Supplemental materials

Article title: QTL mapping for drought-responsive agronomic traits associated with physiology,
phenology and yield in an Andean intra-gene pool common bean population

Authors: Ales Sedlar, Mateja Zupin, Marko Maras, Jaka Razinger, Jelka Sustar-Vozli¢, Barbara Pipan,
Vladimir Megli¢

Journal name: Agronomy

Corresponding author:

Vladimir Megli¢

Agricultural Institute of Slovenia
Hacquetova ulica 17

1000 Ljubljana

Slovenia

E-mail: vladimir.meglic@kis.si



Table S1. QTLs for leaf water potential (Wp), effective quantum yield of PSII (PPSII), days to
flowering (Df), days to pod-setting (Dp), number of pods per plant (Pp), number of seeds per pod (Sp)
seed yield per plant (Syp), 100 seed weight (Hsm) and pod harvest index (Phi) in two seasons for
drought and control for the common bean RIL mapping population.

Trait QTL! Treatment? Year LG Position Left Marker Right Marker LOD th}e?lllz) 1d Add: R2
Wp Wpé.1 Control 2013 6 13.1 BMDb519 BMb341 4.0 1.6 -0.0 0.16
Wpb5.2 Control 2014 5 43.6 AGTC02 BMd53 6.0 1.5 01 027

Wp10.1  Moderate 2013 10 25.3 PvM3 PvM2 3.2 1.7 07 013

Wpl.1 Moderate 2014 1 20.0 AGTAO05 BMb356 1.6 1.6 06 025

Wp1.2 Moderate 2014 1 98.5 BMb83 BM53 4.8 1.6 06 025

Wpl.3 Moderate 2014 1 148.5 PVBR107 PvM120 24 1.6 04 0.10

Wp5.1 Moderate 2014 5 5.3 BMb250 PVBR93 24 1.4 -04 0.13

Wp6.2 Severe 2013 6 30.2 GCATO02 BM187 2.3 1.4 -1.8  0.10

Wp8.1 Severe 2013 8 56.8 BMc121 BMd25 1.7 1.5 1.9 011

Wp9.1 Severe 2013 9 0.0 BM141 BM202 2.1 1.8 -1.8  0.10

Wp1.2 Severe 2014 1 98.5 BMb83 BM53 2.8 1.6 -03 012

Wp3.1 Severe 2014 3 50.7 BMb339 BM181 2.2 13 02 0.08

Wp7.1 Severe 2014 7 36.7 BMb567 BM160 22 15 -02  0.09

®PSII  OPSII4.1 Control 2014 4 434 CAATO03 HRG 4.2 19 -0.0 020
®PSII5.1  Moderate 2014 5 324 BMDb611 BM175 3.46 1.4 01 0.16
®PSII9.1  Moderate 2014 9 7.0 BM141 BM202 2.83 1.7 01 019
®PSII3.1 Severe 2013 3 50.7 BMb339 BM181 241 1.3 0.1 0.08
DPSII7.1 Severe 2013 7 96.7 BMb502 BM150 3.75 1.6 0.1 0.15
®PSII1.1 Severe 2013 11 0.0 BMd22 BM239 4.55 1.6 01 0.16

Df Df1.1 2013 1 79.7 ATA3 BMb1024 7.0 1.7 -1.3 026
Df1.1 2014 1 79.7 ATA3 BMb1024 9.4 1.8 09 034

Df1.2 2014 1 85.1 BMDb1024 BMb83 7.8 18 09 037

Dp Dp4.1 2013 4 122.4 AAGT10 ATA113 2.3 1.9 -08 0.14
Dp5.1 2013 5 33.4 BM175 AGTC02 1.8 15 0.6 0.07

Dpl.1 2014 1 81.1 ATA3 BMb1024 6.1 1.7 -0.8 023

Dp2.1 2014 2 35.0 BM237 ACGA02 2.3 2.0 0.6 0.13

Dp4.2 2014 4 186 CCTA05 AGGTO07 24 1.8 05 0.09

Dp6.1 2014 6 30.1 GCATO02 BM187 2.5 14 05 0.08

Pp Ppé6.1 2014 6 30.2 BM187 BMc238 2.7 1.4 -0.3  0.11
Ppl1.1 2014 11 55.4 ATA32 BMDb619 2.6 1.4 04 011

Sp Sp2.1 2013 2 85.2 BM236 BM156 4.0 1.9 02 015
Sp7.1 2013 7 69.6 BMg1526 BMb502 2.9 1.8 03 029

Sp2.1 2014 2 85.2 BM236 BM156 3.1 19 02 011

Sp7.2 2014 7 432 BM160 BMg1526 37 1.6 02 014

Sp8.1 2014 8 38.3 AGGAO05 BM211 3.6 1.6 02 013

Syp Sypl.1 2013 1 78.4 BM356 ATA3 11.2 4.6 01 034
Syp1.2 2013 1 86.1 BMb1024 BMDb83 10.4 4.6 0.1 040

Hsm Hsml.1 2013 1 9.0 AGTAO05 BMb356 3.2 1.6 36 024
Hsm2.1 2013 2 447 BM237 ACGA02 1.8 1.8 2.1 0.08
Hsm2.2 2013 2 56.0 BM142 PVBR25 3.1 1.8 -33 019

Phi Phi3.1 2013 3 50.0 BMDb339 BM181 2.9 12 61 013
Phi5.1 2013 5 44.6 BMd53 SSR-IAC88 42 1.4 -6.3  0.18

Phi5.2 2014 5 17.3 BMb250 PVBR93 1.7 14 -38 0.10

Phi5.3 2014 5 314 PVBR93 BMb611 25 1.4 3.6 0.10

Phi7.1 2014 7 0.0 BMb160 BMb567 2.5 13 3.6  0.09

Phi9.1 2014 9 23.0 BM141 BM202 4.7 1.5 5.6 0.23

T QTL detected in both seasons are marked bold, and those detected in more treatments of a single season are
marked italic. > Moderate: moderate drought vs. control; Severe: severe drought vs. control. > The sources of
additivity are ‘Tiber’ (+value) and ‘Starozagorski’ (-value).

Table S2. Identification numbers used in our study for previously reported Phaseoulus vulgaris QTLs
with known positions on the consensus linkage map (Galeano et al. 2011).



Datafile with QTL information »PvConsensus GaleanoFernandez2011 a.txt« and appropriate
annotation was obtained from the Legume Information System website
(https://legumeinfo.org/filebrowser/download/8§3).
D Trait class QTL name LG QTL symbol Trait name in publication Citation

In publication
1 development First flower, bean 2-1 Pv0l1 dfl.1 Days to flowering Blair, Iriarte et al., 2006
2 development First flower, bean 3-1 Pv0l1 DF1 Days to flowering Perez-Vega, Paneda et al., 2010
3 development Full maturity, bean 3-1 PvO1 DM1 Days to maturity Perez-Vega, Paneda et al., 2010
4 development Last flower 1-1 Pv01 DEI Days to end of flowering Perez-Vega, Paneda et al., 2010
5 development Full maturity, bean 1-5 Pv02 Dm2.1 Days to maturity Blair, Galeano et al., 2012
6 development Full maturity, bean 3-4 Pv02 DM2.1 Days to maturity Perez-Vega, Paneda et al., 2010
7 development Pod, green harvest 1-1 Pv02 DG2.1 Days to harvest as green pod Perez-Vega, Paneda et al., 2010
8 development Pod, green harvest 1-4 Pv02 DG2.2 Days to harvest as green pod Perez-Vega, Paneda et al., 2010
9 development First flower, bean 3-4 Pv02 DF2 Days to flowering Perez-Vega, Paneda et al., 2010
10 development First flower, bean 2-2 Pv02 df2.1 Days to flowering Blair, Iriarte et al., 2006
11 development Last flower 1-5 Pv02 DE2 Days to end of flowering Perez-Vega, Paneda et al., 2010
12 development Full maturity, bean 3-7 Pv02 DM2.2 Days to maturity Perez-Vega, Paneda et al., 2010
13 development Full maturity, bean 1-7 Pv02 Dm2.2 Days to maturity Blair, Galeano et al., 2012
14 development First flower, bean 1-2 Pv04 Df4.2 Days to flowering Blair, Galeano et al., 2012
15 development First flower, bean 1-8 Pv04 Df4.3 Days to flowering Blair, Galeano et al., 2012
16 development First flower, bean 1-1 Pv04 Df4.1 Days to flowering Blair, Galeano et al., 2012
17 development Full maturity, bean 1-4 PvO05 Dm5.1 Days to maturity Blair, Galeano et al., 2012
18 development First flower, bean 1-9 Pv05 Df5.3 Days to flowering Blair, Galeano et al., 2012
19 development First flower, bean 1-4 Pv05 Df5.1 Days to flowering Blair, Galeano et al., 2012
20 development First flower, bean 1-6 Pv05 Df5.2 Days to flowering Blair, Galeano et al., 2012
21 development Full maturity, bean 2-1 Pv05 dms5.1 Days to maturity Blair, Iriarte et al., 2006
22 development Last flower 1-12 Pv06 DE6.2 Days to end of flowering Perez-Vega, Paneda et al., 2010
23 development Full maturity, bean 3-13 Pv06 DM6.2 Days to maturity Perez-Vega, Paneda et al., 2010
24 development Full maturity, bean 1-2 Pv06 Dmé6.2 Days to maturity Blair, Galeano et al., 2012
25 development First flower, bean 1-10 Pv06 Df6.2 Days to flowering Blair, Galeano et al., 2012
26 development First flower, bean 1-7 Pv06 Df6.1 Days to flowering Blair, Galeano et al., 2012
27 development Full maturity, bean 1-1 Pv06 Dm6.1 Days to maturity Blair, Galeano et al., 2012
28 development First flower, bean 2-4 Pv06 df6.2 Days to flowering Blair, Iriarte et al., 2006
29 development Full maturity, bean 3-11 Pv06 DM6.1 Days to maturity Perez-Vega, Paneda et al., 2010
30 development Last flower 1-9 Pv06 DE6.1 Days to end of flowering Perez-Vega, Paneda et al., 2010
31 development First flower, bean 2-3 Pv06 dfe.1 Days to flowering Blair, Iriarte et al., 2006
32 development Full maturity, bean 1-6 Pv06 Dmé6.3 Days to maturity Blair, Galeano et al., 2012
33 development Full maturity, bean 2-2 PvO07 dm?7.1 Days to maturity Blair, Iriarte et al., 2006
34 development Full maturity, bean 1-3 Pv07 Dm7.1 Days to maturity Blair, Galeano et al., 2012
35 development First flower, bean 1-3 Pv07 Df7.1 Days to flowering Blair, Galeano et al., 2012
36 development First flower, bean 3-7 Pv08 DF8 Days to flowering Perez-Vega, Paneda et al., 2010
37 development First flower, bean 2-5 Pv09 df.1 Days to flowering Blair, Iriarte et al., 2006
38 development First flower, bean 2-7 Pv09 df.2 Days to flowering Blair, Iriarte et al., 2006
39 development First flower, bean 1-5 Pvll Dfl1.1 Days to flowering Blair, Galeano et al., 2012
40 development First flower, bean 2-9 Pvll df11.1 Days to flowering Blair, Iriarte et al., 2006
41 inorganic Plant P 2-3 Pv02 Pup2.1 P accumulation Beebe, Rojas-Pierce et al., 2006
42 inorganic Plant P 2-1 Pv04 Pup4.1 P accumulation Beebe, Rojas-Pierce et al., 2006
43 inorganic Plant P 1-1 Pv04 Pup4.1 Phosphorus uptake in low phosphorus field (PUP, PAE) Yan, Liao et al., 2004
44 inorganic Plant P 1-2 Pv10 Pupl10.1 Phosphorus uptake in low phosphorus field (PUP, PAE) Yan, Liao et al., 2004
45 inorganic Plant P 2-2 Pv10 Pupl0.1 P accumulation Beebe, Rojas-Pierce et al., 2006
46 organic Seed coat tannin, soluble 1-1 Pv03 Cst3 Soluble condensed tannin concentration Caldas and Blair, 2009
47 organic Seed coat tannin 1-1 Pv03 Ctt3a Total condensed tannin concentration Caldas and Blair, 2009
48 organic Seed coat tannin 1-2 Pv03 Ctt3b Total condensed tannin concentration Caldas and Blair, 2009
49 organic Seed coat tannin, insoluble 1-3 Pv06 Cit6 Insoluble condensed tannin concentration Caldas and Blair, 2009
50 organic Seed coat tannin 1-3 Pv07 Ctt7 Total condensed tannin concentration Caldas and Blair, 2009
51 organic Seed coat tannin, insoluble 1-1 Pv07 Cit7 Insoluble condensed tannin concentration Caldas and Blair, 2009
52 organic Seed coat tannin, soluble 1-2 Pv07 Cst7 Soluble condensed tannin concentration Caldas and Blair, 2009
53 organic Seed coat tannin, soluble 1-3 Pv08 Cst8 Soluble condensed tannin concentration Caldas and Blair, 2009
54 organic Seed coat tannin 1-4 Pv08 Ctt8 Total condensed tannin concentration Caldas and Blair, 2009
55 organic Seed coat tannin, insoluble 1-2 Pv09 Cit9 Insoluble condensed tannin concentration Caldas and Blair, 2009
56 organic Seed coat tannin 1-5 Pvl0 Ctt10 Total condensed tannin concentration Caldas and Blair, 2009
57 organic Seed coat tannin, soluble 1-4 Pv10 Cst10 Soluble condensed tannin concentration Caldas and Blair, 2009
58 root Root weight 1-1 Pv01 Rdwl.1 Root Dry Weight Lopez-Marin, Rao et al., 2009
59 root Root weight 1-2 Pv0l Rdwl.2 Root Dry Weight Lopez-Marin, Rao et al., 2009
60 root Root hair length, basal 1-1 PvO1 Bhll.1 Total root hair length for basal roots (TRHL-br, THL- Yan, Liao et al., 2004
61 root Root hair length, primary 1-1 Pv01 Thil.1 ?(r))tal root hair length for tap roots (TRHL-tr, THL-Tr) Yan, Liao et al., 2004
62 root Root length, specific 2-5 PvO1 Srll.1 Specific root length Beebe, Rojas-Pierce et al., 2006
63 root Root length, adventitious specific 1-1 Pv02 HPSRL_AdvF.1 Specific Root Length of Adventitious Roots Ochoa, Blair et al., 2006
64 root Root length, specific 1-1 Pv02 Srl2.1 Specific Root Length Lopez-Marin, Rao et al., 2009
65 root Root weight, adventitious 1-1 Pv02 HPAdvDWEF.1 Adventitious Root Biomass (Dry Weight) Ochoa, Blair et al., 2006
66 root Root length, adventitious specific 1-6 Pv02 LPSRL_AdvF.1 Specific Root Length of Adventitious Roots Ochoa, Blair et al., 2006
67 root Root density, adventitious 1-3 Pv02 LPAdvNoF.1 Number of Adventitious Roots Ochoa, Blair et al., 2006
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root
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root
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root

Root length, adventitious 1-1
Root density 1-1

Root length, specific 2-3

Root hair density, basal 1-1
Root length, basal 1-1

Root weight, basal 1-1

Root length, primary 1-1

Root hair length, primary 1-2
Root proton exudation rate 1-1
Root length, adventitious specific 1-7
Root length 2-1

Root length 2-5

Root organic acid exudation 1-1
Root proton exudation 1-1

Root length, specific 1-2

Root density 1-2

Root organic acid exudation 1-2
Root organic acid exudation 1-3
Root length 1-1

Root length, adventitious specific 1-3
Root weight, adventitious 1-2
Root width 1-1

Root width 1-2

Root length 2-2

Root density, adventitious 1-1
Root weight, basal 1-2

Root length, specific 2-4

Root length 2-6

Root length, adventitious specific 1-2
Root length, specific 2-6

Root length, specific 1-3

Root length, adventitious specific 1-4
Root length 1-2

Root length 1-3

Root weight, primary 1-1

Root length 2-4

Root length, specific 1-4

Root proton exudation rate 1-2
Root length, adventitious specific 1-8
Root length 2-3

Root length, specific 2-1

Root weight, adventitious 1-4
Root length, adventitious 1-4
Root length, specific 1-5

Root density 1-3

Root density 1-4

Root length, adventitious 1-2
Root weight, adventitious 1-3
Root density, adventitious 1-2
Root density, adventitious 1-4
Root density 1-5

Root hair length, primary 1-3
Root length 1-4

Root weight, primary 1-2

Root length, specific 2-7

Root proton exudation 1-2

Root length, specific 2-2

Root hair density, basal 1-2
Root hair length, basal 1-2

Root length, basal 1-2

Root weight, basal 1-3

Root organic acid exudation 1-4
Root proton exudation 1-3

Root length, adventitious specific 1-5
Root length 2-7

Root length 1-5

Root weight 1-3

Root length 1-6

Root weight, primary 1-3

Root density 1-6

Root weight 1-4

Root weight 1-5

Root hair density, basal 1-3
Root length, adventitious 1-3

Pv02
Pv03
Pv03
Pv03
Pv03
Pv03
Pv03
Pv03
Pv03
Pv04
Pv04
Pv04
Pv04
Pv04
Pv05
Pv05
Pv05
Pv05
Pv06
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Pv06
Pv06
Pv07
Pv07
Pv07
Pv07
Pv07
Pv07
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Pv10
Pv10
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Pv10
Pvll
Pvll
Pvll
Pvll
Pvll
Pvll
Pvll
Pvll
Pvll
Pvll

HPAdv_LF.1
Nrt3.1

Sri3.1

Bhd3.1

Bri3.1

Brd3.1

Trl3.1

Thi3.1

Her3.1
LPSRL_AdvGH.1
RIf4.1

RIf4.2

Taed.1

Hex4.1

Srls.1

Nrt5.1

Tae5.1

Tae5.2

Trl6.1
HPSRL_AdvGH.1
HPAdvDWF.2
Ardé6.1

Ard7.1

RIf7.1
HPAdvNoF.1
Brd7.1

Srl7.2

RIf7.2
HPSRL_AdvF.2
Srl7.1

Srl7.1
HPSRL_AdvGH.2
Trl8.1

Trl8.2

Trd8.1

RIf8.2

Sri8.1

Her8.1
LPSRL_AdvGH.2
RIf8.1

Sri8.1
HPAdvDWGH.1
HPAdv_LGH.1
Srl9.1

Nrt9.1

Nrt9.2
HPAdv_LF.2
HPAdvDWF.3
HPAdvNoOF.2
LPAdvNoF.2
Nrt9.3

Thl9.1

Trl9.1

Trd9.1

Srl10.2

Hex10.1

Srl10.1

Bhd10.1
Bh110.1

Brl10.1
Brd10.1
Tael0.1
Hex10.2
HPSRL_AdvGH.3
RIf11.1
Trlll.1
Rdwll.1
Trll1.2
Trdl1.1
Nrtl1.1
Rdwl1.2
Rdwll1.3
Bhd1l.1
HPAdv_LF.3

Adventitious Root Length

Number of Root Tips

Specific root length

Root hair density for basal roots (RHD-br, RHD-Br)
Basal root length

Basal root dry weight

Taproot root length

Total root hair length for tap roots (TRHL-tr, THL-Tr)
Proton (H+) Exudation Rate (HER)
Specific Root Length of Adventitious Roots
Root length

Root length

Total Acid Exudation (TAE)

Proton (H+) Exudation (HEX, THE)
Specific Root Length

Number of Root Tips

Total Acid Exudation (TAE)

Total Acid Exudation (TAE)

Total Root Length

Specific Root Length of Adventitious Roots
Adventitious Root Biomass (Dry Weight)
Average Root Diameter

Average Root Diameter

Root length

Number of Adventitious Roots

Basal root dry weight

Specific root length

Root length

Specific Root Length of Adventitious Roots
Specific root length

Specific Root Length

Specific Root Length of Adventitious Roots
Total Root Length

Total Root Length

Taproot dry weight

Root length

Specific Root Length

Proton (H+) Exudation Rate (HER)
Specific Root Length of Adventitious Roots
Root length

Specific root length

Adventitious Root Biomass (Dry Weight)
Adventitious Root Length

Specific Root Length

Number of Root Tips

Number of Root Tips

Adventitious Root Length

Adventitious Root Biomass (Dry Weight)
Number of Adventitious Roots

Number of Adventitious Roots

Number of Root Tips

Total root hair length for tap roots (TRHL-tr, THL-Tr)
Total Root Length

Taproot dry weight

Specific root length

Proton (H+) Exudation (HEX, THE)

NA

Root hair density for basal roots (RHD-br, RHD-Br)

Total root hair length for basal roots (TRHL-br, THL-
Br)
Basal root length

Basal root dry weight

Total Acid Exudation (TAE)

Proton (H+) Exudation (HEX, THE)
Specific Root Length of Adventitious Roots
Root length

NA

Root Dry Weight

Total Root Length

Taproot dry weight

Number of Root Tips

Root Dry Weight

Root Dry Weight

Root hair density for basal roots (RHD-br, RHD-Br)
Adventitious Root Length

Ochoa, Blair et al., 2006
Lopez-Marin, Rao et al., 2009
Beebe, Rojas-Pierce et al., 2006
Yan, Liao et al., 2004

Beebe, Rojas-Pierce et al., 2006
Beebe, Rojas-Pierce et al., 2006
Beebe, Rojas-Pierce et al., 2006
Yan, Liao et al., 2004

Yan, Liao et al., 2004

Ochoa, Blair et al., 2006

Beebe, Rojas-Pierce et al., 2006
Beebe, Rojas-Pierce et al., 2006
Yan, Liao et al., 2004
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Lopez-Marin, Rao et al., 2009
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Yan, Liao et al., 2004
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Lopez-Marin, Rao et al., 2009
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Beebe, Rojas-Pierce et al., 2006
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seed
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seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
seed
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant
whole-plant

whole-plant

Seed weight 3-2
Seed weight 1-4
Seed length 1-1
Seed weight 1-1
Seed weight 3-1
Seed weight 1-13
Seed weight 1-18
Seed weight 1-19
Seed weight 1-5
Seed water absorption 1-1
Seed weight 3-4
Seed weight 2-1
Seed width 1-1
Seed coat proportion 1-1
Seed length 1-5
Seed water absorption 1-3
Seed weight 2-2
Seed weight 1-20
Seed weight 1-14
Seed weight 1-6
Seed weight 1-25
Seed weight 4-1
Seed weight 1-7
Seed length 1-9
Seed weight 1-8
Seed height 1-1
Seed weight 1-15
Seed weight 1-9
Seed width 1-4
Seed weight 1-2
Seed weight 1-26
Seed weight 1-21
Seed weight 1-10
Seed weight 1-16
Seed weight 1-3
Seed weight 1-17
Seed weight 1-11
Seed weight 1-27
Seed weight 1-22
Seed weight 1-12
Seed weight 3-5
Seed weight 3-6
Seed coat proportion 1-3
Seed width 1-6
Seed weight 3-10
Seed weight 3-8
Seed weight 4-5
Seed length 1-13
Seed height 1-3
Seed weight 4-8
Seed weight 1-24
Seed weight 1-23
Seed weight 3-12
Seed weight 3-13
Seed length 1-16
Seed weight 2-3
Seed weight 3-14
Plant height 1-1
Internode length 1-1
Plant height 2-1
Internode length 1-6
Plant height 2-6
Plant height 2-2
Internode length 1-2
Climbing 1-3
Climbing 1-1

Plant height 2-5
Climbing 1-8
Internode length 1-4
Branching 1-1

Plant height 2-3
Climbing 1-4

Plant height 1-3
Canopy width 1-2

Pv02
Pv02
Pv02
Pv02
Pv02
Pv02
Pv02
Pv02
Pv02
Pv03
Pv03
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Seed weight
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Seed weight

Seed weight

Seed weight
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Seed weight

Seed weight
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Seed weight

Seed weight

Seed width

Coat proportion
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Seed weight

Seed weight

Seed weight
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Seed weight

Seed weight
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Seed height
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Seed height
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Plant height 75 days after planting
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yield
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Plant height 1-2

Canopy width 1-1

Plant height 1-4

Canopy width 1-3

Climbing 1-5

Plant height 2-4

Climbing 1-6

Plant height 2-7

Climbing 1-7

Seed yield 2-1

Seed yield 2-2

Seed yield 1-1

Seed yield/Full maturity, bean 1-1
Seed yield/Full maturity, bean 1-5
Seed yield 1-5

Seed yield/Full maturity, bean 1-6
Seed yield 1-6

Seed yield 1-7

Seed yield 2-3

Seed yield 2-4

Seed yield/Full maturity, bean 1-7
Seed yield 2-5

Seed yield 2-6

Seed yield/Full maturity, bean 1-8
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Seed yield 1-3
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Seed yield 2-7

Seed yield 1-4

Seed yield/Full maturity, bean 1-4
Seeds per plant 1-1

Seed yield 1-8
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Seeds per plant 1-3

Seed yield/Full maturity, bean 1-10
Seed yield 1-9
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Plant height
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Climbing ability 45 days after planting
Plant height 45 days after planting
Climbing ability 45 days after planting
Plant height 75 days after planting
Climbing ability 45 days after planting
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Yield

Yield per day

Yield per day

Yield

Yield per day
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Yield

Yield

Yield

Yield per day
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Yield per day

Yield per day
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Yield per day
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Yield per day
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Table S3. Descriptive statistics for measured physiology-associated, phenological and yield traits in
the RIL population for both seasons and different experiment conditions.

‘Tiber’ ‘Starozagorski’ RIL
Trait  Year Time of assessment ! Treatment Control Treatment Control mean SD Min Max CV
Wp 2013 Control -02+0.1 -0.2+0.1 -0.3+0.1 -0.3+0.1 -0.2 01 -03 -01 313
2013 Moderate drought -04+0.1 -02+0.1 -0.3+0.2 -02+0.1 -0.4 02 -11 -0.1 513
2013 Severe drought -24+07 -0.4+0.2 -25+0.6 -03+0 -2.0 06 -33 -05 311
2014 Control -0.6+0 -0.6+0 -0.6+0.1 -0.6+0.1 -0.6 01 -09 -03 188
2014 Moderate drought -21+02 -0.6+£0.3 -1.9+08 -04+£0.1 -2.0 0.6 -4 -0.9 279
2014 Severe drought 2 -1.0 -0.5 -1 -0.4 -1.2 0.4 -3 -0.6 341
®PSII 2013 Control 0.7+0 0.7+0 0.7+0 0.7+0 0.7 01 06 0.8 7.1
2013 Moderate drought 0.8+0 0.8+0 0.7+0 0.8+0 0.7 01 05 0.8 9
2013 Severe drought 0.7+0 0.8+0 0.6+0 0.8+0 0.6 01 02 0.7 194
2014 Control 0.7+0 0.7+0 0.8+0 0.8+0 0.8 00 07 0.8 3.9
2014 Moderate drought 04+0.1 0.8+0 05+0.1 0.8+0 0.5 01 02 0.8 26.7
2014 Severe drought 0.8+0 0.7+0.1 0.4+0.1 0.8+0 0.6 0.1 0 0.8 23
Df 2013 Continuously 38 38 38 38 39.9 2.5 38 47 6.2
2014 Continuously 26 27 28 29 26.1 15 23 30 57
Dp 2013 Continuously 14 14 18 18 149 21 9 20 14.1
2014 Continuously 6 5 5 5 5.2 1.6 2 11 31.2
Pp 2013 Re-watering 1.1 6.3 0 15 0.7 0.4 0 2 56.2
2014 Re-watering 4.8 6.1 3.9 7.4 2.7 1.0 0 6.9 382
Sp 2013 Re-watering 15 12 0 14 1.6 05 08 2.8 30.1
2014 Re-watering 3.2 3.1 2.7 2.5 2.7 06 12 49 22.8
Syp 2013 Re-watering 0.3 21 0 0.5 0.3 0.2 0 0.8 88
2014 Re-watering 3.2 5.4 3.7 6.5 2.5 1.0 0 49 389
Hsm 2013 Re-watering 18.2 29 0 20.2 27.7 7.3 6 54 264
2014 Re-watering 40 38.6 39.1 40 35.7 7.0 15 515 194

T Physiology-associated traits were assessed at three time-points: one day before discontinuation of
watering (control), after 10-13 days of induced drought (moderate drought) and after 17-23 days of
induced drought (severe drought). Phenological traits were assessed continuously and yield-associated
traits were assessed at harvest (re-established watering). For parental cultivars, mean * SE is displayed.
2 In severe drought of 2014 only one plant per genotype was available for measurement of water
potential.



60 ( 60
a)

50 4 50
=3
£, 40 - 40 =
- £
£ £
E 30 = . rainfall
1 £
£ £ Tmax
H 20 &
L Y FAY N AL Tl Tmin

10
v]
Days after planting
60 r 60
(b)

50 4 - 50
[v3
Y a0 - 4ap =
- £
£ £
E 30 F 30 =
g £
5 20 20 &

10 - 10

o] o

Days after planting

Figure S1. Outside temperatures (max, min) and rainfall distribution at greenhouse experiment
station location during two successive years: (a) 2013; (b) 2014.
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with single environment analysis.
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Figure S3. QTLs for physiology-associated traits, phenological traits and yield-associated traits on the
integrated genetic map of the ‘Tiber’ x ‘Starozagorski’ recombinant inbred line population and
common bean consensus map reported by Galeano et al, 2011. Markers and QTLs from the novel
‘Tiber” x ‘Starozagorski’ genetic map are marked bold and QTLs are also colored red (for QTL names
see Table 3). The suffix in QTL names denotes whether they were detected in single environment
analysis (-a, -b) or QTL x Environment analysis (-c). For clarity reasons, not all loci names are
displayed. For clarity reasons, not all loci names are displayed. QTLs from the consensus map are
numbered (see Table S1) and colored gray for clarity reasons — only QTLs relevant for discussion are

colored black.
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Figure S4. Comparison of the order and distance between the SSR and AFLP loci of ‘Tiber’ x
‘Starozagorski’ map, reference map (Galeano et al. 2011) and the projected map for linkage groups 1
- 6. Blue lines indicate matching marker order and red lines indicate a mismatch.
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Figure S5. Comparison of the order and distance between the SSR and AFLP loci of ‘Tiber’ x
‘Starozagorski’ map, reference map (Galeano et al. 2011) and the projected map for linkage groups 7
- 11. Blue lines indicate matching marker order and red lines indicate a mismatch.



3.0
25

2.0

15 WRel. Wp<7
1.0 @Rel. Wp >21
05

0.0 -

Total 'Tiber' ‘Starozagorski'
-0.5
6.0
5.0
4.0
3.0 MEDp<9
@Dp>12
2.0 i
1.0 +—— ] — -—
0.0 T
Total ‘Tiber' 'Starozagorski'
C

2.5
20

15
mPp>37

1.0
@Pp< 1.9
05 T T -
e
otal Tiber'

'Starozagorski'
-0.5

Figure S6. Number of positive alleles for QTLs with high additive effects in both directions observed
in top and bottom 10% of values for individual trait. a) Allele numbers for QTLs for relative water
potential (Wp6.1, Wp8.1 and Wp9.1) in season 2013, b) Allele numbers for QTLs for days to pods
(Dp1.1, Dp2.1 Dp4.1, Dp4.2, Dp5.1, and Dp6.1) in season 2014, c) Allele numbers for QTLs for pods
per plant (Pp6.1, Pp11.1) for season 2013-14. Average number of positive alleles (+ SD) is displayed.



