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Uruguay

• People: 3.4 in 7600 millions = 0.05%

• Wheat: 1:2 vs 691millions tonnes* = 0.18% 

(average 10 years)

* http://www.fao.org/faostat

• Wheat is the main source of calories

• Important for economy

• We need to export, so we need quality

• # or researchers working on wheat quality (90s): <1



Wheat Breeding Program
(M.Quincke, R.Verges)

• Hard Red Spring

• (PROBABLY) The oldest breeding program in South America

• Traditionally, local genotypes covered most of the area

• Screening for quality since 1920s



Wheat Breeding Program
(M.Quincke, R.Verges)

• Hard Red Spring

• (PROBABLY) The oldest breeding program in South America

• Traditionally, local genotypes covered most of the area

• Screening for quality since 1920s

• Methodology

– Standard methods

– Rapid methods

– NIR spectrometry



Updating methodology

• Example: Mixolab

• Conclusions: not as good as Alveograph for some

characteristics, better for others



Biotech tools (P.Silva)

• Not always effective

• We decided to explore genomic selection



Genomic selection

Genotyping: many untargeted markers Prediction model

Phenotyping: quality characterization

Training population

Genotyping: many untargeted markers

Phenotyping: quality characterization
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Biotech tools (P.Silva)

• Not always effective

• We decided to explore genomic selection

• Collaboration with 

– CIMMYT

– Universidad de la República (B.Lado) 

– University of Wisconsin (L.Gutiérrez)

• Feasibility proved (paper under revision)



Genetic + Environmental + Interactions

• Small growing region  “year” = biggest effect @ Uy

• Several approaches

– Regional approach

• Integration with national research institutes + 

CIMMYT (R.J.Peña, M.M.Kohli)

BIOINTA 1000

BIOINTA 1001

BIOINTA 1002

BIOINTA 1004

Embrapa 42

CD 104

IPR 85

Ônix

BRS 208

BRS Guabiju

BRS Guamirim

PANDORA - INIA

QP3065-01

Kronstad F04

Tollocan F05

KABY//2*ALUBUC/BAYA

ALTAR 84/AE. 

SQUARROSA (TAUS)//OCI …

Itapua 40 - Obligado

Itapua 50 - Amistad

Itapua 65 - Don Valerio

IAN 10 - Don Arte

INIA Churrinche

INIA Tero



Carillanca 06
Carillanca 07 La Pampa 07 Balcarce 08

Marcos Juárez 08

Saenz Peña 08

Passo Fundo 07

Londrina 07

Young 07

La Estanzuela 07

CRIA 07

Brasilia 07

Yhovy 07

Yhovy 08

CRIA 08

Young 06

La Estanzuela 06

El Batán 06

Obregón 06 irrigated

Obregón 06
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G + E + GxE effects

• Small growing región  “year” biggest effect @Uy

• Several approaches

– Regional approach

• Integration with national research institutes + 

CIMMYT (R.J.Peña, M.M.Kohli)

– Specific approach

• Example of an abiotic stress: heat

Ecophysiologist included quality aspects

Identification of cultivares more stable to heat

Castro et al., Wheat Production in Stressed Environments. v.: 12, p.: 365 – 372. 2007



Models for N intake

• Ecophysiologist (A.Berger): 

included “protein content” to yield model



Interaction with diseases
• Relevant for Uruguayan conditions (rain: 1200mm/year)

• Leaf diseases affect quality (S.Germán): 

– Negative correlation of incidence of leaf rust with:

• Grain size

• Protein content

• Fusarium is a big issue (M.Díaz, S.Pereyra)

– Lower yield

– Mycotoxins

– Very poor baking quality

TOO MUCH



Beyond INIA: Wheat Board

• Mesa Nacional de Trigo (“Wheat board”): coordination

among academia, government and private sector

• Several projects to promote research and/or exports

• Example: UruTrigo (UruWheat)

– Characterisation of genotypes by DON production

– Characterisation of genotypes by baking strength

– Improve harvest survey

– Extension activities



Chemical composition



Wheat proteins

• Grant from ANII to perform SE-HPLC with SLU 
(E.Johansson, M.Prieto-Linde)

• RESULTS

– Genotypes were grouped according to their

differential response to N (paper under edition)

– GxE effects: wait to IGW presentation on Friday



Pentosans

• Laboratory of Carbohydrates and Glycoconjugates, 

Universdiad de la República

(Silvia Soule, Lucía Garófalo)

• Summary:

pentosans affected resistance to extension

• For more results, meet Lucía at poster #85

• The work derived to a new line of work: xylanases

(poster #105)



Nutrition



Nutrition (M.Elichalt, M.Russo)

• First step: demythyfication (“bread is bad”)



Nutrition (M.Elichalt, M.Russo)

• First step: demythyfication (“bread is bad”)

• Nutritional and bioactive compounds characterization

– Some findings:

• Total tocols differences up to 10x

• Tocols and lipids highly correlated
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In summary…

TRANSLATION

“Be proactive”

“Deserve your dreams”
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