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Add-value traits from Genebank

e CMD, CBSD and whitefly resistance

* High pro-vitamin A

* Good cooking quality

* Low hydrogen cyanide (HCN)

* Low Postharvest physiological deterioration (PPD)
* Drought tolerance

* Heat tolerance

e Haploid inducer

* High and stable dry matter
* Waxy starch

* Small granule

* High amylose

* Herbicide resistance

e Early maturity

* High density tolerance
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Provide both trait donors and improved breeding
populations to IITA and NARS.
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Breeding Program Modernization

__'O Crossing nursery
1 d
. . . T 1 Ia':tffllo;:n f’li site }EWD]
Genetic Diversity LA T
* New traits, e.g., CBSD res., CMD res., Duration of Selection Cycle plane/srepfisie_— 5 planef2repa2loc
good cooking quality et al. * Flower Inducing ﬁ

(2016-) RTS
* Sequencing of progenitors (2020-) « Genomewide Prediction (2019-) pmm
* Hybrid Breeding (2018-)
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* High throughput phenotyping
Accuracy

» CassavaBase, Fieldbook & Barcode (2018-)

Ground penettating radar

Image analysis for whitefly resistance

* Quality control and MAS (2021-)

B ovation TPE, = 2 Environments (2020-)
> 5 Checks, BLUP and GBLUP (2020-)

Selection Index (2012-)

NIRS & Image Analysis (2012-)

Stage&Gate System (2020-)

Operational Excellence (2019-)




Crossing nursery

|

F, (10,000)
1 plant/1 rep/1 site

|

F,C, (1,500)
6 plants/1 rep/1 site

|

SRT (500 )
8 plants/1 rep/3 sites

|

PYT(200)
10 plants/3 reps/3 sites

|

AYT(50)
20 plants/3 reps/3 sites

Year

Crossing nursery

|

F, (10,000)
1 plant/1 rep/1 site

|

F,C, (1,500)
6 plants/1 rep/1 site

\ GWP

PYT(150)
10 plants/2 reps/2 sites

|

AYT(50)
20 plants/3 reps/3 sites

Recurrent Selection and Prediction

seeds

SIT (400)
5 plants/1 rep/1 loc

\

TPY (400)
5 plants/2 reps/2 loc

* Short breeding cycle

* GBLUP

* Breeding value and
total genetic value

* Mate selection

2019-2020

2020-2021

2021-2022



The Success Breeding Story
- KUS0 in Southeast Asia

Thailand FAOSTAT, 2021
25-
A 1
I
» [
I
s . "y |
= 20-
c
=
L=l .
2 New variety &
> new management
156-
" ® KU50 was released in 1992
&
»
D QD Q AN
Q
'\CP r\@ ,.."Q 'P'Ir




Hybrid Cassava Breeding_ Justification 1

14

In a changing world, we
must change quickly.
)

Climate change
Disease and insect outbreak
Nutrition requirement




Pain Point in Cassava Breeding

Inbred progenitor is essential

P1 P2 .
to change quickly.
Heterozygous p1 P2
- parents
Homozygous
parents

Mix up everything

Targeted improvement



Product Quality

Performance
Features
Reliability
Conformance
Durability

Aesthetics
Perceived gquality

Service Quality

Reliability

Assurance
Empathy
Tangibles




Hybrid Cassava Breeding_ Justification 2

1 Need to explore cassava
yield potential to feed
the future. b

Heterosis is proven successful in
increasing yield and yield stability




Cassava and Maize are Similar

Diploid
Cross-pollinated
Self-compatible
Inbreeding depression
Starch, 15t & 2nd

Clonal propagation
-- NOT need hybrid seed production system




Yield of Cassava and Maize in the Largest Production Countries

Brazil Nigeria Thailand United States of America

Adaptation of a NEW

variety KU50 & NEW
t

managemen -

ltem

“&= Cassava
== Maize

FAOSTAT, 2021
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Erect plant type, High dry matter,
High fresh yield, Resistant to CBB,

BC, Beta-carotene; CQ, cooking quality; WX, waxy starch; SG, small granule starch; PQ, processing quality

Target Product for Hybrid Breeding

1) Cassava for starch and animal feed

2) Biofortified cassava for human
consumption

3) Fresh and dried roots for human
consumption

4) Cassava for specialty starch

5) Processing- granulated and paste for
human consumption



Inbred Progenitors and Hybrid Variety

Cross within a

selfing family — Cross 51 clones within a family _p | Increase F1 clones _p |Evaluate F1clones at TPE Next cycle
e e (30 x5 crosses) (150 x20) (3,000 clones)
I depression) i
. . Propagate S1in Self S1 clones Propagate 52 in Self S2 clones Propagate S3in :
Self 30 elite i
Selflng clones progenitors —»| greenhouse (30 || (1,500x 1/5) — | greenhouse == (1,500x 1/5) —pl | ereenhouse 4 i
(Inbred clones) x 100x0.5)* BEEErEEE (300x10x 0.5)* 4 plants per cone (300x10x 0.5)* !
. Paired cross amongS3 clones o Evaluate breeding populations at|
Paired cross > {1500 x 1/10) i TPE (300 families)
(variety development)

. Increase testcrossclones | !
Stake increase (1500% 1/10x6)

o | Cross S1 clones x 6 testers j
Testcross A |(1500x1/10x6)

Evaluate :

i Evaluate testcross clones at
testcross clones i —® | TPE(1,500x 1/10x6) -
(heterotic pattern) i
Evaluate selfi ng Irerese iz e Ol Evaluate S1 clones at TPE Evaluate S1 clones at TPE
clones —»| clonesat TPE (1,500) > [ (1,500) —  |(1.500)

I (inbreeding depression)

* Genomewide marker; 0.5, germination rate; 1/5 or 1/10, selection pressure;solid arrow, germplasm delivery; broken arrow, information sharing.



9-Year Outcomes in Hybrid Cassava Breeding

‘ Inbreeding depression
‘ Genetic architecture of traits

Heterozygote
progenitors ™.

l !’upulatiun ‘E e
*S, clones
! Separated
o heterotic pools ™. Heterotic groups
v :
Test cross '
*S, clones
T ‘ Heterosis in Cassava
*s, clones
‘
i ‘ Hybrid breeding scheme
v
Hybrid varieties

‘ Hybrid variety candidates




Breeding Program Modernization
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Recruiting: Plant Geneticist — cassava




