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ECUADOR PLANTEDAREA HARVESTED  PRODUCTION
(ha) AREA (ha) ™
MONO 19,438 17,061 8,509

DIy B ASSOCIATED 85,689 72,528 9,541

Fuente: SICA-MAG. 2002




Local Agricultural Research Committees —

RACTION: CIAL:s
CIAL - Comites de Investigacion Agricola Local INFERACIHONACIALS

Farmers — Researchers

farmer participatory
research

2. cansultativ orative 4, farmer
managed

FIELD DAYS

180 participants

A total of 10 new bush bean varieties have been released in Ecnador
through CRSP / LIL programs over last 18 years
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Bean Production in Uganda

The common bean is most
important legume crop grown and
consumed in Uganda \

— Food security
— Source of household income
— Important source of nutrient

—Contributes to  improving and
sustaining soil fertility




Bean production in Uganda Agroecological Bean
i Production Zones
Uganda is the second largest producer and S N e 'y

consumer of common bean after Tanzania Beans are produced in all

the major agroecological
regions within Uganda

Uganda is a major supplier of beans to
markets in Kenya, Rwanda and South
Sudan, (15-58%) of farmers produce is sold.
Approx. 85% of the 18 million ruralgeeme
Ugandans grow and depend majorly on
beans as a food and for income generating = .
purposes. :

Bean production in general Bean Types & Regions of Production

Bean production mostly occurs in traditional ; S " Types of beans grown in the different s
systems on small plots of land averaging 0.2 — 3.0 >

hectares

- IV
regions may from one region to A
another.

The types bean grown in a certain

_ . region mainly depended on the
Yields are estimated at less than 500 kg ha-!, much

less than the SSA average of more than 770 kg houscholds SEsaaat references

within a specific region.
Bean production declined at the rate of 4.55% per
year over a 10 year petiod. (1990-2000) particulatly =555
during the mid 1990s . ;

Trend has been reversed due to interventions ~
through — research and currently beans are
increasingly becoming more competitive with the
major staple crops in terms of land allocation.




Challenges faced by Ugandan bean Producers

' : 4 TR *Beans rank second to groundnuts as
Diseases & Insect A LN oo P ) major legumes produced in Zambia
Pests e A :

*Production Area: Cooler, higher
altitude and high rainfall areas of

Climate change Northern Zambia

drought

Declining soil fertility K 2 ¢ Begn 'e"‘f"‘““
;"gnn 'w:e_evil;(Br';u_cl'\jdﬁ L . *The purple speckled commonly
s } !“‘“ﬁ;?'-@%j % known as Kabulangeti is the most
\ populat
*Low landraces yields: >500 kg/ha

*Improved varieties have been

Marketing challenges

Inadequate seed

quality regulation.

R*‘*_, R developed, but their adoption is low
oy

Bean Stem maggat «

\\ \ s




Production Constraints Objective 1

¢ Diseases are the major constraint to production distribution pattern of
diseases follows that of temperature and rainfall

* “lmportant diseases cool, high rainfall vs. warm moderate rainfall areas: re
— Anthracnose Bean Common Mosaic Virus
— Angular leaf spot Common Bacterial Blight
— Ascochyta blight
— Rust

[Four New Varieties - MSU ] Nondestructive Sensing Methods

' 1. Color Imaging System ‘

¢ Alpena navy bean, high-yielding upright with * Visible range , A= 380 — 780 nm
. - ¢ For measuring surface features:
excellent dry down — negates use of des1§:cant : _ - bt e o

'::'-_ | 2 — Morphological features (shape and size)
\ N — Surface texture

‘ — Other appearance features




2. Near Infrared Spectroscopy 3. Hyperspectral Imaging

Hyperspectral
camera

Reflectance mode * Vis-IR range, A= 350 — 2500 nm * Combination of Imaging and Spectroscopy

¢ For evaluating internal properties: Spatial + Spectral = Hypercube (data)
Optical fiber = : = - - -
Source - Moisture content and hydration coefficient * For evaluatlng chemical and physmal
Washed drained Coefficients
Cooking properties
Nutrients Light source
Texture

properties
Moisture content
Ratio cooked to dry seed
Ratio soaked to dry seed
Cooking properties
Texture and nutrient distribution
Other external and internal properties

N
=1

Calibration

©

Prediction

o

[N

PLS model for
Black Beans

Predicted Hydration Coefficient
g R

o
o

1.0 1.2 1.4 1.6 1.8 20
Actual Hydration Coefficient

o
®

Objective 2. Anthracnose Screening

BT e TR S Ty //,w/'r_.
: °~*Sereen1ng the- ABP w1th Wlﬁe range r.acé§ (4 / “If
anthrac‘nese

e -,.

Ilyg rzfees rep#@g;aél;m Ewé@r ﬁganda, .
Zambla*‘ 8 ‘a_u Sl _I‘ % e

'\ To 1dent sources of re31stance For l{)reqd—mg

» \Conduct Gedbme Wﬂ&l “‘Aésomatlon Mapplng of
Resistance wsing 6K Beadchlp SNP trarkers T
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Scale: 1-9 (CIAT, 1987)
I1=Immune, 9=Susceptible
Groupings: 1-3 Resistant; 4-6 Intermediate; 7-9 Susceptible

[Drought Trials in Nebraska J

COMMON BACTERIAL
STRESS VS.NON STRSS  BLIGHT SCREENING

Carlos Utrrea

1“
} !

4 ! =
,.\uﬂ.‘

=%

[Drought Screening - Nebraska ]

Evaluated drought stress(DS) & non stress (INS)
in Mitchell, NE 2013

ADP-45 (RH No. 2) and ADP-63 (Soya) had the
lowest cooking time under stress and non stress

Treatment Total water mm Max. average Min. average
Irrigation + Temperature °C | Temperature
Precipitation ’C

NON STRESS

STRESS

Obijective 4.




Physiological responses to
abiotic stress — Jesse Traub

Accumulation of drought-related metabolites
in leaf tissue

Electrolyte leakage to infer oxidative damage

Leaf Water Potential

Drought-induced accumulation
of sugars and organic acids

{Recovery after exposure to 40° C}




Electrolyte leakage after exposure to
heat stress

[Obiective 5. }

* Institutional Capacity Building and Training.

* Kelvin Kamfwa from Zambia is one of the PhD
students being trained at MSU in Plant Breeding,
Genetics and Biotechnology under this project.
Kelvin Kamfwa retains his position at University
of Zambia.

[Objective 5. J

¢ Other African students with funding through BHEARD

and Mastercard programs will be actively recruited for
degree programs as part of this project.

Short term training programs in country will be
conducted and additional training through LIL partner
workshops, Borlaug LEAP program and WorldTAP short
courses at MSU where the emphasis is to train the trainer
in aspects of Molecular Breeding.




*NIFA project-

o Reduction of fungal
Llnkage S root rot problems

using genetic
approaches on
common bean
has interactions with
Legume Innovation
Lab in Eastern and
Southern Africa

USDA-NIFA: “Genetic Approaches to Reducing Fungal
and Oomycetes Soilborne Problems of Common Bean in
Eastern and Southern Africa” — PI-Steadman UNL with

partners USDA-ARS/ ZARI/ IIAM, Mozambique

*405 entries from Andean Diversity Panel and Nebraska were )
planted in screening Nurseries in Zambia and Mozambique Llnka geS

*60 bean lines that had good stands and showed resistance to 4 foliar
bean diseases: ALS, ANT, CBB Rust were identified Legume Innovation Lab PI’OieCt S01.A04

“Developing, Testing and Dissemination of
Genetically Improved Middle American Bean
Cultivars for Central America, Caribbean and

Eastern Africa” — PI Beaver UPR with partners in
USDA-ARS, Zamorano, NDSU

USDA-ARS FtT project: Breeding locally-adapted
pulse crops for enhanced yield and seed qualities:
an integrated, outcome-based plan for ARS,
involving Dr. Cichy with partners in USDA-ARS.




Fast Cooking Andean Beans with High Bioavailable Iron and Zinc

1. Andean Diversity Panel Screening

(Data on 217 ADP lines grown in MI in 2012, from USDA-Ftf Project)
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Linkages

CIAT network [including Idupulapati Rao, Bodo
Raatz] and CIAT-Uganda (Clare Mukankusi)
PABRA network (Mathew Abang, Roland

Chirwa).

USAID program on Climate Resilient Legumes:
“An Integrated Program to Accelerate Breeding
of Resilient, More Productive Beans for
Smallholder Farmers” PI-Lynch, PSU with

partners NDSU/ZARI

Participatory Evaluation of Fast Cooking High
Bioavailable Iron and Zinc Lines in Uganda

= TFarmers in 3 districts
evaluate 12 fast cooking genotypes that are high in bioavailable Fe and Zn.

will be recruited to grow and

= Preferred farmers variety for each district will be included as a local check

Genotype
Bonus
OPS-RS4
Dolly
Chatlevoix
Selian 97
KIBUMBULA
ROZI KOKO
Maalasa
KIDUNGU
Myasi
Chumbo, Cela
Ervilha

Origin

S. Africa
S. Africa
USA
USA
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
USA
Angola
Angola

Cook time Fe

PA/ZN

(min) Bioavail. molar ratio

32.0
27.0
35.5
38.5
26.6
27.5
32.6
27.5
35.8
34.7
23.7
21.5

43
64
83
84
68

29
55
81

85

12.6
16.7
20.0
16.1
17.8
18.2
14.3
14.8
13.4
20.9
221
23.1

MSU Bean Breeding & Genetics Lab-2014






