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QTL Mapping for Vining Growth Habit of a Wild Soybean Accession PI342618B
LIU Li, XING Guang-nan, LI Xu-liang, XU Zhi-yong, KONG Jie-jie, GAI Jun-yi, ZHAO Tuan-jie

( Soybean Research Institute, Nanjing Agricultural University/National Center for Soybean Improvement/Key Laboratory of Biology and Genetic Improve-

ment of Soybean, Ministry of Agriculture/National Key Laboratory for Crop Genetics and Germplasm Enhancement, Nanjing 210095, China)

Abstract: Vining growth habit is the basic characteristics of annual wild soybean. In the present study, 286 lines of a recom-
binant inbred line population (NJRINP) derived from the cross between Nannong 86-4 and PI342618B were used to conduct
field experiments. Vining growth habit was investigated at beginning flowering (R1) and full maturity stage (R8) in 2013 and
2014, respectively. The composite interval mapping (CIM) of the software WinQTLCart 2. 5 was used to map QTL with a ge-
netic linkage map of 226 markers. The linkage group D1a( Chromosome 1), G( Chr. 18) and L( Chr. 19) were found to be re-
lated with vining growth habit at R1 stage. The QTL ¢VGH-Dla, qVGH-G-1 and qVGH-G-2 was detected during the two years,
the QTL ¢VGH-G-2, which accounted for 14. 16% and 14. 18% of phenotypic variation, was the major QTL controlling vining
growth habit at R1 stage. Two loci ¢VGH-G-1 and qVGH-L were found for vining growth habit at RS stage. The ¢VGH-G-1 on
linkage group G had similar contribution of phenotypic variation at both R1 and R8 stages, indicating that the locus was a sta-
ble one at whole growth period. The ¢VGH-L on Linkage group L accounted for 39. 11% and 23. 14% of phenotypic variation
in two years respectively, was considered to be a mojor QTL controlling vining growth habit at R8 stage. It might be related to
determinate habit gene Dtl according to its physical position on the chromosome. All positive alleles of vining growth habit are
from PI342618B. However, the genetic system of vining growth habit at R1 stage is different from that at R8 stage.
Keywords: Glycine soja; Vining growth habit; QTL mapping; Composite interval mapping
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Table 1 Distribution of vining growth habit in parents and NJRINP population
2E7K Parents 4 33 %& RIL population
AR A — — — -
. A 864 FHIE + bR WA AF IR LR
Traits Year PI342618B
Nannong 864 Mean + SD ¥ GCV Range h%/ %
HaAE B & vk 2013 1.0 4.0 2.33 +£0.69 0.239 1.0~3.7 46.3
VGH-R1 2014 1.0 4.0 2.58 +0. 85 0.334 1.0~4.0 69.8
TR e AR 2013 1.0 4.0 3.32+0.92 0.241 1.0~4.0 74.4
VGH-R8 2014 1.0 4.0 3.27 0. 81 0.227 1.3~4.0 69.2
2001 @ gr7s 2013 200
¢ 180 | R1 stage 1 v 180
£ £
S 160 [ J Z 160
5 140 RS stage 5 140
-] =
g 120 g 120
= =
Z 100 Z 100
= 80 o 80
We W&
&K 60 &K 60
40 40
20 20
0 0
1 2 3 4
%33 B4

Vining growth habit

Vining growth habit

SR B SR A LT AR £ 8. NN N4k 8645 P1 Jy PI342618B,
The arrows indicate the location of means of parents; NN is Nannong 864 ; PI is PI342618B.
B 1 E41%E7E NJRINP BEh 57
Fig. 1 Distribution of vining growth habit in NJRINP population
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E AHTTHR RN &, 4000 8. 74% F14.28% , G i
HiFE (Chr. 18) LML s qVGH-G-1 Fl qVGH-G-2 , 5
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Table 2 QTL for soybean vining growth habit and their genetic parameters estimated
. ’ (ACH e . PJIINE YA Uil
PRIR ARy RLE-ESTE . Fric X 8] L//EL ALy LOD {4 . )
Position Addictive Variance
Trait Year QTL-LG Marker interval Position/Mb  LOD value
/eM effect explained/ %
qVGH-Dla 53.5 Gm01PAV0849 ~ GmO01PAV0982 44.2 ~49. 1 4.79 -0.21 8.74
2013 qVGH-G-1 9.1 GmI8PAV0189 ~ Gml18PAV0247 3.3~4.5 3.26 -0.17 4.75
qVGH-G-2 23.1 Gm18PAV0247 ~ Gm18PAV0397 4.46 ~7.1 8. 00 -0.27 14.16
VGH-
Ri qVGH-Dla 57.5 GmO1PAV0849 ~ GmO1PAV0982 44.2 ~49. 1 3.22 -0.19 4.28
qVGH-G-1 11.1 GmI8PAV0189 ~ Gml18PAV0247 3.3~4.5 9.00 -0.33 12.74
2014
qVGH-G-2 21.1 Gm18PAV0247 ~ Gm18PAV0397 4.5~7.1 8.43 -0.35 14. 18
qVGH-L 57.6 GmI9PAV0900 ~ Gm19PAV0979 41.9 ~44.2 4.95 -0.29 9.02
qVGH-G-1 7.0 GmI8PAV0143 ~ Gml18PAV0189 2.42 ~3.3 7.31 -0.24 6. 85
2013
VGH- qVGH-L 60. 6 Gm19PAV0900 ~ Gm19PAV0979 41.9 ~44.2 26. 05 -0.56 39.11
R8 qVGH-G-1 9.1 GmI8PAVO0189 ~ Gm18PAV0247 3.3~4.5 8.24 -0.27 10. 41
2014
qVGH-L 61.6 GmI9PAV0900 ~ Gm19PAV0979 41.9 ~44.2 14.99 -0.41 23.14
D1a G L
o —g—zggg‘: SRRl I" GMIBPAVO143 00 CmISPAVOSTO
12.3#cm01mv0222 Re qvGH-G-1* 11 ™ Gm18PAVO189 10§ —~++— Gm19PAVOST6
16.8 -] | - satt532 R1 gVGH-G-2+ 1917 [ ~bimiTorAvzar
20 jﬁtcmmwwom g 287 —~H— Gm18PAV0307 189 Gm1SPAVOT28
288 GmO1PAVD362 358 —r—sat2t? BE- [~ Cm19PAVIRSY
o omOfEAce 467 Gm18PAV0831 40.7 ~- Gm19PAV0866
376 ﬁcmo1PAvo708 494 j: \_GM139AV9975 446 AN Gm19PAV0900
395 GmO1PAVO777 ' :
R1 qVGH-D1a* 515 / \Gm18PAV1045
LN il B g, 61 e
720 GmO1PAV1064 83.0 —5— GM1BPAV1146 66.8 Gm19PAV0978

Q3K 2013 4FI 2014 ARG 2L, M R AR R B A5 IX T

* indicate the QTL was identified in two years. The length of the black bar represents the confidence interval of

the QTL.

2 BEMQTL EEMBH LHNSH
Fig. 2 Linkage map showing the locations of QTL for vining growth habit
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