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Abstract The main purpose of this paper was to map the QTLs related with salt tolerance in germination stage with backcross
introgression lines (ILs). These QTL loci could be used to breed soybean varieties with salt tolerance, improve efficiency of
stress-tolerance breeding. A primary backcross introgression lines (ILs) were constructed with Hong-fengl1 as recurrent parent and
Harosoy as donor parent. Then 48 individuals from BC,F, introgression populations were obtained after screening in 1.75% NaCl
solution comparing with the Hong-feng11 at germination stage. The QTL identification of the germination stage was conducted by
chi-square test and analysis of variances with the introgression populations. There were 8 QTL related with germination rate at
germination stage; 5 QTL related with germination energy; 5 QTL related with germination index at germination stage; 5 QTL
related with membership function at germination stage. There were 13 QTL located with BC,F, introgression populations after salt
stress by chi-square test. The QTL at Sat 108 on O linkage group was identical detected by both chi-square test and analysis of
variances. So the QTL should be essential for salt tolerance. The results provide a foundation for fine mapping, cloning and
molecular breeding of favorable genes related with salt tolerance.

Keywords Soybean; Salt tolerance; QTL identification
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Table 1 Frequency and deviation of donor alleles in introgression lines for salt tolerance

3 i
IS MAEL Mean+SD Range
Population No. e A r
Frequency Frequency
BEALIE A 46 0.29+0.15 13.71£18.90 0~0.62 0~97.22
Random population
[REPRUEEZEREN 48 0.35+0.14 25.84+29.18 0~0.81 0~180.36
Selected population
2R 2 M EREAH AL s KR D7 K
Table 2 Distribution of salt tolerance loci by chi-square test
SiRIREREN R MEFETEAR/ R BRI A
QTL Random population Selected population Selected/Random
Frid R DI r Wi $ r
Marker Group Frequency Frequency
Sat 271 Al 0.11 0.03 0.57 75.01 96.01
Satt424 A2 0.24 4.21 0.38 24.03 4.06
Sat 331 Bl 0.29 6.86 0.44 39.11 4.81
Satt726 B2 0.12 0.03 0.38 24.03 25.06
Satt556 B2 0.26 5.58 0.47 42.42 8.83
Satt577 B2 0.36 18.63 0.51 57.86 4.00
Satt640 C2 0.10 0.12 0.36 19.81 3243
Satt184 Dla 0.10 0.08 0.20 1.68 3.95
Satt522 F 0.09 0.26 0.20 1.87 591
Sat 180 H 0.62 97.22 0.81 180.36 5.93
Satt529 J 0.23 3.89 0.47 44.96 12.42
Satt513 L 0.20 1.22 0.46 41.98 17.34
Sat_108* (¢} 0.05 1.87 0.43 32.67 133.39

V2 DU 75 72 3 LRGN 21 A7 45, (P<0.05)

Note: *: Both detected by chi-square test and analysis of variances (P<0.05)
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Figure 1 Distribution of QTLs related with salt tolerance in germination stage
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Table 3 Distribution of salt tolerance by ANOVA analysis
LE2IN B Frid (A F {8 IR DUREE
Trait Group Marker Location F-value Additive effect ~ Contribution (%)
RIER Cl1 Satt180 127.77 4.77 -0.06 19.26
GR Cl SOYGPATR 10.34 7.44 -0.03 27.11
Dlb Satt271 137.06 4.49 0.05 18.32
E Satt231 70.23 6.99 0.10 25.89
E Satt411 12.92 10.75 0.05 34.96
I Sat_170 75.00 4.59 -0.01 20.32
N Satt255 76.49 5.32 0.03 21.88
0 Sat_108* 129.30 7.24 0.10 27.59
R E Satt411 12.92 12.35 -0.09 38.18
GE E Satt231 70.23 8.60 0.11 30.07
N Satt549 70.60 4.57 0.09 18.59
N Satt255 76.49 6.04 0.04 24.12
0 Sat_108* 129.3 12.36 0.12 39.42
REFIRE Cl1 Satt338 123.79 4.88 -1.30 20.42
GI E Satt231 70.23 6.72 1.30 25.14
E Satt411 12.92 12.66 -1.43 38.77
N Satt255 76.49 4.46 0.18 19.01
0 Sat_108* 1293 14.83 1.48 43.83
i e R 3L Cl1 SOYGPATR 10.34 4.95 -0.16 19.85
MF E Satt231 70.23 7.97 0.37 28.49
E Satt411 12.92 12.75 -0.33 38.94
N Satt255 76.49 5.62 0.10 22.82
0 Sat_108* 129.3 11.91 0.41 38.54

VE: T MR 20 11 S5 AL LB A A Harosoy S5k PR R IS A0
Note: *: Additive effect was associated with Hong-feng11 alleles replaced by the alleles of Harosoy

2.2 QTL EAL IRTFEHE I

I 215 11 A1 Harosoy 4 22 1) [FA8 5 N R BEAA Ky 77
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By, e s st — S T A n] SR
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TR0 e R AT 1 2R A & 5 2 DR TR B 80 O 2 4%
Bt e A7 2 10 AN ERAL A, 4 N FRbr e Ar 45 K2 [h]
AR 03500k o A FHIEREAF A4 LT 2253 1T (1) 7%
SERT QTL RIS, BEATLAE A (1) AT 2 1R A (1
HH T 5 ) 226 % 1R A FH -5 SO A4 S5 A7 ik DRI 23 R A=
AL, BB T BHE RS E IS 1R 5 R e] BLE A
AHRAL T AR T AN RBARRR SR, A
ZAREAR T — LT R P S R IUARX T 21

T ARIR)™ B4 73 B G LR, 2009), TERL B P A L
AL R R IR R BES AR 2 TR sl 4
JEENL QTL HIMKHE o HIRS T3 ASE K B (R
U, A BEHURE A B Be e AR AT 5. RS
IIMTREIE] 13 Moy B AL AR, O EBUEM Sat_108
FEAEDUASZE IR AR AR 7 70 s 2R A7 1, ]
A5 K ZF I s PR S DI R

g B, AR AEFBESERARN., B
ARERPEEREMZESR, FARERFPEEAL K
SARZMERM BRIV 2B TRA
B 22 S5 R OB RIE, 2009). b F AR EAT
i £k 4 e I 11 20 355 Fl, Harosoy J& T+
TSRS e 7 2 T e B S AN N T Y VA if
RN AIHTR I, 20 11 SRR 5L R DR ANMA
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