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Introduction

Different factors are known to be implicated in the resistance of grapevine to Linear regression Table 10 Linear regressions
downy mildew (Plasmopara viticola, Oomycetes). The most obvious one is the Genotype OIV [Molecules | Leaf level |[Function R? | between flavonoid content and
presence of resistance genes (1-4). The physiological stages of plants and ~ Vesuscepible | 1 [Flavonoids | 3to7 [y=-00032+7205 [082] the number of sporangia per
| Iso determinina factors (5-6). Understanding the mechanisms Very susceptible Stilbenes 3tof |y=9E05x+04169 |0.79| foliar disc, and between stilbene
€aves are also ae 1ing 's (5-6). 9 Susceptible Flavonoids | 3to7 |y=-00021x+66604 |051| content and the number of
underlylng ontogenlc_ reS|§tance WI|| contrlb_ute to a better_ mar?age.ment of Susceptible Stilbenes 3107 |y=-00002¢+03591 [071] sporangia per foliar disc
downy mildew Infections in experimental trials and potentially in vineyards
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(trimming). Here, we focused on the hypothetical implication of secondary | I —
y = 0.0959x + 0.5393

metabolites, especially stilbenes and flavonoids, in ontogenic resistance. ‘/_R“‘”“ ‘ _Ki-om
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B trans pterostilbene R2=0.73

Results

E trans delta viniferin y = 0.1521x + 0.1549

R2=0.70
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S| 4 0.4 g Fig 2: Relation between the mean of 3 Dualex measurements on the abaxial side and 3
§ 3 0.3 E on the adaxial side of the leaf and the flavonoid content (HPLC)
8| 2 . . .
LL . g'i From leaf level 3 to 6 or 7, negative linear relations were found between the number
. O'O of sporangia per foliar disc and flavonoid content as well as stilbene content In
Leaf level | susceptible genotypes (Table 1).
Nb sp/FD Flavonoid contents measured by HPLC-DAD and Dualex (portable leaf-clip (7)) were
Size (um) . .
always highly correlated, but the slope depended on the genotype (Fig. 2).
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. 00 Fig 3: Mean of 3 Dualex
TP — 7 : 5 | measurements on leaf 3 to 9 Fig 4: Relation between dry leaf mass per
Nb sp/FD| 172 95 1602 828 on both sides of the leaf area (LMA) and leaf level for the 4 genotypes
Size (um) 14.2 14.6 15.1 14.9
_ | Dualex measurements show that the abaxial to adaxial distribution of the flavonoid
Jé { ’; *\/ was genotype dependant, but the flavonoid content was 2 to 3 times higher on the
- - - “ adaxial side (Fig 3). Leaf mass per area increased linearly from leaf level 3 to leaf
_ _ ' level 9 (Fig 4).
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308 1 e I8 This preliminary study has shown that:
ek ) > . 90
@[0.6 = e == 05 |3 - each leaf on the same stem reacts differently to the same P. viticola
= = = : .
2 0 | - 04 E infection
- - 0.3 |@ . . . .
§ 0o - there Is an increase In sporulation from leaf level 3-4 to 6-7
0.2 1 ' : : : :
- 0.1 - there Is a negative correlation between the sporulation from leaf levels 3
0.0 - . 0.0 : : : :
o love 3 7 . . - . 5 to 6-7 In susceptible genotypes and the flavonoid and stilbene contents
Nb sp/FD 43 31 222 258 19
Size (um) 14.5 14.6 14.6 14.3 14.0 _ _ _ _
| | | These results led us to consider the hypothesis of two kinds of ontogenic
w CE* % * resistance: the first one linked to very young leaves and the second one taking
- - i ® place In older leaves (after leaf level 7). Phenolic compounds, flavonoids and
9 Resistant (OIV7) stilbenes, could increase the resistance of young leaves of susceptible genotypes
=| 8 while another factor, perhaps in relation with the leaf mass per area, could protect
>
of 7 0 older leaves.
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$ s > Materials and methods
S| 4 = The influence of the age of the leaf on the resistance to Plasmopara viticola was studied in four
§ 3 \:i genotypes presenting varying levels of resistance.
CEG 2 = The plants were cultivated in open field. Two stems were studied per plant. On the first one, seven
1 leaves from level 3 to 9 (level one corresponded to the first developed leaf at the top of the stem)
0 were harvested, rinsed then inoculated for 5 hours, by flotation in a P. viticola inoculum solution at
| 104 sporangia/ml. On the second stem, two leaves were used: levels 5 and 6. Level 6 was
Inoculated whereas level 5 was not (control).
Sporangia were numbered on foliar discs with a particle counter at 7 days post inoculation (dpi).
Dry leaf mass per area (LMA) were measured. Metabolites were extracted from leaf with MeOH at
60°C. HPLC analyses were performed 3 dpi. Stilbene (piceid, resveratrol, viniferins, pterostilbene)
and flavonoid (myricetin-3-O-rhamnisode, quercetin-3-O-galactoside, quercetin-3-O glucoside,
- - guercetin-3-O-rhamnoside, kaempferol-glucose-rhamnose, kaempferol-3-O-rhamnoside) contents
Fig 1: Histogram: flavonoid (left scale) and stilbene (right scale) contents for 4 were analyzed with HPLC-DAD in non inoculated and inoculated extracts. Leaf flavonoid contents
genotypes and 7 leaf levels on the stem were also measured with a Dualex (portable leaf-clip (7)).
Table: Number of sporangia per foliar disc (Nb sp/FD) and size of sporangia. References
Mean over 10 one-cm-diameter foliar discs 7 days post inoculation (dpi) 1] Jeandet, P., Douillet-Breuil, A. C., Bessis, R., et al. (2002) J. Agric. Food Chem. 50, 2731-2741.
Pictures of the corresponding leaf at 7 dpi 2] Fischer, B. M., Salakhutdinov, 1., Akkurt, M., et al. (2004) Theoretical and Applied Genetics 108, 501-515.
: : : 3] Cadle-Davidson, L. (2008) Plant Disease 92, 1577-1584.
Number of Ssporangia depended on the leaf level, generally Increasing from leaf 4] Merdinoglu, D., Wiedemann-Merdinoglu, S., Coste, et al. Acta Horticulturae (2003) 603, 451-456.
level 3 to 6 In the most resistant genotypes and from leaf level 3 to 7 or 9 In 5] Kennelly, M. M., Gadoury, D. M., Wilcox, et al (2005) Phytopathology 95, 1445-1452.
: : : 6] Smith, A. M., Wilson, S. J., and Evans, K. J. (2006) In 5th International Workshop on Grapevine Downy and Powdery
susceptible genotypes. Flavonoid content decreased linearly from leaf levels 3- Mildew (Safecrop, Ed.), S. Michele all’Adige, Trentino, ltaly.

4 to 9 (Fig. 1) and was equal in inoculated and control leaves while stilbene not [7] Goulas, Y., Cerovic, Z. G., Cartelat, A., and Moya, I. (2004) Applied Optics 43, 4488-4496.

present in control, increased after inoculation (data not shown). | | :§§ Eﬁ I >
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