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Phenotyping : scoring method

0,
SCALE Description (whole plant) decﬁye p
1 No infection 0
2 Spots on one or two leaves 1
3 Spots on most leaves easely visible 2
4 Distinct spots on most leaves but not coalescing 5
5 First coalescing spots on one or two leaves 10
6 Spots coalesce to patches 20
7 First leaves up to 50% decayed 40
8 |The 3,4 remaing leaves with 50% decayed; others dead 80
9 Entire defoliation 100
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Observation trials: artificial inoculation
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modern apprc
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Figure 1: le champ expérimental « cercosporiose »
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» Spectra of cercosporiose infected leaves
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Differential epidemy progress: slope for hybrids
red = susceptible blue=moderate resistant green=strong resistant
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I'mage analysis of necrotic spots
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Resistance mechanism: mycelium growth

Resistant variety Susceptible variety

Oldproblem
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Investigate for resistance to toxins:cercosponn

CERCOSPORIN

Destruction of cell membrane
phospholipids membrane
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| Molecular marRers: resistance genes M1 &l M2
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Introduction of new resistance genes from exotic germplasm

Wild beets

Old problem,
SERERS— modern approach @
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New Breeding strategy:
orengineringé varie

ANBSLRR genes (candidate genes)
Atolerancegainstercospodall destruction
ALimitmyceliugrowth

AReducsporulationf cercospora
AOptimatanopg e vel o peenty ped)
AOptimdkeaf surfate reduce first infection steps
Al nt r o d exotic geonplésmf 0
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Droughtolerance

AWhatisdroughtiblerane

AStrategy of the plamitting norwilting.)>what is
best

AMoredrought tolerant varietieGxE
A> smaller relative yield loss under drought conditior

AWater Use Efficiency

page SESVANDERHAVE
21



Drought stress

A Leaf surface
A Trait.on - e o 0 ps
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Drought stress

A Leaf area (day 14 of drought)
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Drought stress

A Leaf area (day 17 of drpught
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Drought stress

A Leaf area (day 1 after recovery)
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AXIS-2 Objects - 10.28%

Droughtolerancelassifyingnvironments

Trait: S_HA  AXIS-1 Field Trials - 18.7%
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Statistical analysis of our trial network allow to select
varieties performing better under dry conditions
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DroughstrestleranceurexperienteSpait

| FALTA DE AGUA
EN VARIEDADES

" RECOMENDADAS
B DE REMOLACHA

R. MORILLO-VELARDE Y J.L. BERMEJO
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DroughstrestleranceurexperienceSpain

Table 1. Water regimes applied in years 2014 and 2015 (mm o L/m?).

YEAR 2014 2015

WATER NORMAL STRESS NORMAL STRESS
Rain (1) 315 315 356 356
Rain (2) 108 108 21 21
Treatment 598 465 635 505
Total 1.021 888 1.012 882
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Drought stress tolerance: our experience

Table 2. Statistical analysis of the differences for root yield, sugar
content and sugar yield for trials in years 2014 and 2015.

) Sugar Suaar Yield
ANOVA Root Yield (t/ha) mﬁiﬁﬁ%; W'Htﬁﬁgim
Varieties < 0,001 0,001* <0,001**
Treatments < 0,001 < 0,001 <0,001™
LR < 0,001* 0,040" 0,011
Treatments
Variance error 62,11 0,26 1,84
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Table 3. Effects of the water stress applied on the different varieties for root yield sugar
content and sugar yield. (- loss and + gain). Averages values from vears 2014 and 2015.

ROOT YIELD (t/ha) HGA {;::;NTEMT SUGAR YIELD (%)

VARIETY

- 18,1 +1,5 -1,2 0,55

BRAHMS -12,7 +1,0 -1,1 0,36

SETENIL

JARHAMA

PORTAL -19,5 +1,0 -2,4 0,74
-25,4 +1,6 -2,3 0,73
SARAMAGO -28,4 +1,7 -2,9 0,94
-21,3 +2,0 -1,3 0,57
-18,8 +1,7 -1,1 0,39
VEJER -22,9 +1,6 -2,0 0.68
VALLE -18,1 +1,6 -1,4 0,63
Average -19,2 +1,4 -1,8 0,61
F Calculated 2,897 1,39 NS 2,34** 0.76 NS
m 10,8 t/ha - 1,6 t/ha -



New Breeding strategy:
orengineringé varie

Areduction 20 % water input resulted in
Aloss of 19,2 t/ha
Again of 1,4 % sugend finally lossigB t/ha sugar

ASV variet$ETENILwas the maatU.E.variety in
this study (lowest sugar yield loss).
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Drought stress tolerance:
our experience in Palagdhybrids, COBORU trials)
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New Breeding strategy:
orengineringé varie

AR.O.Sagaindeaf tissue destruction
AOptimatanopg e vel o dm@nty pe @
AOptimaleaf surfate redudeaf tissue destruction
Al nt r o d exotit geonplasmf 0
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Sun burn tolerarm&slstanceto oxydative s
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Drought stress tolerance:
our experience in Palagdhybrids, COBORU trials)

= o~ m = LN o [~ 00 (=)
Parents ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ
) ) v v v v v v v
e 2 2 2 2 2 2 2 2
PolSV1 |2.3 2.5 3.0 2.5 2.5 2.8 3.0 3.0 4.8
Pol SV2 | 2.5 3.3 4.0
Pol SV3 3.8 3.7 3.0 3.0 3.2 33 4.3
Pol SV4 5.0 4.5 4.0 5.0
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Introduction of new resistance genes from exotic germplasm

Wild beets

Old problem,
SERERS— modern approach @
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STORABILITY

A Trend igo gofor longerbeetcampaigns

A Sugarossesat beet storag€ Growingimportance
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Influenceof Temperatureon Sugal.osses
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