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Solar radiation powers
the climate system.

Some solar radiation
is reflected by

the Earth and the

atmosphere.

About half the solar radiation
is absorbed by the
Earth’s surface and warms Iit.

Infrared radiation is
emitte from the Earth’s
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Robust potato systems in a changing world

Vulnerability and Adaptation study for the South African
Country Study on Climate Change
HadCM2 Model, 2000 - 2050

CO2 275 ppm (pre-industry) to 550 ppm
More sunshine

Summer rainfall: -10 % 3 : x
Winter rainfall i 25 %
Rains much more erratic

Temperature inland + 3 degrees
Temperature coasts + 1 degree
More heat waves
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Yields in frost free periods (North highveld) 3 "fﬁ ) b

Warmer springs, earlier sowings, longer season:
higher vields

Increased canopy development: more water and
nitrogen: higher vields

More carbon dioxide Iin the air: higher yields

Stomata close a hit: less transpiration, improved
water use
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Yields in heat free periods (South lowlands# :
Shorter growing season: lower yields

Higher temperatures: more respiration: lower
yields

More carbon dioxide Iin the air: higher yields

Higher evaporative demand: lower water use
efficiency
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Quality in the North:
Increased tuber size
Increased Vitamine C
Increased dry matter concentration
More hollow hearts
More secondary growth and sugar ends
Winter temperatures up: reduced storability
More rotten tubers due to water logging
Quality in The South: “
Smalller tubers with lower dry matter concentration ” "
[
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Effects increase temperature: insects, viruses, blight, bact

First late-blight observation d.a.p.

0 Fields and gardens

A Fixed observafion sites

= \Means; fields and gardens
— — Means; fixed observation sites Erwinia in planten (surveys)

3 1994 1995 1996 1997 1998

1987 1989 1993 2001 2003 2005
(n=72) (n=90) (n=92) (n=206) (n=21) (n=275)
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Pests and diseases:
Earlier appearance of (late) blight
Blight control: risk of run off, less field accessibility
More aphids (negative for seed) and wireworm

Increased pressure of Q-diseases: brown rot,
ringrot

Erwinia spp: Pectobacerium and Dickeya increase
Pressure on Col or a¢

More cycles of nematodes
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Modelling and decision support systems

V Agro-ecological zoning

V ldeotyping

V Nitrogen decision Support
V Water decision Support

V Disease control (late blight)
V Pest control (nematodes, aphids, Colorado beetle
V Weed control

V Yield forecasting

V Data management and self learning systems
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Agro-ecological zoning and ideotypin Qs

Faster initial development

Less nNnexcessiveo f
Faster emergence

Deeper rooting

Leaf thickness, angle

Tuber growth rate

Water use efficiency

Earlier tuber initiation

Resistance to Frost, Heat

PLANT RESEARCH INTERNATIONAL Tolerance of biotic stresses

Yuiiy



Eie Edi Vew Favories Tooks Help

ol s - T e DR S e SN T A T
Sop  Feitech Home  Sesch Favories Hatry

Decision support

PLANT RESEARCH INTERNATIDNAL
72 ArcYiew GIS Version 3.1
Eie Edt View Iheme Graphics Window Help

N ——; - -
e e~

Ophcrob

Name:

Harvest:

Use: W
Onderzoeksjaren: |1 4 |BRES |Y_

-D __rL‘

|

® iemet
| | M SRESRN A 100

e
' s

o
JUIF98 AugE8 Sepd8

0+
1962 1994 1995 1995

Z0-drenthe ¥ . &

T bodera rostochiensis 7 || - Schimmels Vicegipheid:
=] 1 ID Wratziekte fysio2: |4

| Wegen Loofontwikkeling:
= va 0 Phytophthora Loof: |5 Kk

o Topo nolvorm:

» = 3: lﬂ Phytophthora Knol: 9 T
Kom - 5
] 4 0 Poederschurft 9

5 W [5_ Stootblauw:
4 o Rooibeschadiging:
ok Wiusses——————— || Kiemlustigheid:

fo Vatbaarheid Bladrok [5.5
0 Vatbaarheid X: 7
IBD Yatbaarheid Yn: 7 Add

ce [H_ Kringerigheid: l7— Delete F\‘eheshl
ecord: 9 m ll Close I

Bewaarbaarheid:

- Choose SPP | - Production data

Globodera palida ~ ||| Expected yield ha (ton): 70
Biotype E (Pa3) - Price per ton: 500
IPuulgued _v_] Damage ———
~ Choose action fac [4,]: o .5
Non-host after potato Samp unit (%]: B!
Susceptible cultivar Ha ) 2
Info ]m Tons/ha: 147
Euro/ha: 73.75
Resistant cultivar
530 Info Inone available vl - History
. _] - - Year:
412 Partially resistant cultivar
353 [__I ‘Year: 0 Start simulation
294 .ﬂl Darvina_|ig lﬁ Year: 1 susceptible cultivar Bintje
i soge 'Year: 2 Non-host crop after potato cr
[ 177 MJ 'Year: 3 Non-host crop after non-host
118 Teleone-Cis > | |fvear: 4 partially resistant cultivar Dan
53 Non-fumigant application
Vydate v
Enemy Crop
Solanium Sysyfob VI
Siinter decline
Green manie

Cysts/kg soil

; ~; B ﬁ‘v.' : e
agrifirm

® This program is subject to copyright laws

] WAGE

© T.H. Been, C.H. Schq



http://images.google.nl/imgres?imgurl=http://ipmnews.msu.edu/landscape/Portals/Lanscape/images/landImages09/6-19KBS%2520Suction%2520trap%2520%26%2520Rachel%2520difonzo.jpg&imgrefurl=http://ipmnews.msu.edu/landscape/Landscape/tabid/92/articleType/ArticleView/articleId/541/Add-aphids-to-the-list.aspx&usg=__zgEiAlLGcdRuL8l3AF3R1LVK3wc=&h=309&w=324&sz=119&hl=en&start=19&um=1&tbnid=5OzwP33MsS_ZMM:&tbnh=113&tbnw=118&prev=/images%3Fq%3Dyellow%2Baphid%2Btrap%26ndsp%3D18%26hl%3Den%26sa%3DN%26start%3D18%26um%3D1
http://images.google.nl/imgres?imgurl=http://www.rnzih.org.nz/images/gardenimages/autumn_aphid_trap.jpg&imgrefurl=http://www.rnzih.org.nz/pages/Autumn_bugs.htm&usg=__m5VvNjnyPmNn6E466gno1BazxhI=&h=120&w=150&sz=5&hl=en&start=25&um=1&tbnid=W1TD0oh60jPDzM:&tbnh=77&tbnw=96&prev=/images%3Fq%3Dyellow%2Baphid%2Btrap%26ndsp%3D18%26hl%3Den%26sa%3DN%26start%3D18%26um%3D1

Robust potato systems in a changing world

Putatu_\rl Protége 3.0 (file: serHaverkork',P

P Ot ato File Ecit Projsct OWL Wizards Code Window
OB 3|t & @F ¢ specific gravity
r@ O Claszes r IE[D Properties r = Farms @

g [ organs) . .
For Project: @ Potato_v1 Y concentration reducing sugarsj

O n to I O g y Asserted Hierarchy % ttgg x ; }1\3 9 below gI'OLII"id m after COCIkiI"Ig darkening]
@Grae_tubels = Erap - - blackspot
(1 Hollow_tubers processing quality
4 internal rust spot

@ Irterral_rust_spot
@ Rotting_tubers

@ Secab
@ Silver
@ Tubers_with_growth_crachs

@ Tubers_with_long_sprouts

minumum - \

= —
@parcel (single Parcel)

@prncessmg_qualrty (=ingle Croy
sy

9 owl:Thing

average
cumulative (day)
— total -
solar radiation real time

contamination foreign bodies

-f aeces
precipitation I T

cl icals
g- | d \ sewage sludgge

humidity transpiratio |1:]

temperature ma:-:imum:l HELESSARY J ‘

meteorology shotgun pellets

wind speed

wet leaf period

i
¥

!J PLANT RESEARCH INTERNATIONAL potatoes

SOUTH AFRICA



Robust potato systems in a changing world

Presentation

Climate change
Information technology

Biotechnology

Sustainability indicators

! PLANT RESEARCH INTERNATIONAL




Robust potato systems in a changing world

16001700 /
1845 FAMINE
\
k
l‘ = 1843
>
\oﬁx%“& 1565
0/
o\"b&
S

Phytophthora infestans
Late blight




Robust potato systems in a changing world

—— Number of sprays
(Simeast)

 No potato
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Principles of DURPh 10 x 1 million a/yr

Cisgene: only use genes from crossable species with S. tuberosum

GM: isolation of genes, cloning with E. coli, transformed with A. tumefaciens
Gene stacking: combining 2-6 genes per cassette, Avr effectors check.
Maintain varieties: DURPh maintains present varieties as they are
Deployment: spatial and temporal variation (Flexible varieti DuRPh
Marker free: no antibiotics marker Just Pi marker and PCREO ow-up
Transparency: communication with all stakeholders concerned

Exploitation: securing intellectual property and sharing breeding rights
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Goal: Durable late blight

Phytophtora resistance
Approach (work packages)

1. Cloning

2. Transformation

3. Selection

4. Resistance management

5. Communication

Exploitation: AVEBE (et al.)
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DuURPh
Field

Trials
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