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(OELEEVEY Initial findings and strategies
Original strategies proposed for cassava.

Screening germplasm

Hl]l::> Exploration in Brazil

New crosses
HDI::> Yellow roots + agronomic performance

Genetic transformation
6‘}'&’\ HDI::> Root promotors and gene expression
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6=TLEVEY Initial findings and strategies

Data from about 2500 varieties
(evaluation required six years)

Carotene concentration

(Mg /g FW)
Minimum 1.20
Maximum 17.41
Mean 2.39
w-  Standard Dev. 1.38
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OELEEVEN [nitial findings and strategies

Variation in carotene content in the longitudinal axis
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Each average based on 108 measurements
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Each average based on 108 measurements
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Quantification of carotenoids is a bottleneck
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Cassava roots stored for 7 months at -80 °C
without drastic changes in carotene content

Total carotenes (mg/100 g FW)
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Days after harvest

6=TLEVEY Initial findings and strategies

Higher carotene content reduces post-harvest
physiological deterioration (PPD)

y=-11.657Ln(x) + 26.981
. R®=0.5152

PPD
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[=X:-\=H Quantification of carotenoids

Quantification of carotenoids is a bottleneck

‘ Original population ‘

Selection based on color intenstiy

Selection using spectroph

L Shifting strategies - Selection using HPLC
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[OEEFVEl Quantification of carotenoids (OEREVEY Quantification of carotenoids

Beta-carotene (uglg fresh weight)
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A great hope: the use of NIR

(OEREVEY Quantification of carotenoids
A great hope: the use of NIR

Total Carotenes (ug/g) Fresh weight.
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A great hope: the use of NIR
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[eEIEVEY Quantification of carotenoids
A great hope: the use of NIR

A large number of samples
can now be analyzed

NIR offers two (from 200 up to 3000-5000)

important

advantages . .
Simultaneous screening for

carotenoids, Fe, Zn, HCN,
proteins and DMC
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[OE=ISEVEH Retention after processing

Effect of processing in the carotene present
in cassava roots.

Carotene content (mg100g DW) based on the HPLC method

Retention after boiling
.......... ranges
" between 20 and 90% !!!!

Oxydative enzymes?
L CM 9629-1

Appar}ently NO

CM 924717
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[O=IXF:WEN Inheritance studies

6.00

Total carotenes by HPLC
(o + B-carotene + Lutein)
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Carotenes in MTAI-8

Total carotenes (mg/100 g dry matter)

Self-pollinated progenies

[OEEVEY Inheritance studies

From 32 segregating families we chose four families based on:
Adequate size (number of clones)
Average carotenoid content

Range of variation in carotenoid content

Mean + St.Dev. Range
SM 805-15 x MPER 297 4.46 +2.44 0.76 - 8.77
MBRA 1A x MMAL 66 3.14 + 2.65 0.16 - 11.16
MCOL 2295 x SM 980-4 4.83 +2.96 1.45-9.99
ﬁi# MTAI8 x CM 3750-7 3.62+1.74 0.44 - 8.45
i

[OEISEVEY Inheritance studies

Family MCOL 2295 x SM 980 4 Family MBRA 1A x MMAL 66

Number of
genotypes

Self-pollinate Self-pollinate

In addition M.Fregene’s team is working in the
development of molecular markers

Variation in the proportion of B-carotene
in total carotenoids in cassava roots
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Sample # 199
4] 11.29 ug/g Total carotenoids | |
9.80 ug/g B-carotene (87% from total)
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Pinkish vs. white roots
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e Yellow vs. white roots e
[OEEEEVVER Genotype x environment studies OEF:\2H Genotype x environment studies
First experiment: ”
10 clones, 4 locs (Valle/Cauca), 3 reps =
Second experiment: £
6 clones, 3 locs (Valle, Meta, Atlantico), 6 reps £
£
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[OEELEVEN Genotype x environment studies

Tot. carotenoids (dry weight basis)
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@ Shifting strategies and the future

What to expect from cassava?

Total carotenoids in segregating populations

15 @ 15.0
R . B-carotene
Cassava has a large inertia 1 (target)
The NIR implies a breakthrough s
L1 10.9
Costs of analysis GREATLY reduced ‘;
More resources for pollinations and field trials ) 9 a1
2 .
c
No limit in the number of samples that can be analyzed £ 7 6.0
Much better chances of success § 5 B-carotene
g (maximum)
REAL possibility to address the issue of Fe and Zn = 3
) Instant results imply facilitated logistics ) 1
5S> 5S>
HarvestPlus HarvestPlus 2004 2005 2006 Year
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What about Fe and Zn?

Strong GxE interaction

Strong effect of soil pH on Fe and Zn
content in the roots

Strong effect of Fe content in the soil and
Fe content in the roots

Possibility of “biofertilization”

Currently harvesting a trial to test for
genetic differences
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