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Goal

(1) Discuss the possibility of mdiitait indices for
guality within the context of traditional breeding
and genome wide selectiogs

(2) Discuss opportunities for new products basec
on real or perceived health benefits



Breeding for quality may require that we have answers to the
following questions:

-What are the characteristics of qualitg?a dz3 | NE O2f 2 |
-Can we measure them?

-Is there variation for the trait?

-Can objective data and trait indices help us improve guality or is
guality about marketing new niches?
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-How do we weigh components of gquality with respect to each
other?

-Is there economic value amwhat is the market willing to pay?



Examples drawn from processing tomato
breeding




Definition of quality might depend on endse
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We can measure color as: L, a, b,
Hue,chroma G, R, B, luminosity,
2 NBR UOAaadzSz :%:

Which measurements should we
select for?



Tomato Analyzeg Color Test
(Darrigueset al.,JASHX2008,133,579-586)
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PCA andbevelopment of MultiTrait Index

PrincipalComponentl

PrincipalComponent2

B2 BQHA TA9R2 B BQHA TAR2
I Fremont WoosterFremont Wooster Fremont Fremont Wooster Fremont Wooster Fremont
%YSD 0.481¢ 0.453t 0.446: -0.39377~:0.0267 -0.0911 -0.2147 -0.289¢ 0.30117:
Y%RED @-0.4487 -0.401 @0.0485 -0.0451 0.155z 0.099¢ -0.2888¢
L* 0.3731 0.33¢ 0.365¢ 0.11036: 0.1677 0.096¢ 0241¢ 0.079¢ 0.39688-
a* -0.376¢ -0.370¢ -0.352¢ 0.5062@ 0.467t 0.458- 0.657EE>
b* 0.2341 0.2807___0.3517 0.19071: 01 0.558: 0.4777 0.368:Z 0. 1
Hue @076 0.51z 0.460¢ @ -0.017¢ -0.0161  -0.15¢ -0.227¢ 0.34751¢
Chroma  0.017¢ 0.019¢ U.2T3¢ 0.38909<___0.65¢ 0.6707 0.638f 0.529¢ 0.421150>
Proportion 0.538z 0.528: 0.617¢ 0.517 0.326t 0.3T3t U.Z7Z 0.31: 0.333:
Cumulative - - - - 0.8647 0.842z 0.890¢ 0.935¢ 0.850:

For three separate populations, PQAIs strongly weighted
toward color uniformity and color while P€As weighted
toward colorintensity (AudreyDarrigue$



Equal weight to % YSD and Hue measurements
(in both cases, lower is better)
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There I1s a moderate genetic signal for measures
of color uniformity (K= 0.25¢ 0.35)



How does our evaluation strategy compare to
processor grades?

Prop. No. 1 tomatoes

Proportion No. 1 tomatoes VS Hue uniformity
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Data for 8 varieties, 2 years, 552 loads



For color/color uniformity we can focus on two
measures (out of ~ 11)

We weigh them equally, and scale them such that lowe
values are better.

A change In 2 units (50% improvement) is worth
~$60/acre(a 5% increase in yield is worth ~$150)

What aboutBire ?
What about firmness ?



What about flavor?
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Correlation between flavor ratings conducted
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Traits for human health and nutrition

Do we know what compounds are nutrients?

(biochemical substance used by the body that must be supplied i
adequate amounts and are essential for the growth of organisms)

Can we measure them?
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Genes Ircarotenoidbiosynthesigathwayhave
beenclonedand markersexistfor manyof the




High throughput analysis of lycopene &
other carotenoids using IR Spectra

bl

I R T e

- Red Tomato
T = S VS T Ve Vo SN e
< . Green Tomato
~ 0.06(
8 frans-
c lycopene
= : ycop
L 0.04 |
@) \
)
o)
< 0.02 N Lycopene

0.0G™ — j

3600 3200 2800 2400 2000 1600 1200 800
Wavenumber, cm-1




Infrared Spectroscopy
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