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Abstract: Lodging is one of the main limit factors for high and stable yield and good quality of soybean, which
is a quantitative trait. In this research, 59 QTLs, reported in recent 16 years related with soybean lodgingw collect-
ed. An integrated map of soybean lodging QTLs had been established with soymap2, published in 2004, as the ref-
erence map. With the software BioMercator2. 1, QTLs were projected from their own maps to the reference map. A
method of meta-analysis was used to narrow down the confidence interval, 11 consensus QTLs and their correspond-
ing markers were obtained respectively. The results would be the basis for fine mapping and cloning of genes for
lodging in soybean.
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Chardon %°/ £ %6 & 313 N E K LRI M % QTL
5B b, 7 A BioMercator2. 1'°’ 8k {4 i 17 7T
i, KRB 62 4~ — B ¥ QTLs( consensus QTLs) ,
AV T TR AN X B L B R Y QTL B £
T 2 22408 Bk TR # QTL JERE |, 3 H—
BAERFT AT RRAFTH . AR M SoyBase ¥F
B RUHOCSCRRIRE AR B R T AR XN
QTL i 55 £ 59 4>, #| F BioMercator2. 1 3 {445 HK b
ERYE QTL S B 2K L MBET —KKEH
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1.1 XE@ERY QTLs EEMNKEMER

MK G 2 3L B4 FE (hitp://www. soybase. org)
MORENXER P TREES KT BREHEXH
QTL {5 B, 6148 QTL &R FrfE & SHO1 B W L 45
it AEREE, ERERET AR E#EYE
AR AT QTL AT b K LB (B 2 LK B ik ¥
WETMA QTL AU BERER)., MB(HEK
MRENVERREGFXE)MARKE(RBERUT
FOLH) RER QTLM 2 M EESH. ME QTL
B9 B A5 X B A0, AT LIAR 3% Darvasi 4'7° AR i
Wi 95% B{SX 4.

C.I. =530/(N xR?) (1)
C.L. =163/(N xR?) (2)

Hv C.1. 48 QTLs 9 & {5 IX [d] ( confidence in-
terval) N AR R BEIR B9 K/, R* R %1% QTLs 1Y
HwEERE, AR EHTFEZH FEE, AR
(Q)EHTEABXLRBK,

1.2 KEfEHH QTLs FEMAE

BWER M QTL RIERHFHEMNMNGERH
QTL 5t £ 1) J5 44 ) i 15 % A i#% soymap2® A1 LA b
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149 38 167 4 B (55 20 00 % 10 70 A A0 R 12 AH X 7 B9 A B
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4 R 5 IR QTL A AR 10 5 JE 36 4R iE,
EFQTLERKRIE T LA RIEGLNEFIRICHE
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— QTL FHIRiCE R B 5 soymap2 &% A i
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FA G E P, Z )5 A tools-Maps-projection Ifj fE
BENEAEEES R QTL #5135 % B soymap2
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2.2 QTLHYMRHES Bt QTL @& 4 4 QTL,G #0 L BB QTL %
B MRS, 7 Bl MG ESIMA KRR OQTL B E 34 QTL,C2.E A B2 B OTL e
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Table 1 Information of lodging QTLs in soybean

QTL ™% FAK 35 /N a8 )i ik A PR S
No. of QTLs Parents Population size Analysis Methods Population type Reference
4 B x gk 1138 -2 184 CIM RIL 21
6 15729 xpF 32 165 CIM RIL 31
6 BEBxKAELXBRE 257 SSMD RIL [12}
7 Pis x Beeson/Kenwood/Lawrence 236 CIM RIL [13]
1 G. max x G. soja 120 CIM RIL [12:
4 Essex x Forrest 100 CIM RIL [14]
1 Kefeng 1 x Nannong 1138 -2 206 CIM RIL [15]
1 Essex x Forrest 100 CIM RIL [16]
1 G. max 1A2008 x G. soja P1468916 468 CIM BC, F, [17]
8 P1 416937 x Young 120 ANOVA F, 18
5 Minsoy x Noir 1 240 M RIL {19
2 Archer x Minsoy 233 ™ RIL (20}
S Minsoy x Noir 1 236 ANOVA RIL [20]
1 - 177 ANOVA F4.6 [21]
2 Noir 1 x Minsoy 284 ANOVA RIL [22]
1 BSR 101 x LG82 -8379 167 ANOVA F, [23]
1 1A2008 x PI 468916 468 MNTECRLO BC,F, [24]
2 Coker 237 x PI197100 11 ANOVA F, [25]
1 - 248 BSA RIL [25]
Total: 59

IM: X fu] 5 F & Interval mapping;CIM: & & X i) fE A 3 Composite interval mapping
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FEABRBRAHEE 11 AEAQTL(XR2),

i %R QTL #9 Meta 43 #7,B1 BB
A QTL gy 4 4 QTL 44778 3|, B & ¥ Bl #66. 97 ~
80.49cM , iZ3# Fl QTL #3438 fe WAk R 4 8.36%
C2 EHBEME | &R QTL dh 4 4~ QTL 78 3,
WSEHER 110.63 ~113.4cM, 42 1EF QTL 4
A~ QTL 478 8] B R E N 112.71 ~115.49cM, F
HYBFNE L NEH QTL 1 2 4 QTL ¥4 3|, &
EHE N 3.5~26.6cM,% 2 4B QTL i 2 4

BH@ER QIL 3 M QIL AR, BERWE N
108.47 ~110.2cM, L &SiBME 1 A8 A QTL i 3
A QTLAHTBE, HEWLEN2.29 ~5.84cM, 52
AMERQILE3IAN QIL A BR, BEHEEN
8.32~12.14cM, %3 A5EA QTL 5 2 4 QTL 4347
43, B35 LR 30.66 ~33.78cM, 54 4NE A QTL
B 3 4~ QTL 418 3, B %76 Bl K 36.77 ~39.55¢M,
HSAEM QTL 2 A QTL 4+ #ifH 38|, BB E N
93.18 ~110.2¢M, X ¥ QTL J E L 3 M QTL fif

QTL MR 2| MEME R 34.9 ~43.7cM, CEH K TATHTHRHETHAMERZTHE.
£2 KEHRMEN Meta HHER
Table 2 Meta-analysis Results of Lodging QTLs sinsoybean
#A QTL i QTL
#F OTL e EF&% g EF.X—T w
san  ncH amcan Ty W) mme i RRN ute T e
LG AIC value M(?']"L CL L-marker L—ma'rker Distance R-marker R—m'arker Distance
position coordinate of MQTL ordinate of MQTL
to L-marker to R-marker
B1 28.82 73.73 66.97 ~80.49 13.52 BLT043-1 66.77 6.96 Satt332 80.89 7.1
C2 29.46 112.02 110.63 ~113.4 2.77 Bngl64-1  110.14 1.88 Satt319 113.42 1.4
C2 29.46 114.1 112.71 ~115.49 2.78 Satt289 112.35 1.75 A397_1 116.72 2.616
F 24.04 17.5 3.5~26.6 23.1 Satt193 3.42 14,08 Satt659 26.71 9.21
F 24.04 38.9 34.9~43.7 8.8 Satt160 33.19 5.715 Satt516 44.42 5.52
G 9.99 109. 86 108.47 ~110.2 1.73 Sat_372 107.75 2.11 L120_1 110.45 0.59
L 26.02 4.06 2.29~5.84 3.55 Sat_408 1.31 2.747 Sle3_4s 6.19 2.131
L 26.02 10.23 8.32~12.14 3.82 BLTO10_2 7.85 3.82 Satt182 14.03 3.797
L 23.53 32.22 30.66 ~33.78 3.12 Satt398 30.58 1.693 G214_1 34.14 1.92
L 23.53 38.16 36.77 ~39.55 2.78 A023_1 36.7 1.46 Satt462 41.00 2.842
L 13.09 101.7 93.18 ~110.22 17.04 Sat1664 92.66 9.04 A802_2 111.07 9.37
3 it HHE QTL A X IR A FREEH T MAS (arker

AT EERMAHRPERFMA, Guo
SPIH R R R QTL BE4T T R4 47, 14 3
HEL QTL RHZ4itrid. KEBRUERHENE
HEH K, AN KSEHRE QTL Ehs R K
NECEEN AR LR, BEEFHREERME
QTL {Z B, #| A BioMercator2. 1 %k {4 f it 5 2h BB 1
HIEFMBERNERE QTL B IS L H#E ., *
Al Meta 53 5 8 , E RGBT AP R A QTL & Al
L BB R R QTL, 45/ B A5 X A, Meta 43
WEHEFXEFARGE T REEMM EERIC,
TR QTL BAEEHRICEE, BFER, TH#EH
BRI K, FIRERFE B R B &4 T B0 20
i QTL, 78 H 54 i 4 X B JF & A8 0 ) 2 15 43, X
FTHEEREHEPRIIM OTL, T UALS A HE

ssisted election, MAS) M4 Finic, HE S Z XK B
Byt TR, X A (R B R A S A AT BT
W, ES e REBENEEBBE SR -SRI, ZR
¥IE 0 THBIER, TR A MAS MLRME,

AWFRE T Meta 5047, KX4/MT #IAE AL
QTL MERXME MEXRTENAFGENABTE
REYER¥MER, SEWHFENEYER S
FHRAMNIWE A QTL KB, H M AHEMFELELIR,
Mg REEZH,QTL B QTG W#BEE T HAl,
EH QTL A KT E R QTL MKSA SN R FH#
BhERMEE T XA,

BABASHKREERE QTL, BB KT AR
¥ QTL —H ¥ Wi, 4+ % T BIC2FGL MR £,
BT Meta 34775 8] 11 NE A QTL, R B[R X [ &
MR GE/INE] 1. 46eM, K KA T QTL B 5E iR
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