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Introduction Results Table 2. List of accessions with highest
» I ; o scores of drought resistance.
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| Irrlgate agricu ture s :Z : Pl number Genus Species  Subsp.  Cultivar name  Country Develop  Score
consumes 80% of the | o . PI211610 Medicago sativa  sativa NA Afghanistan Cultivar ~ 5.00
world’s allocable water é:ﬁ 0 e E:jggggtla Megicago sativa sativa EiADii ganaga gu:tivar 288
- D * edicago sativa  sativa anada ultivar :
resources_. This gso ) P— G | P1452470 Medicago sativa  sativa  CN37529 Canada  Culivar  4.89
consumptlon level IIi: l 10 I S | P1255962 Medicago sativa  sativa  Rambler Canada Cultivar 4,78
IS Not sustainable. . — W B B W o= o 5RCEER - 1} | PI3468l7 Medicago sativa  sativa Sc. Mass3651 Canada  Cultivar 467
EnhanCing drOught T 0 e 1 O e 3 Rélati\ieleai Watér Coritent‘ . Drought resistance Index o P1452478  Medicago satha _ satha  CN37536 Canada Cultivar 467
: B 0200wt Severe (o it gra) = 2% . - . P1467985 Medicago sativa  varia ~ GRIMM Canada Cultivar 4.67
resistance (DR) and B I3 B LI 5 @ Fig. 2 The frequency Sta'[I.StICS fo_r relative leaf water PI463014 Medicago sativa  sativa  CN3OS7T Canada Cultivar 167
water use efficiency | e = =" " aseq sy, waen 16,201 f(;) rI;t)eir;]t t(r'?e\’\é?r; eO: r(()) fugchctersessi' jrtgnce ndex (DRI 1105 =5 1pisosg) Medicago sativa  satva  CN37538  Canada  Cultvar 461
- P1468028 Medicago sativa  vara  GRIMM Canada Cultivar 4.56
(WUE) of alfalf.a. are ImpOrtant to meet the SDD e - PI511303 Medicago sativa  sativa NA China NA 5.00
challenges of finite available water resource. A l"“i“? o l ! PI244674 Medicago sativa  sativa E.C. 772 India Cultivar 478
However, no rapid and precise methods have been ¢ o AiPJ- P1247006 Medicago sativa  sativa NA Lebanon  Cultivar 5.00
: : : . » * . P1452494 Medicago sativa  sativa ORENBERG Montana  Cultivar 5.00
deveIOPEd to Identlfy the resistance resources for é B .° . g® . “ . P1452497 Medicago sativa  sativa CN37554 Montana  Cultivar 5.00
the alfalfa breeders. Development of molecular 5 | . L ’ . P1467966 Medicago sativa  sativa  CN39529 Montana  Cultivar 5.00
markers associated with DR and improved WUE Bele o e w ; ° ',: . . PI467982 Medicago sativa  sativa CN39545 Montana  Cultivar ~ 5.00
- - - ' " i . 3. P1467983 Medicago sativa  sativa CN39546 Montana  Cultivar 5.00
WOUId. be hEIprI f(.)r |mprOV|r_1g the a.C curacy in < P1452496 Medicago sativa  sativa CN37553 Montana  Cultivar 4.89
detectlon, accumulatlng the major and minor genes, P1467967 Medicago sativa  sativa GRIMM Montana  Cultivar 4,78
and accelerating the breeding process. P1467961 Medicago sativa  sativa CN39524 Montana  Cultivar 4.56
P146/885 Medicago sativa  sativa CN 39451 N Dakota  Cultivar 4.56
] P1467895 Medicago sativa  sativa CN 39459 N Dakota  Cultivar 4.56
Matenal S and MethOdS PI467907 Medicago sativa  sativa 52 SDakota  Cultivar ~ 4.89
P146/978 Medicago sativa  sativa CN39541 S Dakota  Cultivar 4.56
_ o P1234481 Medicago sativa  sativa NA Spain Cultivar 5.00
«¢ 200 alfalfa cultivars and landraces originated
worldwide with potential value of drought C :
onclusion and Future Plans
tolerance were selected from Plant Germplasm
Center. Traits associated with drought resistance
were evaluated in greenhouse and field in 2013 ¢ Great genetic variations were found in 200
and 2014. alfalfa cultl\{ars and_ landraces evaluatec_zl for
drought resistance in greenhouse and field.
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Fig.3 Manhattan plots resulting from GWAS for drought resistance index -
(A) and leaf relative water content (B) in alfalfa. The chromosome resistance scores were selected and may calry
position was based on the reference genome of M. truncatula (Mt4.0 v1). resistance gene and have potentia| value for
The abbreviations at the top of plots are putative candidate genes and : : :
the arrows indicate their genetic positions in the reference genome. SDD, deV9|Op|ng populatlons for mapping QTLS and
subtilisin-like protease; ALDH7A1, Aldehyde dehydrogenase family 7 : : :
member Al; EIG-J7, Elicitor inducible protein EIG-J7; AGP-L, Glucose-1- breedmg for drought resistance in alfalfa'
phosphate.
Table 1 Significant markers associated with DRI and RWC in the panel aSImelcan_t mar_k_ers_assomated with DRI and
of accessions (“U”, unknown chromosome). RWC were identified in the panel of accessions
Markers associated with drought resistance index . - - . . -
Trait Marker Ref allele Variant Chr p-Value Effect USIng genOme'W|de aSSOC|at|On. After Va“datlon'
DRI 1 19125550 T AC 1 9.59E-08 -2.12
DRI 1 19681672 TCT CCG,TTG,TCATCG 1 3.94E-06 0.48 _ _ _
DRI 2 12216981 T ofe 2 20306 -057 | el he same panel of accessions is being used
DRI 215380249 TAAT CATT,CATC,TCAT,CAAT 2 7.73E-06 -2.61 : r - : : :
ori 12 S7e1832 ARG TGAG TAAT > .00 oos | fOridentifying loci associated with salt tolerance.
DRI contig_113898_480 TCAAA CCAAG,TCAAG 2*  160E-06 -2.63
DRI 3 28938985 CACTA GACTG,CACTAACTCTA, 3 6.71E-06 -2.64 . :
CACCACACTG +¢ Additional populations for drought and salt
DR 4 243430601406 IGOGARGEE . e =221 tolerance are under development. Resistance
DRI _loontig_102202 11066 AAGA ' AT4E 07| 263 loci to drought and salt stresses will be
DRI 5 7439536 TG CACT.CG 5 291E-06 -2.62 validated in wide range of mapping or breeding
DRI 6 18926195 GAG AAC,AAG,GAC 6 2.18E-06 -0.14 opulati
DRI 6_19756214 TTTGTTGT TTTGTTGTTGT,TTCATT 6 4.84E-07 -2.64 populations.
CENEE AT GT,.CTTGTTGT
L AR R DRI 6_21240052 ATTT GTCT,GTTC,GTTT 6 4.99E-06 -2.64 : _
Well watered Water deficit DRI 711861405 CAA CACAG 7 306E-06 -2.63 Salt tolerance under field test in Logan, UT
Fig. 1. The origin of germplasm used for this project || PR conta-cos.16%TCCT CCOATETOTCRATECS) & poe] 0 R T——
: : contig__ - * ATE- -2,
(A). Drought resistance was evaluated 1N DRI contig 72424 3165CATTTTG CGTTTACGTTTTACATT U 9.46E-07 -0.29
greenhouse (B), and field with irrigation treatments CTACATTGTG,CATTTTA
(e.g. well watered (C) and water deficit (D) DRI contig 122638 109 TTT ATAATC,CCT,CTT U 4.39E-06 -2.63
Markers associated with relative leaf water content
. Trait Marker Ref allele Variant Chr p-Value Effect
+¢ An Integrated framework that merges a QTL RWC 1 25872745 ACTA GCTGACTG 1 325606 0.8
- T - RWC contig_94352 776 CTTT TTTC,CCTTATTT,TTTT  1* 1.30E-05 0.13
mapping approach called “genome-wide e b g — s 1ageos oic
association studies (GWAS)” with high- S P A LI 1
throughput genome sequencing methodologies RWC 4_11161035 TGTA AGTG,AGTA 4 132E05 019
called “genotyping by sequencing (GBS)"to map | e == cecome 3 e o
traits quickly, efficiently, and in a relatively WG [oontly toi500 8ATA — [oTC.GTA o sncoy ou  <eAfter validation, the markers closely linked to
iInexpensive manner. This framework provides a RWC 7_11951427 TGTT CGTATTTT,TGCT,TGTA 7 137E-05 0.45 the resistance loci can be used for MAS in
1ot | ' ' , 67E-05 0. : L
Sta“St!C?ll baS'$ for_analyzm_g marker-tralt W [T a11a080T—TaC eAGCTC D leee o | breeding alfalfa with improved drought/salt
associlation using ||r]kage d|sequ|||br|um_ RWC contig_72424_3154 GCAT ACAC,ATAT ACAT U 124E-05 0.46 tolerance.
RWC contig_134721_180 GGG TGATGG U 1.18E-05 0.12
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