
DAWA1065.2500.0
DAWA403.2082.0
DAWA894.1202.6
DAWA772.330c5.3
Lup3306.0
M61E35A2067.2
DAWA391.2007.9
DAWA101.235c9.7
DAWA627.25014.7
DAWA194.23816.5
UWA08120.5
DAWA486.27022.9
DAWA789.56023.5
DAWA919.090c26.8
DAWA631.17037.0
mtmt_GEN_0011654.6
DAWA612.13061.9
043C18_3F371.6
DAWA793.40575.4
DAWA180.24076.0
DAWA181.21076.6
DAWA261.06077.8
DAWA808.50080.0
DAWA545.14080.7
Lup25781.4
Lup17083.3
Ms-U6383.9
UWA22687.3
mtmt_GEN_0044789.0
mtmt_GEN_0025889.6
131C21_594.2
131C21_397.1
DAWA91.19597.7
DAWA478.500104.2
DAWA394.070c106.6
DAWA400.300c107.2
DAWA516.290113.3
DAWA523.290113.9
DAWA765.180115.7
DAWA532.480127.6
DAWA749.460128.2
DAWA956.295130.8
DAWA109.260c131.4
DAWA289.630c132.6
DAWA80.190133.1
Lup214138.3
TaM3141.9
TaM1144.4
Tardus145.9
TaM2149.6
UWA026a158.2
DAWA700.150c170.5
UWA209179.4
M49E38B99180.6
UWA250183.3

NLL-01

DAWA533.4500.0
DAWA45.3205.0
Lup2226.6
Lup09812.8
DAWA1002.230c17.6
DAWA376.27526.5
DAWA321.460c28.3
LSSR1435.0
DAWA188.31046.8
DAWA497.40052.1
Lup08152.8
A060c54.1
DAWA843.09054.8
DAWA841.15055.5
DAWA150.12559.5
DAWA402.210c61.2
UWA216c61.9
REP62.5
DAWA247.330c63.1
DAWA588.185c63.7

120E23_566.9

109D22_370.6

K22771.9
M62E35A16074.3
M62E35A15274.8
UWA01877.2
DAWA489.13577.8
DAWA210.13078.5
DAWA725.48079.1
DAWA19.23579.7
DAWA1084.13596.7
Lup244104.5
DAWA300.560110.8
Lup096119.6

NLL-02

UWA210a0.0
DAWA763.2709.6
DAWA539.26510.2
UWA07612.1
DAWA27.22513.0
UWA01715.4
CPCB217.3
Lup05621.8
Ms-U18226.6
DAWA507.450c37.1
DAWA404.18048.5
DAWA822.07549.2
DAWA73.10549.8
DAWA192.350c51.0
057J20_552.2
DAWA888.29553.6
M60E32B19559.2
M60E32B10560.3
DAWA847.260c61.0
DAWA520.35062.3
Leucospermus63.5
DAWA1045.15064.1
M59E35B44266.5
A445B44367.7
DAWA518.26069.8
DAWA622.45071.0
075D16_372.7
040P09_573.9
DAWA544.14674.4
M47E41A7577.3
DAWA554.14080.1
074I10_3_285.4
DAWA52.12587.2
UWA11888.0
UWA147a89.6
UWA109a91.0
DAWA317.13592.4
DAWA139.18093.0
DAWA869.360c95.4
MTIC_219103.6
Lup140116.8
Lup157120.3
DAWA587.195130.1
105I24_3135.2
mtmt_GEN_00097138.2
DAWA839.220143.8
DAWA500.175c147.0
AAT163.2

NLL-03

UWA021b0.0
DAWA790.4404.0
DAWA159.290c6.4

DAWA993.09524.1
DAWA568.150c27.1
DAWA515.29835.0
Lup14537.1
UWA208a39.9
mtmt_GEN_0008042.5
DAWA149.15044.4
DAWA314.310c49.8
DAWA605.33051.6
Lup20453.6
DAWA256.23058.0
M59E38A22662.4
M59E38B22063.5
DAWA606.22566.3
DAWA936.36569.4
DAWA660.13572.4
119M13_3D75.4
DAWA470.23082.7
DAWA383.145c83.9
DAWA973.230c84.5
DAWA471.20088.2
M47E41B17993.4
DAWA216.48096.3
DAWA851.180c98.3
DAWA102.160100.9
DAWA63.098102.1
DAWA918.110109.9
DAWA873.480129.4
DAWA1073.480130.9
DAWA969.150132.1
Lup097142.1
DAWA1047.465147.9

NLL-04

DAWA345.0900.0
DAWA575.375c0.6
DAWA254.47512.8
DAWA71.16513.4
UWA242a16.8
Lup15620.7
UWA097a26.6
DAWA741.17033.5
DAWA444.300c34.1
MTIC_27742.8
UNK2745.6
A13148.1
UWA10049.8
GH350.7
074I10_3_152.0
DAWA524.19853.9
DAWA506.19854.5
DAWA639.15055.1
DAWA1072.65056.3
DAWA54.10058.8
M59E38B19860.9
LSSR0762.0
DAWA305.27865.7
LSSR06a69.1
M47E41A17770.4
DAWA608.170c71.8
DAWA166.45072.4
MTIC_11474.3
MtB9976.1
psat_EST_0017877.8
037D21_5D83.5
DAWA396.55085.9
DAWA504.28087.6
DAWA632.55088.8
Iucundis90.0
DAWA604.33591.2
DAWA134.26591.7
DAWA525.18592.3
DAWA147.24593.6
051C12_594.7
051C12_395.9
DAWA255.360100.9
DAWA679.430102.0
DAWA874.450c123.5
DAWA96.800137.3
DAWA74.050140.5

NLL-07

DAWA364.1800.0
DAWA348.4002.4
Lup2829.0
DAWA209.29011.5
DAWA15.39022.2
LSSR0126.6
LeM132.2
LeM233.1
Lentus34.1
DAWA964.27535.3
DAWA72.16038.6
d212Len40.6
A077b42.6
LSSR0548.3
DAWA88.325c50.5
DAWA1029.35751.1
CWI159.4
DAWA250.17060.0
M47E41B29561.4
M47E41A31062.5
M47E41A14265.4
142D13_368.1
084P14_5F269.8
DAWA308.19872.9
DAWA577.15075.9
UWA216b88.6
M61E35A25195.7
DAWA933.100100.6
DAWA275.170101.9
UWA242c110.5
LG77115.6
DAWA912.325116.9
DAWA204.550c117.6
MTIC_173119.1
DAWA203.160122.9
psat_EST_00169125.7
M49E38B158131.1

NLL-08

DAWA416.2900.0
Lup3196.4
UWA16310.6
M62E35A17320.1
DAWA901.140c40.0
DAWA610.14845.8
UWA160b48.0
DAWA184.16548.7
Lup23350.1
PT1a51.3
mtmt_GEN_0000156.0
DAWA172.23058.4
DAWA196.230c59.6
015P08_362.0
Lup24166.6
dLSSR4669.7
CNGC473.9
80a22-176.4
DAWA442.06077.1
DAWA986.19077.8
Lup31078.6
UWA106a79.3
Lup29782.3
M59E38A18785.6
Lup17494.9
mtmt_EST_03569101.6
mtmt_EST_03217109.6
Lup088111.5
DAWA557.110112.3
DAWA297.155117.3
mtmt_EST_03188119.2
DAWA195.205123.7
UWA256b124.9

NLL-09

New markers are highlighted in yellow. Map distances are given in Kosambi centimorgans.
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Linkage groups of the L. angustifolius genetic map (Nelson et al. 2010, Książkiewicz et al. 2013) supplemented with new genetic markers



DAWA1091.4200.0
DAWA40.4300.6
DAWA233.1202.4
DAWA356.300c10.6
DAWA938.32012.5
DAWA257.19013.1
Lup24314.5
A242b18.9
UWA061a24.0
LSSR1025.2
psat_EST_0017530.4
M59E38B12334.7
DAWA1019c38.7
M61E35A11443.9
AntjM247.6
Lanr150.3
DAWA224.17054.4
A060a60.1
UWA107b63.0
M59E35B18765.2
DAWA582.42567.2
DAWA50.190c72.3
DAWA674.200c75.4
MTIC_11877.2
012M14_380.2
DAWA113.14584.0
DAWA142.10084.6
DAWA100.250c88.3
DAWA335.48090.1
DAWA414.40094.5
DAWA669.090c95.7
DAWA301.550c99.5
DAWA319.075103.2
DAWA932.095104.6
UWA087109.4
mtmt_CON_03177111.6
DAWA531.125c119.1
DAWA563.130c119.7

NLL-11

DAWA543.1500.0

DAWA220.19017.6

UWA147b35.4
A077a36.6
M48E41A14437.2
080K03_5D38.6
080K03_339.7
060B20_343.3
060B20_5D43.9
psat_EST_0018345.0
DAWA218.29046.8
DAWA701.50048.8
MTIC_45
Lup20651.3

UWA09656.3
M47E35A8062.0
DAWA103.05065.8
Lup24767.3
Lup29579.8
A53390.5
UWA128b91.6
Lup24693.3
043F03_599.2
FIS1111.3
DAWA346.085112.7
DAWA395.040c116.8

NLL-12

0.0
4.4

13.7

27.9
31.4
33.9
41.6
45.1
46.6
47.2
47.8
48.4
49.0
49.6
52.7
53.2
63.7
69.5
71.9
73.2
77.8
79.2
81.2
91.0
92.8

100.4
102.6
116.7
120.0

DAWA243.225
DAWA140.170

DAWA413.600

AnMts13
DAWA902.475
DAWA510.300c
M59E35B414
M59E35A334
DAWA248.185
DAWA476.190
DAWA1062.425
DAWA512.800
DAWA46.310
DAWA687.140
136B16_5
112N18_3D
138N02_3F2
M62E35A182
M47E41B131
115C21_5
M48E38A365
DAWA51.150
DAWA801.215c
DAWA44.340c
DAWA462.160c
Lup194
UWA252
DAWA943.080c
UWA153b

NLL-14

DAWA695.3400.0
DAWA703.3351.3
DAWA463.1503.1

dLSSR1516.3

DAWA135.34035.1
DAWA877.325c44.0
DAWA720.11044.6
DAWA665.25045.2
DAWA31.02548.5
DAWA302.400c49.7
DAWA552.18050.8
072O21_3F2
072O21_3F2E57.1

DAWA330.19062.8

DAWA160.280c80.2

DAWA876.335c100.1
DAWA586.210100.8
A060b103.7

UWA160c111.5

NLL-16

Lup0190.0
DAWA842.1455.9
DAWA122.2408.5
M62E35B46216.5
Lup111b30.5
DAWA47.29537.2
DAWA753.199c43.0
107M16_345.7
111G03_555.1
DAWA600.250c55.7
DAWA910.130c56.4
DAWA208.29557.1
DAWA480.400c59.6
Lup248
MTIC_251b60.4

Lup27561.1
024F12_5D63.2
015L10_5D71.8
111L22_572.4
UWA14873.6
Lup23074.6
141C03_5D76.0
015L10_377.7
DAWA264.17078.8
Lup111a83.7
DAWA573.23086.0
DAWA662.50090.5
DAWA664.29092.3
MoA
Mollis96.2

UWA211100.2
LSSR11105.2
DAWA804.125111.2
Lup256114.6
003B18_3117.8

NLL-17

DAWA896.340c0.0
DAWA850.195c0.6
Lup2282.2
DAWA949.150c7.1
DAWA967.20015.5
DAWA959.100c16.1
DAWA465.37023.1
UWA12724.5
DAWA1009.250c35.7
DAWA39.46037.5
Lup29038.9
DAWA1076.270c
051P10_3FB
051P10_3FA

40.4

Lup18642.5
A09543.8
UWA07546.0
dLSSR6147.9
DAWA316.15060.4
UWA05461.1
UWA08862.3
UWA029b63.5
UWA109b71.1
DAWA825.375c86.9

NLL-19

DAWA93.0900.0
DAWA359.3600.6
DAWA127.540c2.3
DAWA1082.1704.3
DAWA868.0509.9
DAWA366.050c14.1
DAWA41.40017.2
017B07_322.2
Lup21026.5
M60E38A14132.8
DAWA461.19038.1
DAWA59.21041.8
DAWA928.24543.0
DAWA691.07543.6
DAWA690.08044.2
DAWA315.22545.4
DAWA49.23046.0
DAWA157.49047.8
MTIC_28555.2
DAWA211.26571.2
DAWA98.34073.1
DAWA935.45075.5
Lup31577.6
LG5778.3
DAWA295265c79.6
MTIC_251A83.3
DAWA479.42585.0
DAWA198.450c87.5
DAWA751.330c89.3
DAWA592.09095.2

NLL-20


