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Abstract ; Lodging is one of important factors influencing the yield of soybean, therefore , identification genes/
loci related to lodging is of great importance for breeding high-yield varieties in soybean. Up to now, lots of QTLs re-
lated to lodging have been identified based on the construction of various genetic linkage maps using different segre-
gation population. In this study, meta-analysis was used to integrate QTLs published in the references based on the
physical integration of these QTLs. The results showed that six QTL regions located on three linkage groups(LG C2,
F,and L)had the most repetitive times in the integration analysis. Overview method was also used to optimize the
genetic position of each integrated QTL on different linkage groups. The valid QTL regions were all narrowed down
and some of them even narrowed to the 0.2 cM. Finally, an SSR marker Satt277 was selected according to the
screening of these valid QTL regions. These results could be used for gene isolation and marker-assisted breeding of
lodging resistant varieties in soybean.

Key words : soybean ;lodging ; physical integration ; meta-analysis ; overview analysis

BRZ AN NR G VR AR ER TN E R ESCIRESBUR AR IR G, R A7

W E:2013-04-15  {EEIAHA:2013-05-15 R4 HARAHA:2013-12-19

URL:http://www. cnki. net/kems/detail/11.4996. S.20131219. 1311. 029. html

EEWA . FMFE AR AR H (31271753 F1 31071446) ; [F K @ BHEHT 5L FETH4] (<8637 K1) (2012AA101106) 5 [ Z B} 4% 5 # 314
(2013BADO1B03)

B—EFBR T MR G R AR QTL 7, E-mail ;1s200230021s@ yahoo. com. cn

WA F R, TR R TEAEFENISE . E-mail: guoyong@ caas. cn

SAFVER S I , WF5E 0 o KOG S R & . E-mail  giulijuan@ caas. cn



138 iR 7/

wOW E R 15 %

AR e ) R AS OORHVE A 7
SR T HL A 25 WSOPR AT R T TRV, B 2 T 12 1 U
A, T RECF A 0, R LR PR R K
SrEEEERRD KSR AT LS SR
it JBT ) B AT, DG T % 8 0 3 O % 3 O A 1Y
TRER Vel el B W g 3k 229 LL EPY AR E
B 7 1 28 36 R W B AR R R K T
ME R 22— H I, #F 58 K 5 R Bl
HOEFBER MRS, BRI & F A E
EHW

R G AR R S T S BB IR X A FEER SR L
ek HList L 1 e 2 2 R LR A 25
Ho BHHTEWNANE A 2 s e B e AL 1 4R
GAERE QTLs,iX 88 QTLs J 20 T KM 15 4
R, AR Z 0T 58 45 2R A0 2 B R T v 4 il 431K 1Y
QTL 5 —Se k5 | F 229 8 5F QTL &k T A — IX
BT S TR AR L R BT C R
EJ2 R FAS [A) FF A 1 BRAS QT AY T ik 48 22 57 8¢
R, KGR QTL 7€ A28 A 75 F] HIEE 2 i fE K
VE#E— BB IESE

BEE QTL & {7 & H s 4% 3 1 35 , anfa
BRI FHAS ] P81 3% e 2 462 19 QTL & 5L — ARl 22 [a]
B, V. C. Concibido &™) Xof K 7 Jfa 4 £k g il i v
QTL HEATHIBEAE 45 B G EBURE (18 S P fh)
AIBTIE QTL X3 (9 4~) B H & 20 M IEBREZ B,
1M BL(11 S H@fk) (C2(6 SHAIK) D2(17 T
i) R Lo 0E 34, BRI S JES,
TCAHT 77 ( Meta-analysis )t 1] DL #& A AN R BEAK AY
QTL,iZ 7 ¥ ol G. V. Glass™ 78 0> 38 27 45 1 42
W RER PR U K R WA O
R R ERLEN KRR RK
BN SE7I RN o 0 7N T o) 11 D W A3 E IR o
AN JE Z A il s A 1 K, LRG3 A 4B AR
ICHEE | HARMER QTL fyst A% o B | 2 L EHE i A

R1 YIEEE JTTHH . Overview 247 3 M5 E M EIE R

() AR 4R bR oad 8] BE s — AN AT, 5 — S 7 ik
Overview % B SR A E  F. Chardon 251 5% HLF)
FHIE 20 BT oK R TR AR DG 1Y) 313 AN b
QTL Ak Ry 62 A~ HAL” QTL; LA sk A £
127 AT Kbk QTL #1157 AT KKK QTL 4>
WAL R 40 A4S« E 527 QTL #17 A~ ES2” QTL, 7E
KE, XIAE "™ 3 H Overview ZhHrikxt 138 4~ 5
KIGHE H B A G QTL ATk, S8/
6 MEEUCHE LM QTL X ], ) 5% 40 F) 1
201 M RERREM AR QTL /58, 58] 15 hkiE
(38 " QTL, FF 01 H 17 AN RT B85 bk s AH ¢
i 3 3 I

A FE T SCHK A 1) 7 BAR M A DG QTL
PTG B R T A B 7 TR B UE T B M A
1) 6 X [E], FiE T Overview 43T ¥ 31X £ X 6] #E 4T
Tk, AT B T 6 4>« FLSL” QTL Wit fG i &, If
Ve T RRE PERGE Y A TR D Sat277 , AT AR
PUBEIR A FhRic B PR IR LS5

1 HR5H%

1.1 KXEEIRIEEX QTL FRRE

BT B R A © &R RGP E i 5
RGEMREF B QTL A7 5, £ Ty ML T
Hr Al Overview 7T s QTL &AL {5 B A 5E A,
3 Tl o3 B 5 v e BB i) B o TR AN R A ] (3R
1) A P Ak FH T 18 5 SCHR™Y R G QTL
it 71 A T HTT R R 17 R SR O i 66
A~ QTL v )ﬁ; Overview 77 & H 15 & X
kO 1 49 A QTL i i, Hoh ZFh &1k
(ANFEAEAR A EE ) T B 5T 25 SR 4 AN [a] 3 30 o Ak
H, GtAA QTL Y3 iR 24 PR G R KB 3%
BiRE L QTL #H QTL X5 % H . QTL £ FK . QTL 7£
AFEEE ERYs e AL E | QTL fEA L EE F AL bR
OB e DA R IS

Table 1 Source of original QTLs for physical integration, meta-analysis,and overview analysis

ik Jt OTL % H SHEHFEBURE Linkage group of QTLs S
Methods No. of original QTLs % H Numbers 44 % Name No. of references
YyBRRE Ay 71 15 A2 .B1.B2.C1.C2.D2 .E.F.G.H.I.J K.L.N 18
Physical integration

T 66 15 A2 .B1.B2.C1.C2.D2.E.F.G.H.I.J . K.L.N 17
Meta-analysis

Overview 7347 49 9 Bl .CI.C2.F.G.I.K.L.N 15
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Fig. 1 The integrated map of QTLs related to lodging in linkage group C2,F,and L of soybean
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Table 2 The numbers and valid regions of QTLs related to lodging after integration of meta-analysis

BAHT QTL 20 H BAJE QTL 50 H f/NEAF X (B8] QTL The smallest valid regions of QTLs
HEPRE AIC {H -~ Sy Sy
QTL number before QTL number after JEEE (eM) FEARIC L B FibRic L B
Linkage group AlCvalue . . .
integration integration Range Position of left marker  Position of right marker
Cc2 10 2 38.51 2.96 112. 13 115. 09
F 14 3 62.3 10. 24 124. 87 135. 11
L 7 4 103. 38 3.22 88. 31 91.53
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The horizontal axis indicate the genetic position of QTL after overview analysis. The ordinate axis indicate the possibility

of the true position existing in the interval between x and x +0. 5 on the whole linkage group
2 C2.F i L ZE$i8 _FXZEXMEX QTLs B Overview 4317
Fig.2 Overview analysis of QTLs related to lodging on in linkage group C2,F,and L of soybean
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Table 3 Comparison of regions in most stable QTLs related to lodging integrated by three methods

Linkage group

TP QTL XAl (M)
Interval of repeated QTL

JEAMT QTL X [a] (M)

QTL regions after meta-analysis

Overview 7 HT A5 2[4 QTL 5 f& 1V & (cM)

Genetic position of QTL by overview analysis

Cc2 100 ~ 120 107.59(103.95 ~111.23) 107.5
c2 100 ~ 120 113.61(112.13 ~115.09) 113.5
F 100 ~ 120 118.14(111.88 ~124.87) 117
L 0~20 11.10(6.63 ~15.56) 10.5
L 20 ~40 32.12(29.65 ~34.58) 31
L 80 ~ 100 89.92(88.31 ~91.53) 89
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Table 4 The comparison of valid regions in integrated QTLs related to lodging after analysis of three methods

J5hf QTL i
FLE/ BARXE (M)
Genetic position of original

QTL/valid region

QTL Ay f TTRk 3/ 2 BT
The genetic contribution

rate of QTL/linkage group

Overview JTiE AL IE1L
{78/ B KA BE (M)

Gnetic position

JLA TR A E
A B EAE X (M)
Genetic position

after meta-analysis/valid region after overview/valid region *

12% /C2 116.72 ~131.75/15. 03
23.5%/F 88.09 ~111.89/23.80
16% /L 30. 88 ~38.16/7. 28
45% /L 68. 20 ~86.60/18. 40

112.13 ~115.09/12. 96 113.42 ~113.62/0. 20

111.88 ~124.87/12.99 116.91 ~117. 65/0. 74
29. 65 ~34.58/4.93 30.93 ~31.22/0.29

88.31 ~91.53/3.22 87.88 ~89.13/1.25

TR XA AR S A LR BE T Overview 23 Hrdiqt (1435 14 17 EAR AR A A b in 54531

* The valid regions were calculated according to the markers around the genetic position after overview analysis public genetic map of soybean
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