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Pseudomonas savastanoi pv. Savastanoi

(ex Smith 1908) Gardan et al. 1992 Pseudomonadales:Pseudomonadaceae
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Pseudomonas savastanoi pv. savastanoi

cellular organisms; Bacteria;
Proteobacteria;
Gammaproteobacteria;
Pseudomonadales;
Pseudomonadaceae;
Pseudomonas;

Pseudomonas syringae group;

Pseudomonas syringae group genomosp.

2; Pseudomonas savastanoi

Fig. 6. Scanning electron micrographs of knot sections induced by P. savastanoi pv. savastanoi NCPPB 3335-GFP at 35 dpi.
A. A small group of bacterial cells is seen attached to the cell wall of a plasmolysed host cell.

B. Detail of (A), rod-shaped bactenal cells attached to each other and to the cell walls by a fibrillar matrix.

C. Bacterial microcolony attached to a host cell.

D. Bacterial biofilm colonizing the surface of plasmolysed host cells.

E. Mass of bacterial cells colonizing the interior of a plasmolysed host cell.


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=131567&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=2&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=1224&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=1236&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=72274&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=135621&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=286&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=136849&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=251698&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=251698&lvl=3&keep=1&srchmode=1&unlock
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Undef&id=29438&lvl=3&keep=1&srchmode=1&unlock
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Figure 1: Significant infection of trunk at branch
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ig. 1. Typical olive knot symptoms caused by Pseudomonas savastanoi pv. savastanoi on twig
er left), leaf (upper right), branches (lower left) and fruits (lower right).




‘;bgj’- tJJ.UL.le:J I—l.l.lu" _j

9 g 0 £9 b Cuwl jglao slglglw (§39.L I L 6S S29S 646> Sy b o jU (5l PS5 5> S>gIT
°}wst5ybwune@|wh~9°~uussu-w-u
359 5o JIS Sl 6 20 o3 ST s oy 0465 ol 8 bl llghu T JLo o
ol oS g Sl Sutiwl Jgail ados 1 (5 458Sb 5l (9059998 o ouulg JIS g
9 GJlow b > 63 03 bl iy gy 5l 9SSl o (5550 2l julew (sl 5 giSLs el <
' il 138 451 3L juo a0l S

o Sl sl Jolw JUzoudl Cacl (jluiy g «jllj jloghu « jUglw) 63548 6 j25 (sl o joT 4
D2 50 25 Yl Yo 60 (U jusd 9 (599 5 e
u.u.SJ| 9 w92 LSLQ).J9| tS.J.uuuUJJ.u.Q

Bacterial Growth Curve

Lag phase
— Adjustment to nutrients
— Enzyme synthesis
— DNA synthesis
Log phase
— Exponential cell division
Stationary phase
— Nutrient depletion
— Waste build-up
= Death phase
— More diethanare ..o -

produced
Copyright © 2012 John Wiley & Sons, Inc. All rights resy
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Logarithm of number of cells —

— Always a few survivors
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olive tree infection by Psv is directly related to the degree of
Wounding of the trees.
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1. Epiphytic and endophytic phase
on leaves, buds and branches

2. Wounds caused hy leaf
scars, frost, pruning and

8. High humidity level favor harvesting, etc.

the plant exudate production
with high quantity of bacteria

4. Bacteria + adequate conditions i e
= new knots are fonmed 3. Bacterial colonization

of wounds

7. Bacteria survive from
one season to the next
inside the knots

6. Bacterial spreading to
healthy plants by rain,
wind and cultura

practices 5. Bacteria + inadequate conditions =
new knots are not form

Fig. 2. Disease cycle of olive knot caused by Pseudomonas savastano: pv. savastano? simulated
as red bacilli (kindly provided by E. Bertolini, 2003).



G okan Cu na

preventive

and curative measures




(S lan Cu 1da

IS Z g

standards for certification

Od|_).li.w.u Olol>al

Gpile (b8 (o S S ghe aua
cﬁd o s b oslas Yl




Gl Cu o

* true resistance to this disease is uncommon
among cultivated olive cultivars. In contrast,
significant differences were observed in the
degree of susceptibility among the cultivars
tested.

 Balanced soil fertilization, avoiding excess nitrogen, may increase plant

resistance to infection (Paoletti, 1993). However, in modern olivicultural practices such a balance

is hard to maintain because the rapid development of young plants is valued, with early production onset
and increased yields from one year to the next. A common mistake made to meet the demands of modern

oliviculture is to apply an excess of nitrogen fertilizer, as this increases
susceptibility to olive knot disease (Balestra & Varvaro, 1997).

It is advisable to perform main fertilization of olive trees in January-February (Baratta & Di Marco,
1981) with low winter temperatures.






SYNONYMS: “Amphissis
ORIGIN: Greece (GR).

tilolia", “Patrini”, “Piliou”, “Salonitiki", “Voliotiki”

DISTRIBUTION: Central Greece: Amfissa, Volos, Evvoia. It covers 70-85% of the country’s table olive growing acreage.
PURPOSE: Dual-purpose.

\gronomic and
commercial considerations

This variety is of medium hardiness and it has a medium rooting ability. When irigated, it grows quickly and comes
into bearing after three to four years. It has a high pistil abortion rate. Its time of flowering is intermediate while
the time of ripening is intermediate-late. Productivity is high and alternate. Harvest date depends on the end use
of the fruit

Its ability to adapt to different environmental conditions means that it can be cultivated from sea level up to an
altitude of 500-600 me
table olives. It is also used for black olives and oil extraction. The fruit has a medium content of good quality oil.
The flesh of the fruit is firm and it is therefore resistant to damage during transportation and handling, which is
why it is intended for black pickling. It is freestone

, provided rainfall is not less than 500 mm/year. It is used mainly for preparing green

It is resistant to cold and to olive knot whereas it is sensitive to verticillium wilt and moderately sensitive to dry
climates
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SYNONYMS: “Leccio”, “Premice”, “Silvestrone”

ORIGIN: taly (IT).

DISTRIBUTION: Tuscany, Umbria and various olive-growing areas.
PURPOSE: oil

Agronomic and
commercial considerations

This vigorous variety adapts easily to various olive-growing environments and it has a high rooting ability.
rats
‘Morchiaio

It comes into bearing
pollinisers are “Moraiol

arly. The flowers have a low pistil abortion
Pendolino”, “Maurino”, “Frantoi
Trillo” and “Frantoio”.

and it is self-incompatible; reported
sremignolo di Bolgheri”

Piangente”,

“Razzo”,
Productivity is high and constant. The fruit ripens early and simultaneously and has a low removal force.
It has a low oil content and it is freestone.

It is particularly tolerant of cold, olive leaf spot, wood rot and olive knot whereas it shows marked sensitivity to
sooty mould.

Recently, some clones have been identified that are tolerant of low temperatures or also suitable for table olive
production.

145
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United States (US).
DISTRIBUTION:  Counties of Butte, Glenn and Tehama in the Sa

olive-growing acreage (270).

ramento valley, California. It covers 8% of the state’s

PURPOSE: Dual-purpose

\eronomic and
commercial considerations

This variety is considered hardy because of its resistance to cold. It has a medium rooting ability. It is one of the
most important table varieties cultivated in California although it was of much greater importance in the past, when
itaccounted for over 50% of Californian table olive production.

Its start of bearing is intermediate. It flowe;
rate. Productivi

in late May. It is self-compatible and it has a medium pistil abortion
y is medium and alternate. Ripening is late. It is prized as a dual-purpose variety, being used for
green and black pickling and for oil production. When mature, the fruit has an oil content of about 22%. The oil is
good quality, especially that produced in Butte county (Sacramento valley). Time of harvesting depends on the end
use of the fruit (table or oil). The fruit has a medium removal force and it is freestone.

The erect growth habit of the tree facilitates mechanical harvesting,

It is considered sensitive to olive leaf spot and verticillium wilt but it is resistant to olive knot
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SYNONYMS: “Koroni”, “Kritikia”, “Ladolia”, “Psylolia”.
ORIGIN: Greece (GR).
DISTRIBUTION:  Peloponnese, Zikinthos, Crete, Samos. It covers about 30-60% of the country’s olive growing acreage.

PURPOSE: 0il.

\gronomic and
commercial considerations

This is the chief oil variety of Greece. It has a medium rooting ability. It comes into bearing early and it flowers
early. It produces abundant pollen. Its time of ripening is early to intermediate. Productivity is high and constant.
The oil yield is high and the oil is rated highly: It has a very high content of oleic acid and a very high stability.
Itis resistant to drought but does not tolerate cold: for this reason, in Crete at altitudes of more than 400-500 metres
above sea level or in exposed sites it is replaced by the “Mastoidis” variety, which is also used as a polliniser.

It is resistant to olive leaf spot and moderately resistant to verticillinm wilt but sensitive to olive knot.
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SYNONYMS: Mhazam”

ORIGIN: Syria (SY).
DISTRIBUTION: Palmyra.
PURPOSE: Table.

Agronomic and
commercial considerations

This variety is vigorous and is considered very hardy because of its tolerance of cold and drought. It holds par-
ticular interest because of its high resistance to salinity.

Ithas an intermediate start of bearing, Tt is self-compatible and its time of flowering is intermediate. Productivity
is high and alternate. The time of ripening is intermediate and the fruit has a medium removal force.

Itis used solely for table olives since its oil content is low; it is freestone.

Itis considered resistant to olive leaf spot, olive knot and olive anthracnose.
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before the onset of infection or very early

inconsistent results

A positive correlation has been found between
and and it was observed that moist winds in coastal
areas promote infection




The copper-based compounds: (hydroxides, oxychlorides, oxides or sulfates),

Currently copper oxychloride is the copper compound most commonly
recommended against olive knot disease by the Spanish extension services.

These preventive chemical treatments are recommended for both to

Psv populations and through the plant
wounds.

Several studies suggest that the management of epiphytic Psv populations

probably reduces the incidence of olive knot disease.

single post-harvest
only minimal protection
sprays in spring

The efficacy of Plant Pathology copper hydroxide to control the incidence of
knots was higher after than after two or one single spray
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* The effect of copper on Psv populations was
observed after the first application, but the
greatest differences between copper-treated
and untreated plants were observed in the
third year, after five copper applications.

* Two applications of copper compounds per
year, reduced Psv populations effectively.






