
Water saving traits co-map with a major terminal drought tolerance quantitative trait locus in pearl millet [Pennisetum glaucum (L.) R. Br.]  

 
 

                       Jana Kholová, T. Nepolean, C. Tom Hash, A. Supriya, V. Rajaram, S. Senthilvel, Aparna Kakkera, Rattan Yadav and Vincent Vadez 
 

                                                                                       DOI: http://dx.doi.org/10.1007/s11032-012-9720-0  

 
 

                                                  This is author version post print archived in the official Institutional Repository of ICRISAT www.icrisat.org 

http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://dx.doi.org/10.1007/s11032-012-9720-0
http://www.icrisat.org/
http://www.icrisat.org/
http://www.icrisat.org/
http://www.icrisat.org/
http://www.icrisat.org/


PgPb12666 0.0 

PgPb6468 2.4 

PgPb10988 4.5 

PgPb10166 PgPb11858 13.3 

PgPb11659 18.9 

PgPb11126 33.8 

PgPb11403 45.5 

PgPb9927 48.4 

PgPb11577 54.0 

PgPb12900 60.6 

Xipes0042 66.5 

PgPb8182 72.1 

PgPb12077 75.0 

Xipes0098 PgPb11990 

Xpsmp2273 
77.1 

PgPb10993 79.0 

Xipes0203 80.0 

PgPb6818 84.1 

Xipes0126 Xipes0009 88.7 

PgPb7875 91.4 

PgPb11925 96.5 

Xipes0146 98.0 

PgPb10397 100.1 

PgPb9908 104.0 

Xicmp3017 PgPb10444 

PgPb8804 PgPb11982 

Xicmp3032 

106.0 

PgPb10307 106.9 

Xipes0101 PgPb9205 108.0 

Xipes0216 PgPb6723 108.9 

PgPb10103 114.9 

PgPb7349 120.6 

PgPb11716 121.0 

PgPb7938 121.5 

PgPb6981 124.9 

PgPb11894 131.4 

PgPb11467 135.2 

PgPb9433 137.6 

PgPb10653 138.1 

Xipes0004 146.2 

PgPb12912 148.3 

PgPb8481 159.6 

PgPb10013 161.3 

PgPb7486 171.9 

PgPb11369 173.4 

Xicmp3088 180.5 

PgPb7387 182.5 

PgPb7542 193.5 

Xipes0229 Xipes0192 198.0 

Xctm12 201.6 

Xicmp4010 212.7 

PgPb9529 PgPb10705 215.9 

LG1 

LDW31 (198-202) 

ShDW23 (180-194) 

SLW31 (158-174) 

LDWblup (198-208) 

LA23 (184-196) 

StDW28 (16-24) 

StDW31 (2-12) 

LDW31 (0-2) 

863B positive allele for grain mass, panicle  

harvest index and grain yield under drought  

Bidinger et al. 2007 

Environment specific allele for  

grain yield, and panicle harvest 

drought tolerance index 

Yadav et al. 2002 

StDW28 (48-58) 

LDW31 (72-78) StDW21 (72-78) 

TA21 (126-134) 

SLW18 (98-106) 

LG1, 200 

LG1, 130 

LG1, 80 

LG1, 46 

LG1, 80 

Figure 1a 



PgPb8984 0.0 
PgPb10594 13.8 
PgPb8607 29.8 
PgPb9081 45.5 
PgPb11433 63.9 
PgPb9681 65.5 
PgPb9143 100.8 
PgPb11732 113.3 
PgPb10852 132.1 
PgPb9167 142.0 
PgPb10902 155.6 
Xctm03 167.7 
PgPb7431 178.4 
PgPb12731 188.5 
PgPb7979 191.8 
Xpsmp2237 193.1 
PgPb8512 196.3 
PgPb10563 198.8 
PgPb11193 200.7 
PgPb6613 PgPb6558 201.2 
PgPb6013 204.5 
PgPb8369 205.8 
PgPb8177 206.6 
PgPb6628 PgPb7120 207.0 
PgPb7413 211.7 
Xipes0007 218.4 
PgPb6184 219.5 
PgPb11036 221.1 
PgPb10525 222.1 
PgPb6471 222.6 
Xicmp3056 223.1 
PgPb10361 224.5 
Xipes0117 225.0 
PgPb8259 226.0 
PgPb8902 231.8 
PgPb12641 240.3 
PgPb6880 242.2 
PgPb8268 248.8 
PgPb9046 255.2 
PgPb9970 256.1 
PgPb8464 PgPb10086 258.7 
PgPb8139 260.7 
PgPb11702 263.8 
PgPb8214 266.5 
PgPb8035 271.1 
PgPb9474 274.9 
PgPb13146 277.9 
PgPb8457 287.0 
PgPb8244 295.6 
PgPb9338 299.1 
Xipes0003 303.5 
PgPb11641 304.9 
PgPb6117 305.4 
PgPb9306 307.5 
PgPb7336 309.6 
PgPb11469 315.3 
Xctm21 318.7 
PgPb10526 320.5 
PgPb8443 322.3 
PgPb6665 322.7 
PgPb13198 324.4 
PgPb11611 327.1 
Xpsmp2059 327.5 
PgPb12897 328.5 
PgPb8694 331.9 
PgPb7330 335.9 
Xipes0210 Xipes0218 341.5 
PgPb6669 344.6 
PgPb8856 349.3 
PgPb12598 351.6 
PgPb7028 355.3 
PgPb7861 355.7 
PgPb7019 PgPb13134 363.1 
PgPb10206 365.4 
Xipes0118 370.3 

LG2 
TrM21 (0-10) 

TrM22 (0-12) 

TrM23 (0-10) 

TrM24 (0-14) 

SLW21 (0-10) 

LAblup (240-246) 

TrM21 (270-278) 

TrM24 (258-264) 

TrMblup (258-264) 

TrA21 (234-244) 

TM23 (252-258) 

TM24 (252-258) 

ShDW23 (0-10) 

StDW21 (0-10) 

StDWblup (0-10) 

LA21 (0-6) 

LA23 (0-12) 

BDWblup (0-10) 

TAblup (0-10) 

LDW23 (0-12) 

LDWblup (0-12) 

RDWblup (0-10) 

BDW23 (0-10) 

BDW31 (0-10) 

LA blup (0-10) 

ShDW blup (0-12) 

 

StDW18 (118-222) 

LDW31 (228-236) 

 

Tr23M (320-324) 

TrMblup (310-318) 

TrM19 (310-318) 

TrA24 (320-324) 

LDW18 (312-318) 

LDWblup (310-318) 

TMblup (314-320) 

863B positive allele for grain mass, panicle  

harvest index, grain yield and harvest index 

 under drought  

Bidinger et al. 2007 

H77 positive allele for stover yield 

Yadav et al.2002 

H77 positive allele for panicle 

number 

Yadav et al. 2002 

H77 positive allele for panicle 

number, stover yield,  

biomass yield and grain yield 

Yadav et al. 2003 

PRLT positive allele for  

DT indexes of stover yield, grain yield,  

biomass yield and harvest index 

Yadav et al. 2002 

H77 positive allele for stover yield 

Yadav et al. 2002, 2003 

PRLT positive allele for grain 

mass HGM 

Yadav et al. 2002 

863B positive alleles for  

DT indexes of stover yield,  

grain yield, panicle harvest index  

and harvest index 

Yadav et al. 2004 

LDW31(104-114) 

TrA31 (100-122) 

TrA21 (234-244) 

 

TrA24 (276-280) 

 

LDW31 (320-324) 

PCA2 (328-336) 

SLW18 (200-206) 

SLWblup (200-206) 

LAblup (200-206) 

 

LG2, 10 LG2, 10 

LG2, 260 

LG2, 322 

Locus 

introgressed to 

NILs 

Hash et al. 1999 

LG2, 205 

LG2, 322 

TrMblup (308-318) 

LG2, 315 

LG2, 205 

Figure 1b 



Xipes0096 0.0 

PgPb8794 7.7 

Xipes0015 20.8 

Xipes0105 25.5 

Xpsmp2040 30.7 

Xipes0179 54.1 

PgPb9819 58.2 

PgPb5985 59.5 

PgPb9721 66.5 

PgPb11812 67.8 

PgPb10434 68.7 

PgPb10474 70.0 

PgPb7046 71.0 

PgPb6612 PgPb7411 

PgPb7460 PgPb13402 
71.4 

PgPb9089 75.1 

Xipes0145 PgPb10948 78.7 

Xipes0097 PgPb6243 

PgPb12567 Xpsmp2263 
79.1 

PgPb11848 79.6 

PgPb9936 81.2 

PgPb12418 83.1 

PgPb9391 86.6 

PgPb11890 97.4 

PgPb11960 106.6 

Xipes0154 Xpsmp2203 112.8 

PgPb10929 PgPb8705 114.6 

PgPb12604 122.0 

PgPb7807 134.4 

LG 7 LDW31(0-6) 

StDW 28 (20-32) 

SLW18 (72-80) 

SLW31 (76-80) 

SLWblup (74-80) 

TrA29 (78-84) 

StDW21(106-114) 

ShDW21 (108-116) 

LDW21 (106-116) 

LDW31 (108-114) 

ShDW31(106-114) 

LA21 (102-114) 

LA31 (106-114) 

LDWblup (106-114) 

ShDWblup (102-114) 

LAblup (102-114) 

TA21 (108-114) 

TAblup (108-114) 

TMblup (108-114) 

BDWblup (100-114) 

LA-LDWresidual (120-132) 

Environment-specific allele for stover yield, 

harvest index and grain yield 

Yadav et al. 2004 

Environment specific  

allele for grain yield 

Bidinger et al. 2007 

LA28 (70-80) 

LA18 (78-82) 

TrM29 (96-112) 

 

LG7, 110 

LG7, 75 LG7, 75 

Figure 1c 



 

TA, TDW 

RDW 

TM 

TrA 
TrM 

SLW 

P
C

 2
 (

2
0

%
) 

PC 1 (60%) 

StDW 

LA 

ShDW 
LDW 

Figure 2 



TrA (+22.8%) 

TrM (+24.6%) 

TrA (+15.5%) 

H77 allele (A)  

PRLT allele (B) 

TrM (+29.3%) 

Transpiration rate 
(morning-M, afternoon-A) 

Figure 3a 



H77 allele (A)  

PRLT allele (B) 

Transpiration low VPD 
(6 strongest interactions) 

TM (+15.3%) 

TM (+15%) 

TM (+15.5%) 

TM (+13,2%) 

TM (+15.3%) 

TM (+17%) 

Figure 3b 



H77 allele (A)  

PRLT allele (B) 

Transpiration high VPD 
(5 strongest interactions) 

TA (-16,6%) 

TA (+13,4%) 

TA (+14.5%) 

TA (+14.5%) 

TA (-17,9%) 

Figure 3c 


