Ensayo regional de lineas mejoradas de

frijol tepari (Phaseolus acutifolius A. Gray)
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El problema—cambio climatico:
Reduccion por 60%-area sembrada a frijol

en Africa para 2100
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Timescales of transformational climate change
adaptation in sub-Saharan African agriculture

Ulrike Rippke®?", Julian Rami}ez-ViIIegas1'3'4*Jf, Andy Jarvis", Sonja J. Vermeulen*®, Louis Parker’,
Flora Mer', Bernd Diekkriiger?, Andrew J. Challinor®* and Mark Howden®’

Climate change is projected to constitute a significant
threat to food security if no adaptation actions are taken'?.
Transformation of agricul | for I itchi
crop types or moving out of agriculture, is projected to be
necessary in some cases®>. However, little attention has been
paid to the timing of these transfor . Here, we develop a
| uncertainty fi k using the CMIP5 ensemble to
assess when and where cultivation of key crops in sub-Saharan
Africak iable. We report ional
changes for all major crops during the twenty-first century, as
climates shift and areas become unsuitable. For most crops,
however, transformation is limited to small pockets (<15% of
area), and only for beans, maize and banana is transformation

more widespread (~30% area for maize and banana, 60%
faulanmmn) WAln numa taunn Inmmiver :

transfor

mbacan

fundamental attributes of a system’ (see Supplementary Text 1 for
definitions). Transformational change implies shifts in locations for
production of specific crops and livestock, or shifting to farming
systems new to a region or resource system**. Here, we consider
one type of transformation: switching of staple crop type grown
over a large geographic area of 0.3 Mha (the grid cell size of our
analysis) or more. We analyse when and where major cropping
systems transformations are likely to occur for important crops in
sub-Saharan Africa, and identify key research and policy priorities
to address these changes as well as the timescales at which they
should be put in place.

We use a crop suitability modelling approach together with
CMIP5 climate model data for RCPs6.0 and 8.5 to simulate
historical and future crop suitability for nine major crops i

thiot _conctititn CO0_of Afeica 1enda

(Rippke et al., 2016)
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El frijol tépari es nativa del desierto Sonora

* Cultivo tolerante a estrés abiodtico
e (Caracteristicas nutricionales y agrondmicas similares al frijol

Desierto de
Sonora

From Wikipedia.com


https://en.wikipedia.org/wiki/File:Sonoran_Desert_map.svg
https://en.wikipedia.org/wiki/File:Sonoran_Desert_33.081359_n112.431507.JPG

Diversidad de Tepari
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Sistema tradicional de produccion

Leonard Chana en ‘Desert Plants’ (1983)

_—

Produccién de tepari, Coolidge, Arizona, 1983
Burgess, 1983




Rendimiento, kg/ha

Rendimiento bajo Altas Temperaturas
Juana Diaz, Puerto Rico, 2015, 33°C/ 24°C

.
:
|
| :
| ]
Andino (250) Meso (120) Tepari (160)
Promedio= Promedio= Promedio=

83 kg/ha 403 kg/ha 1,627 kg/ha

500 kg/ha



Debilidades

Enfermedades
 Mosaico dorado
* Mosaico comun
* Bacteriosis

* Roya

* Mustia Hilachosa
* Mancha angular
e Pudricion de raiz
Otros

* Salta hoja

* Baja fertilidad
Agronomia

* Arquitectura y tamano de semilla
* Adaptacion
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Primera liberacidn de frijol tepari mejorado,
2013

Juana Diaz, PR 2011

(kg/ha)
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Evaluaciones de adaptacion de tepari

P

Metodos:
RCBD, 2-3 rep
10-20 lineas
Testigo local

FtF paises de enfoque, 19 total 2, F E E DE F UTU R E S,

The U.S. Government's Global Hunger and Food Security Initiative Legume Innovation Lab|



Evaluaciones de adaptacion de tepari

Ensayos ERTEPARI

! -Zamorano ] \“
‘oo » | | '"
s 4

Metodos:
RCBD

20-30 lineas
Testigo local

FtF paises de enfoque, 19 total FEEDEFUTU RE S,

The U.S. Government's Global Hunger and Food Security Initiative



Zanzibar, Tanzania Zamorano, Honduras

2015 2014
(Susan Nchimbi) (Juan Carlos Rosas)




Malawi Ft. Collins, Colorado

2016
(Rowland Chirwa (Mark Brick




Juana Diaz, Puerto Rico
2019




Anexo 1: Identificacion de las lineas tépari del
ensayo ERTEPARI- 2019.

Linea Color
Tra TARS semilla Tipo Tipo

! G40001 Blanco Testigo criollo  G40001 Arbusto

! Tep 22 Blanco Testigo mejorado P1502217-s/Neb T-1-s Arbusto

! Tep 51 Blanco Linea mejorada TARS-Tep 23/TARS-Tep 22 Arbusto

! Tep 64 Blanco Linea mejorada  TARS-Tep 29/TARS-Tep 23 Arbusto

! Tep 90 Negro Linea mejorada TL-535/G40035//TARS-Tep 23/P1 477033 Trepador
Blanco con

Tep 93 negro Linea mejorada G40022/G40029 Arbusto
Blanco con

7/ Tep 96 negro Linea mejorada G40029/G40041//G40148/G40110 Arbusto
Negro con

Tep 97 blanco Linea mejorada PI1535227/Neb-T-8a-s//G40022/G40029 Arbusto
Blanco

Tep 101  redondo Linea mejorada G40022/G40029//TARS-Tep22 Arbusto

H TR 213 Negro chato Linea mejorada G40001/G40022 Arbusto



Rendimiento (kg/ha)
Ensayos de campo 2018-19

Republica
Linea Haiti Haiti Puerto Rico Puerto Rico Dominicana  Promedio
Cabaret Damien Juana Diaz Isabela San Juan
Empoasca/BF Empoasca/BF Sequia Baja Fertilidad Dorado
2018 2018 2018 2018 2019
Tep 22 1286 1225 2156 759 2653 1713
Tep 51 . . 2563 819 3319 2234
Tep 64 . . 2711 942 2991 2215
Tep 90 1085 785 1882 668 1908 1386
Tep 93 2568 1223 2301 944 3303 2279
Tep 96 2327 1170 2696 941 2712 2169
Tep 97 1865 715 1938 928 2471 1801
Tep 101 : : . 1150 3208 2179
TR 213 1926 821 2896 1110 1419 1838
G40001 2084 1698 2295 895 4110 2346
Promedio 1710 2319 862.0 2810
LSD (0.05) 979 NS 529 390.0 1167

CV 35 18.30 30.7 19.9




Peso de 100 semillas (g
Ensayos de campo 2018-19

Repulica
Linea Puerto Rico Puerto Rico Dominicana Promedio
Juana Diaz Isabela San Juan
Sequia Baja Fertilidad Dorado
2018 2018 2019
Tep 22 13.2 9.3 14.6 12.3
Tep 51 16.2 11.3 15.8 14.4
Tep 64 14.3 11.3 15.2 13.6
Tep 90 14.7 11.1 17.2 14.3
Tep 93 16.8 12.3 14.7 14.6
Tep 96 14.1 10.4 14.2 12.9
Tep 97 16.6 12.6 17.4 15.5
Tep 101 : 11.1 17.0 14.0
TR 213 13.6 9.8 12.8 12.1
G40001 14.3 9.3 13.7 12.4
Promedio 14.8 10.5 14.9
LSD (0.05) 1.9 0.9 1.7

Ccv 10.1 5.5 5.5




Resistencia a enfermedades

Linea Empoasca Roya* CBB Dorado**
Tep 22 S R R Tol./S
Tep 51 S R R Tol./S
Tep 64 S R R Tol./S
Tep 90 MR R R Tol./S
Tep 93 R R R Tol./S
Tep 96 R R R Tol./S
Tep 97 R R R Tol./S
Tep 101 S R R Tol./S
TR 213 R R R S
G40001 R R R Tol./S

*  Sepas endémicas en Puerto Rico
** Tiene sintomas pero rinde bien



iento en el campo

Comportam




Arquitectura

Frijol comun

Frijol tepari
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Calidad de semilla, blancas
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Calidad de semilla, negras
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Mejoramiento para resistencia a:

mosaico dorado mMosaico comun
Establecer Poblaciones cruces simples
Ensayo TDP 2013-Zamorano; Establecer 10 F1—F2 (PR, 2016-2017)
Poblaciones masal F1 —F4 (PR, 2013-16) \

Seleccionar plantas F2 con resistencia

Sembré >2,000 semillas de cada poblacién
usando NL3 y ELISA, Retro-cruzamiento

Bajo alta presiéon de dorado (Zamorano, 2016)

l (PR, 2018)
5 de 10 poblaciones segr. tolerancia l
Seleccionar plantas F2 con resistencia
TepPop-2  GA40029/G40041 usando NL3 y ELISA, Retro-cruzamiento
TepPop-4  GA40148/G40111 (PR, 2019)

TepPop-6 G40279/G40177E1
TepPop-7 Pl 535227/Neb-T-8a-s
TepPop-9 G40111/G40279//G40148/G40110

l

Lineas (F5) seleccionadas con tolerancia
a dorado (Zamorano)

| Combinar resistencias




Mosaico comun

CULTIVATED WILD

s

Veinal Necrosis PL No Symptoms Veinal Necrosis No Symptoms

‘

Mosaic

V>

Mosaic Leaf Curl

" Na

Necrotic Local Lesions No Symptoms Necrotic Local Lesions No Symptoms




Identificacion de resistencia a BCMNV NL3
Usando ELISA

l 2 Genes identificados con GWAS l

Chromosome

(J. Hart y A. Vargas, TARS)
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Tolerancia a BGYMV

/Zamorano, 2018
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