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Abstract Northeast of China was the main planting area of soybean, which low-temperature restricted the production of soybean. It
was significant that breed the soybean with high germination and emergence rate at low-temperature in alpine region. A set of the
high-backcrossing introgression lines were constructed with Hongfeng 11 as recurrent parent, which was a local variety in
Heilongjiang province; and Harosoy as donor parent, which come from American. The BC,F, lines were screened in low-temperature
at seedling stage, and 45 transgressive lines were screened out in low-temperature condition. 51 pairs of SSR primers with fine
polymorphism were used to analyze the selected population and random population of low-temperature and drought tolerance.
Related QTLs were obtained by Chi-test and ANOVA analysis with genotypic and phenotypic data. 13 QTLs were detected for
low-temperature tolerance at seedling stage, 13 QTLs were obtained by chi-test and one obtained by ANOVA. Among the QTLs,
SattO41on linkage group D1b was detected by the both analysis motheds consistently. The QTLs detected above were significant loci
for mechanism of low temperature-resistant in soybean. These QTLs lay a foundation for the research of mechanism of low-
temperature tolerance at seedling stage in soybean, and also provide some useful informations for low-temperature tolerance location
in new soybean species.
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Tablel Frequency and deviation of donor alleles in BC,F, lines from the population of HarosoyxHongfeng 11 for low-temperature
tolerance at seedling stage

T e
" e
FER AL Mean + SD Range
Population ) B
Frequency Frequency X
AR
ILFERHE . 0.28+0.16 17.51£25.59 0~0.65 0~104.08
Selected population
»ﬁ YA
BEPLEE ¢ . 0.28+0.14 16.49+23.71 0~0.63 0~104.03
Random population
A2 2 Ry BB I U I QTLs
Table2 QTLs of low-temperature tolerance detection by chi-square test at seedling stage
HEHERE
Frid TEBRE random population Selected population /B
Marker Linkage Group 3 2 Selected/random
Frequency X Frequency X
Satt338 C1 0.20 2.13 0.65 104.08 50.20
Sat 192 Dlb 0.24 5.04 0.50 5191 14.54
Satt041* Dlb 0.40 29.76 0.20 1.68 6.42
Satt271 D1b 0.31 12.84 0.51 57.86 7.73
Satt669 D2 0.15 0.14 0.32 13.07 7.93
Satt651 E 0.23 4.43 0.38 24.03 4.36
Satt663 F 0.28 9.61 0.00 5.34 16.14
Satt142 H 0.18 0.93 0.37 21.87 9.40
Satt440 I 0.43 35.12 0.21 231 8.06
Sat_020 K 0.40 27.48 0.16 0.21 9.49
Sat_244 M 0.50 50.63 0.33 15.01 4.45
Satt336 M 0.58 79.01 0.18 0.83 26.95
Satt540 M 0.43 37.58 0.07 0.83 22.59
TE: * o WUBG 55 5 28 3 B AL [RIRGIN 21 167 £ (P<0.05)
Note: *: The QTLs both detected by chi-square test and ANOVA (P<0.05)
R 3 T7 A TR WU I, QTLs
Table3 QTLs of low-temperature tolerance by ANOVA analysis at seedling stage
PR R o & F {H ks D TR
Trait Linkage group Location F value Additive effect Contribution(%)
(STEYIVE S ¢
Low-temperature Dl1b 84.04 4.13 0.03 8.58

Response Index

TE: o US55 07 72 43 WL RUR N 1 (0 17 25(P<0.05); 1): INPERUN A 204 11 2547 5L D Bl {144 Harosoy 2537 1k PR R 1280
Note: *: The QTLs both detected by chi-square test and ANOVA (P<0.05); 1): Additive effect was associated with Hong-feng11
alleles replaced by the alleles of Harosoy
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W, SR
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2002), H & ] LR ST 55 R 7 A A7 E )
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JLor 22— JRAR RIS SN TG 5e A iR I T
WG —ShRICA A SRR, (EARE

1% #% %= (Genetic Hitch-hiking) (Smith and Haigh,
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Figure 1 Distribution of QTLs related with low-temperature
tolerance at seedling stage in different linkage groups

Note: The circle represented the QTLs located by Chi-square
test under low-temperature tolerance at seedling stage; rhombus
represented the QTLs located by ANOVA under low-
temperature tolerance at seedling stage

BeE A B —3. C1EBURE L1 Satt338 JE 7L £h
ZAE R B AL B 5 R 2R BOM O I A R (B FE 4E
2011); DI1b ZEHRE LY Satt271 SEAEM 25415 T &
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