 12. 44 0.74 15. 87 12.13 0.76
22 50.77 20. 67 0.41 23.22 8.29 0.36 27.56 12. 38 0.45
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Table 4 The mean relative values of traits in three groups of soybean varieties with different chilling tolerance after cluster

Relative Relative Relative total Relative . Relative total Relative .
L . X Relative dry Relative root
Type germination average dry weight dryweight i oht of . length of shoot leneth
percentage germination of plant of seedling werght of oo seeding height one
days
| 0.8 3.37 0. 84 0.75 0.93 0.77 0.73 0.75
Il 0.73 3.62 0.63 0. 60 0. 88 0.58 0.53 0.63
it 0.35 4.14 0.52 0.55 0.74 0.41 0.36 0.45
5
Table 5 Correlation coefficient s among relative values of various traits in soybean
) Relative Relative Relative total Relative . Relative total Relative .
Chara L . . Relative dry Relative root
rerisic  Bermi nation average dry weight dry weight i cht of rool length of shoot lenetl
cremstie percentage germination of plant of seedling welght of 100 seeding height engtn
days
1
—-0.62493 " 1
0.774115 -0.59357 1
0. 55923 -0.37255 0. 345307 1
0. 695689 * —-0.74334 " 0. 543479 0. 517669 1
0.734224 -0.5830 0. 766298 * 0. 679676 * 0.720778 * 1
0.768173 " -0.6970 " 0. 832851~ 0. 664651 * 0. 746091 * 0.963768 * * 1
0.743471 " -0.7491 " 0. 681006 * 0. 612475 " 0.767644 0.945665 " * 0.932547" * 1
121 8
s Hodges L
’
(8] ‘
B s ’
K ’
° ’
’
o ’
s Stewart tor, .
s 3 s
° ’
’ °
s ’ ’

[3]



Press, 2001, 430.
6 Hong Nan, Hou Jun. SAS for windows statistic analy sis system
Text[ M] . Peking: Publishing House of Electronics Industry,
2001, 45 —49.
’ ’ 7 Xu Haming, Qiu Yingxiong, Hu Jin, et al. Methods of construe
’ ° ting core collection of crop germplasm by comparing different ge
netic distances[ J]. Acta Agronomica Sinica, 2004, 30(9): 932 —
936.
8 Tan Zhenbo Liu Xin, Cao Mingqing. Recent advances on mecha
nisms of maize chilling tolerance[ J] . Crop Sciences, 2002, 10(2):
56 - 60.

1 McConnell R I, Gardner C. O. Selection for cold germinations in
two corn populationg J] . Crop Science, 1979, 19: 765 — 768.

Pahl ian A. M, Silk W. K. Effect of temperature spati
2 Hope H.J, White P R, Dwyer L M, et al. Low temperature emer 9 Pahlavanian » Sille W ect of temperature on spatial

and tempo ral aspects of growth in the primary soybean root[ J] .
Plant Physiology, 1988, 87:529 —532.

10 Stewart C R, Martin B A, Linda R, etal. Seedling growth, mi

gence potential of short season soybean hybrids grown under cont
rolled environment and plot conditions[ J] . Canadian Journal of
Plant Science, 1992, 72:83 - 91.

3  Hodges D. M, Hamilton R. I, Charest C. A chilling resistant test
for soy bean[ J] . Canadian Journal of Plant Science, 1994, 74: 687 -
691.

4 Hodges D M, Andrews, C J, Johnson D A, et al. Sensitivity of

tochondrial characteristics, and alternative respiratory capacity of
corn genotypes differing in cold tolerance[ J] . Plant Physiology,
1990, 92: 761 - 766.

11 Hodges D. M., Hamilton R. 1, Charest C. A chilling response test
for early growth phase[ J] . Agronomy Journal, 1995, 87. 970 -
974.

maize hybrids to chilling and their combining abilities at two de
velopment stages| J] . Crop Science, 1997, 37: 850 - 856.
5 Yan Qichuan. Seed Science[ M]. Peking: Chinese Agricultural

IDENTIFICATION OF CHILLING TOLERANCE IN EARLY SOYBEAN VARIETIES
AT GERMINATION AND SEEDLING GROWTH STAGES

Song You' Wang Jian®

(1. Heilongjiang Engineering Center of Soybean, Harbin, 150001;
2. Soybean Institute of Northeast Agricultural University, Harbin 150030)

Abstract T he chilling tolerance of nine soybean varieties at germination and seedling growth stages were
investigated by determining traits of germination characteristics and seedling quality at normal temperature
(25 °O) andlow temperature (10 C) stress. The ratios (relative values) of trait values at low temperature
to those at normal tem perature were used to assess chilling tolerance. The results showed that the seedling
of soybean verieties was more sensitive than root to low temperature, dry weight of root and seedling in
chilling tolerance lines were not reduced by low temperature stress. T he cluster analysis was used to solve
assessing difficulty of chilling tolerance due to small differences among relative values in soybean varieties.
Nine soybean varieties were clustered into three groups : chilling tolerance , intermediate chilling to ler
ance and chilling sensitivity. The correlation analysis showed that the relative values of germination per
centage, the height of seedling, dry weight of seedling shoot and root were significantly correlated with
each other; they were suitable parameters for evaluating chilling tolerance.

Key words Soybean; Chilling tolerance identification; Cluster analysis; Correlation analy sis



