
127

EFFECT OF PLANT PARASITIC NEMATODES ON OLIVE 
PLANTLETS OF XYLELLA-RESISTANT CULTIVAR FAVOLOSA©

EFECTUL NEMATODELOR PARAZITARE A PLANTELOR ASUPRA 
PLANTELELOR DE MĂSLIN DE CULTIVAR FAVOLOSA REZISTENT LA 

XYLELLA

CZU: 632.3:634.63                                             https://doi.org/10.59295/spd2024n.18

Nicola SASANELLI, 
ORCID: 0000-0001-9783-2687 

e-mail: nicola.sasanelli@ipsp.cnr.it 
Formarly at Institute of Sustainable Plant Protection, CNR, Bari, Italy

Pasqua VERONICO, 
ORCID: 0000-0003-2704-7936 

e-mail: pasqua.veronico@ipsp.cnr.it 
Institute for Sustainable Plant Protection, CNR, Bari, Italy  

Crescenza DONGIOVANNI, 
ORCID: 0000-0001-7956-0286  

e-mail: enzadongiovanni@crsfa.it 
CRSFA - Centro di Ricerca, Sperimentazione e Formazione in Agricoltura 

“Basile Caramia”, Locorotondo (Bari), Italy
Ion TODERAS, 

ORCID: 0000-0003-1599-838X 
e-mail: iontoderas@yahoo.com, 

Institute of Zoology, Moldova State University
Stefan RUSU, 

ORCID: 0000-0002-3204-5436
e-mail: rusus1974@yahoo.com 

Institute of Zoology, Moldova State University
Alexei BIVOL, 

ORCID: 0009-0003-5709-7173
e-mail: bivolalexei65@gmail.com 

Institute of Zoology, Moldova State University
Elena IURCU-STRAISTARU, 
ORCID: 0000-0003-3499-0084

e-mail:  iurcuelena@mail.ru 
Institute of Zoology, Moldova State University

Trifone D’ADDABBO, 
ORCID: 0000-0001-9211-8521

e-mail: trifone.daddabbo@ipsp.cnr.it 
Institute for Sustainable Plant Protection, CNR, Bari, Italy 

Științe exacte și ale naturii
Biologie și ecologie



128

Conferinţa ştiinţifică naţională cu participare internaţională „Integrare prin Cercetare şi Inovare” 
dedicată Zilei internaționale a Științei pentru Pace și Dezvoltare, 7-8 noiembrie 2024

Abstract. Two experiments were carried out to verify the susceptibility of olive plantlets of the 
Xylella fastidiosa - resistant cultivar Favolosa to the root-knot nematode Meloidogyne javanica 
and the root lesion nematode Pratylenchus vulnus. In the first experiment the relationship be-
tween the nematode population density and the olive plants growth was assessed. Plant growth 
parameters, main shoot length and diameter and number of nodes, were analysed by the SeinFit 
program in order to calculate the tolerance limit (T) to the nematode attack and the minimum 
relative per cent growth (m) of the plants.  In the second trial, the reaction of olive plantlets to 
P. vulnus was assessed by measuring the growth parameters after P. vulnus inoculations (200 
juveniles/plant). The susceptibility to the nematode was evaluated on the base of the reproduction 
factor r = Pf/Pi according to r value: NH (non host) = Pf<Pi; PH (weak host) = Pi<Pf (maximum 
300 nematodes/plant) and H (host) = Pf >300 nematodes/plant. For each trial ten replications 
were considered. Both trials indicated a susceptibility of the cv. Favolosa to both phytoparasitic 
nematodes despite of its resistance to Xylella fastidiosa. 

Keywords: cultivar Favolosa, Meloidogyne incognita, olive, Pratylenchus vulnus, Xylella 
fastidiosa.     

INTRODUCTION

A huge number of olive plants from the provinces of Lecce, Brindisi, Taranto (Apu-
lia region, Southern Italy) were destroyed by the bacterium Xylella fastidiosa (subsp. 
pauca) Wells et al. 1986 (Xfp), the agent of the “olive quick decline syndrome”, thro-
ughout the last decade [1]. The pathogenic bacterium is carried by the carrier Phylane-
us spumarius (Ps) Linnaeus 1758 (Hemiptera Aphrophoridae) very abundant both on 
spontaneous vegetation and on olive plants [2]. The phenomenon is so serious that it has 
required regional and national legislations on plant protection with mandatory phytosa-
nitary measures to control the bacterium vector [3]. 

The many studies carried out to verify the susceptibility or resistance of olive culti-
vars to Xfp  have indicated the cultivar Favolosa© as resistant to Xfp [4]. 

According to their population density in the soil, also root-knot and root lesion 
nematodes from genus Meloidogyne and Pratylenchus, respectively, can severely affect 
olive plant growth and vigour by the reduced uptake of nutrient solutions through the 
altered root tissues. Moreover, the mechanical action of nematode stylet opens ways of 
penetration to also to different soil pathogens, such as Verticillium dhaliae, the agent of 
severe wilt symptoms [5,6]. As many olive plants affected by Xfp have recently shown 
serious nematological problems, two greenhouse studies were carried out to assess the 
impact of soil infestation with the root-knot nematode M. javanica (Treub) Chitw. and 
the root lesion nematode Pratylenchus vulnus Allen et Jensen on olive plantlets from a 
key cultivar for olive survival to Xfp such as the Favolosa. 

MATERIALS AND METHODS

Experiment on Meloidogyne javanica
Ten months old self-rooted olive cuttings of cultivar Favolosa were transplanted 

into clay pots filled with 600 mL of a sandy soil (pH 7.20; sand > 99.00%; silica < 
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1.00%; clay < 1.00% and organic matter = 0.75%). Appropriate amounts of an inoculum, 
consisting of roots of tomato (Lycopersicon esculentum Mill.)  cv. Rutgers infested by 
M. javanica finely cut and mixed with 3 kg of sterile soil were added to the soil of each 
pot to obtain population densities of 0, 0.0625, 0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128 
and 256 eggs and juveniles/mL of soil. Ten pots for each inoculum density were arranged 
on benches in a glasshouse at 25 ± 2°C according to a randomized block design. 

Olive plantlets were pruned as to leave only the main shoot and then mantained in 
the greenhouse for six months. Length, number of nodes and diameter of the shoot at the 
base of its insertion on the stem were assessed at transplant and at the end of the experi-
ment, calculating the percentage increase. 

Data from the experiment were fitted to the Seinhorst’s model [7,8] 

y = m + (1-m) z(P-T)

in which y is the relative plant growth, m = the minimum plant growth, z a constant < 1 
with z-T = 1.05 and P = initial nematode population density and T = the tolerance limit 
(P values below which no plant growth reduction is expected). The Seinhorst equation 
was fitted using the SeinFit program [9]. The goodness-of-fit of data to the equation was 
assessed by the coefficient of determination (R2) and the residual sum of squares, 

Experiment on Pratylenchus vulnus
The inoculum of P. vulnus was constituted by an Italian population reared in sterile 

conditions on carrot discs [10]. Favolosa self-rooted cuttings were transplanted in clay 
pots filled with 500 mL of sandy soil two weeks before the nematode inoculation. As 
in the experiment on M. javanica, there were 10 inoculated plants (200 juveniles/plant) 
arranged in a greenhouse at 25 + 2ºC. Ten uninoculated plants were used as control. 

At the end of the experiment, 120 days after the nematode inoculation, percentage 
increase of length, number of nodes and diameter of the main shoot were recorded. 

The final nematode population density (Pf) in each pot was determined extracting 
nematodes from soil and roots. An amount of 75 mL of soil, rappresentative of the soil 
in each pot, was put in a bag of “non-woven fabric” to allow nematode extraction by 
Baermann’s funnels method [11]. Juveniles extracted from soil were collected every 12 
hours for 2 days, time in which no other viable juveniles were collected. Nematodes 
were extracted from the olive roots by comminuting each root system in a blender for 3 
periods of 20 sec [12]. The grinded roots were sieved on 250 and 22 µm pore sieves and 
centrifuged for 5 min at 2,000 rpm in a magnesium sulphate solution (specific gravity 
1.165), as to separate nematode specimens from root tissues and debris.

The reaction of Favolosa cultivar to P. vulnus was estimated on the basis of the 
reproduction factor r = Pf/Pi, according to the Marull and Pinochet [12] classification, 
in which: NH (not host) = Pf < Pi; PH (weak host) = Pi < Pf < 300 nematodes/plant; H 
(host) = Pf > 300 nematodes/plant. 

Data of growth parameters and of nematode reproduction were subjected to ana-
lysis of variance and means compared by the t Student’s test. Statistical analysis was 
performed using the Plot It software Ver. 3.2.
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RESULTS AND DISCUSSION

Experiment on Meloidogyne javanica
The application of SeinFit software to the data from the pathogenicity test allowed 

to calculate values of T and m. Values of Pi lower than 0.61 eggs and juveniles/mL soil 
(Tslnn) did not result in any reduction of shoot length (sl) and number of nodes (nn) in 
comparison to the uninfected olive plants or in plants with a nematode population lower 
than Tslnn.  The shoot diameter was reduced by increase of Pi above 0.91 eggs and juve-
niles/mL soil (Tdiam).

Minimum relative plant growth valus (m) were 0.55 and 0.6 for shoot length and 
number of nodes and shoot diameter, respectively.

So the Seinhorst equation y = m + (1-m) z(P-T) resulted to be:
y = 0.55 + 0.45 z(P-0.61)   for shoot length and number of nodes (z = 0.923) and
y = 0.60 + 0.40 z(P-0.91)    for shoot diameter (z = 0.947).
The value of z was easy to calculate considering that z-T = 1.05 
therefore Log1.05 z

-T = Log1.05 1.05 = 1 
-T x Log1.05 z = 1; z = 1.05(-1/T)

On the base of T (0.61 or 0.91 for shoot length and number of nodes and shoot dia-
meter, respectively) and m values (0.55 or 0.60) it is possible a quick and easy graphical 
estimation of olive growth impairment considering the ratio between Pi and T (Fig. 1) 
[13]. The “Curve of Nematode Pathogenicity” allows an appropriate management of the 
pest by the farmers [14] in function of the soil nematode population density.

Experiment on Pratylenchus vulnus
The cultivar Favolosa resulted highly susceptible to the root lesion nematode on 

the base of the reproduction factor of the nematode. The statistical comparison between 
the non-infested and the infested plants showed no significant difference of percentage 
increases of the growth parameters (Table 1). 

The reproduction of the root-lesion nematode on the olive roots was very high (427 
individuals/g root). The total nematode population Pf (derived summing the nematodes 
extracted from soil and roots) was 8,127 individuals with a reproduction factor (Pf/Pi) 
of 40.7 (Table 2). On the base of the Pf value and the evaluation proposed by Marull and 
Pinochet [12] the cv. Favolosa was rated as a host of P. vulnus (H).

 CONCLUSIONS

The experiments indicated a susceptibility of the cultivar Favolosa to both M. ja-
vanica and P. vulnus.  Therefore, in the areas where a simultaneous presence of Xylella 
fastidiosa and one or both the nematode species occurs, a soil disinfection in pre-trans-
plant can be a phytosanitary practice necessary to ensure a safe olive tree cultivation.
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Fig. 1. Curves of Nematode-Pathogenicity for a quick and easy evaluation of relative per cent 
olive growth impairment. For shoot length and number of nodes (Tslnn = 0.61 and m =0.55); for 

shoot diameter (Tdiam = 0.91 and m = 0.6).

Table 1. Effect of Pratylenchus vulnus on growth parameters of plants of the 
Xylella-resistant cv. Favolosa

Olive cultivar
Fresh 

top 
weight 

(g)

Root 
weight

(g)

% increase* 

Shoot leng-
th

Stem dia-
meter

Shoot 
diameter

N° 
nodes

Favolosa
Uninfested 

control 10.11 11.7 304.8 42.4 81.3 174.1

Inoculated 7.52 7.8 269.0 41.3 89.3 164.9
1 Each value is an average of ten replications;
2 Data were compared according to the Student’s t test. * for P=0.05, ** for P=0.01.
*compared to initial parameter values [after 120 days after inoculation (200 juveniles/plant)]

Table 2. Reproduction of Pratylenchus vulnus on olive plants of the Xylella-resistant 
cv. Favolosa

Olive cultivar

Initial 
nematode 
population 
density (Pi/

plant)

Nematodes/g 
root

T������������otal popula-
tion/pot

(from roots 
and soil)

r (Pf/Pi) Plant 
reaction

Favolosa

Uninocu-
lated

control
0 0 0 0 ---

Inoculated 200 4271,2, ** 8,127** 40.6** H
1 Each value is an average of ten replications;
2 Data were compared according to the Student’s t test. * for P=0.05, ** for P=0.01.
H = host (Pf > 300 nematodes/plant)
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