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ABSTRACT:

Many countries could experience unprecedented heat stress because of global climate change (Battisti and Naylor, 2009). Heat sensitivity in common bean is a major limiting factor that can reduce yield, quality, and lead to
restricted geographic adaptation (Beebe et al., 2011). Interspecific lines developed with crosses between P. vulgaris and P. acutifolius were evaluated for their tolerance to heat stress. Results from field and greenhouse

evaluation confirmed that Phaseolus acutifolius is an important and useful genetic resource for improving heat tolerance in common bean. Results from genomic analysis indicated the introgression of P. acutifolious genes into
interspecific INB line that was used as a parent for developing heat tolerant SEF lines.
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tolera nce due to its evolution under dry and hot environments Figure 3. Introgression blocks of P. acutifolious detected in interspecific lines AM Figure 4. Introgression blocks of P. acutifolious (orange) detected on INB841, Figure 2. Effect of three different air temperatures on grain yield of three bean
: (blue) and INB (red) along the P. vulgaris genome. VAX and P08 interspecific lines compared to P. vulgaris (blue). genotypes using controlled conditions at CIAT Palmira, Colombia.
MATERIALS AND METHODS DISCUSSION

 Phaseolus acutifolius and its progeny presented higher pollen viability under heat
stress
Photosynthate mobilization from vegetative structures to pod formation and
subsequently to grain formation are key processes in improving heat tolerance.
Several genotypes that combine traits related to heat tolerance were identified for
use as parents in the breeding program for this limitation.
Several P. acutifolious introgression blocks were detected with interspecific lines on

 Phenotyping for heat tolerance under field conditions at Armero, Colombia, using 36 SEF (Interspecific: P. vulgaris x
P. acutifolius x P. coccineus) lines

* Phenotyping for response to heat stress in common bean was conducted under controlled conditions using two
polycarbonate greenhouses established at CIAT headquarters

e Genome size measurements in addition with Whole Genome Sequencing (WGS) and Genotyping by Sequencing

(GBS) data were analyzed with NGSEP to develop a SNPs marker data set along the bean genome to detect chromosomes 08 and 11.
introgression blocks of P. acutifolious haplotypes in the P. vulgaris interspecific lines. Genome size differences reflect the amount of genetic information hidden in tepary.
Genome size evaluation B » st
€ Oﬁ,e:Riisi833_64oo$_cdoozo APR,} FCC: R gy — - Ph :/u tf; introgressi INB 841, MAGIC P t PO8 and VAX | ID REFERENCES
| Battisti DS and Naylor RL. 2009. Historical warnings of future food insecurity with unprecedented seasonal heat. Science 323: 240-
244,

Beebe S, Ramirez J, Jarvis A, Rao IM, Mosquera G, Bueno GM and Blair M. 2011. Genetic improvement of common beans and the
challenges of climate change. Pages 356-369 in Crop adaptation to climate change (Yadav SS, Redden RJ, Hatfield JL, Lotze-
Campen H and Hall AE. eds.). John Wiley & Sons, Ltd., Published by Blackwell Publishing Ltd, Richmond, Australia.

Duitama J, Quintero JC, Cruz DF, Quintero C, Hubmann G, Foulquie-Moreno MR, Verstrepen KJ, Thevelein JM, and Tohme J. 2014.

- Iterepeciic with Phaseolus coccinens An integrated framework for discovery and genotyping of genomic variants from high-throughput sequencing experiments. Nucl.

** |nterspecific with Phaseolus acutifolius Acids Res., 42 (6): e44.

ALB 74~ X INB 841 F1 X RCB 593

- n
@ P
o o
! ;
o B
O &=
[SH--# w
= =
= <
= o
= o
= i
]
= =
= <
B Q
4 == e I
E = O
g —— = @
s == 8
S Er >
= ©
o <
£,
-3 Q
n B Q
r g R .

N counts
g 8
; ;

J. Polanial, N. Chaves?, J. Lobaton?, C. Cajiao?, I. Rao?, B. Raatz!, S. Beebe?

k&J RESEARCH LED BY IN PARTNERSHIP WITH anrl(:fliZLlc;ra]zdofg";vr]ateatOns
Iinternational Center for Tropical Agriculture (CIAT), Cali, Colombia ﬁﬁ gt s g e ST
. . . . ’ Grain Legumes T = | overnments, and farmers
“Universidad de Costa Rica, San Jose, Costa Rica CGIAR e ICR " llT “'Zg; IHT Q) ICA RDA 8\/0r|dwide

Leveraging legumes to combat poverty, hunger, malnutrition and environmental degradation
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