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Summary. Magnolia grandiflora is an important ornamental tree in urban areas. In 
2025, leaf spot symptoms were observed on M. grandiflora leaves in Viterbo, Italy. 
The causal agents were isolated and identified through morphological characterization 
and multilocus phylogenetic analysis of EF1-α, RPB1 and RPB2 gene sequences, and 
were identified as Fusarium venenatum and F. clavum. Pathogenicity tests on healthy 
M. grandiflora leaves produced characteristic brown leaf spots within 3 d post-inoc-
ulation. Re-isolations of the inoculated fungi confirmed Koch’s postulates. This study 
demonstrated that F. venenatum and F. clavum caused the leaf spot symptoms on Mag-
nolia, and is the first report of this disease in Italy. These results provide the basis for 
developing targeted disease management strategies for emerging diseases caused by 
these fungi in urban areas.
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INTRODUCTION

Magnolia (Magnolia grandiflora L.) is a popular ornamental species that 
is widely planted in both public and private green areas for its evergreen 
foliage, large and fragrant flowers, and high aesthetic value. Beyond its 
ornamental significance, M. grandiflora contributes to the ecological balance 
of urban ecosystems, providing shade, improving air quality and support-
ing urban biodiversity (Sjöman et al., 2018; Novak et al., 2023). Among the 
approx. 200 species within Magnolia, M. grandiflora is particularly valued 
for its notable tolerance to drought conditions (Vastag et al., 2020). None-
theless, like other urban trees species, magnolias planted in cities are fre-
quently subjected to multiple stress factors, including soil compaction, air 
pollution and restricted rooting space (Balraju et al., 2023; Vettraino et al., 
2025a, b). Such conditions can weaken tree vitality and increase their sus-
ceptibility to biotic agents.
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Global warming and changes in temperature and 
humidity can influence the development, survival and 
spread of pests and pathogens, as well as the spread and 
survival of natural enemies, competitors and vectors. 
Consequently, abiotic stress, together with the impacts 
of climate change and high risks of introducing infect-
ed plant material from nurseries into urban environ-
ments, creates a complex and potentially dangerous sce-
nario (Garrett et al., 2021; Antonelli et al., 2023; Raum 
et al., 2023;Antonelli et al., 2024; Lahlali et al., 2024; ). 
In recent years, foliar diseases have become increasingly 
prevalent in urban trees, posing dual threats by compro-
mising their aesthetic values and physiological functions, 
including photosynthesis, nutrient transport and over-
all plant health (Knox et al., 2012; Esmaeilzadeh et al., 
2020; Hu et al., 2023; Huang et al., 2025;).

Leaf diseases of magnolia plants commonly mani-
fest as brown spots that impair the visual quality of the 
foliage, and substantially reduce photosynthetic perfor-
mance, with negative consequences for tree growth, vig-
our and resilience.

During routine monitoring of urban trees in April 
2025, brown leaf spots were observed on two mature mag-
nolia trees located in Viterbo (Central Italy). This study 
aimed to determine the etiology of this disease, to provide 
knowledge as the basis for effective disease management.

MATERIALS AND METHODS

Field observation and fungi identification

In April 2025, leaves of M. grandif lora exhibit-
ing leaf spot symptoms were collected in Viterbo, Italy 
(42.4186°N; 12.1042°E). About 10% of the leaves exhibit-
ed brown- spots distributed on the leaf surface (Figure 1).

A total of ten leaves showing brown spots symptoms 
were collected, transported to the laboratory in sterile 
plastic bags, and processed within 24 h of collection. 
Tissue samples were sterilized according to Vettraino et 
al. (2021), with procedural adjustments. Specifically, the 
leaves were immersed in 75% ethanol for 1 min, and 
were then rinsed three times with sterile distilled water 
to remove residual disinfectant. Tissue sections exhibit-
ing spots were aseptically cut into fragments. A total of 
100 fragments were placed on PDS medium (39 g L⁻¹ 
Potato dextrose agar [PDA; Oxoid] supplemented with 
0.06 g L⁻¹ streptomycin sulfate), and the culture plates 
were incubated at 25 ± 2°C. Each of the resulting dis-
tinct colonies was subcultured by transferring a hyphal 
tip onto a fresh PDA plate for purification.

The isolates obtained (35) were grouped based on 
colony morphology and pigment production observed 

after 7 d incubation. Conidium morphology was exam-
ined using a Zeiss Axio Imager A2m microscope.

Two isolates (R3 and R7) were selected as represent-
ative strains of the total isolates obtained, and their mor-
phological characterizations were confirmed by molecu-
lar analyses. Genomic DNA was extracted from fresh 
mycelium using the NucleoSpin® Plant II kit (Macherey-
Nagel), according to the manufacturer’s instructions. 
Molecular identification of cultures was achieved based 
on the amplification and sequencing of the gene regions 
translation elongation factor 1 alpha (EF–1α), RNA pol-
ymerase largest subunit (RPB1), and RNA polymerase 
second largest subunit (RPB2) (O’Donnell et al., 2008; 
Jiang et al., 2020). Phylogenetic trees were constructed 
using the neighbour-joining (NJ) algorithm combined 
with the Kimura 2-parameter model implemented in 
MEGA 11 (Tamura et al., 2021). Bootstrap analysis was 
conducted with 1,000 replicates. Sequences of related 
Fusarium species were retrieved from GenBank for com-
parisons. The dataset consisted of sequences from iso-
lates characterized in this study and ten taxa from the 
Fusarium species complex.

Pathogenicity tests

Pathogenicity tests were carried out on detached 
healthy M. grandiflora leaves to confirm the etiologi-
cal roles of isolates R3 and R7. For each isolate, 5 mm 
mycelium plugs collected from 7-d-old PDA cultures 
were placed on leaf surfaces that had been previously 

Figure 1. Magnolia grandiflora leaves showing leaf spot symptoms.
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wounded using a sterile scalpel (wound length 4mm). 
Inoculation control leaves received sterile PDA plugs. 
All leaves were then placed in plastic trays with moist 
paper towels to maintain approx. 90% relative humid-
ity, and were incubated at 25 ± 1°C. Petioles of the leaves 
were wrapped in wet cotton to prevent desiccation. Each 
treatment consisted of five replicates per isolate. Devel-
opment of symptoms was monitored daily, for 3 d after 
inoculation. Fungal re-isolations were made from symp-
tomatic tissues assess fulfilment of Koch’s postulates. 
The pathogenicity tests were repeated twice to confirm 
reproducibility.

RESULTS

Isolation and characterization of fungal isolates

Isolates R3 and R7 both produced fast-growing, pale 
to bright- coloured colonies with dense aerial mycelium. 
Isolate R3 developed orange to pink aerial mycelium. 

Macroconidia were hyaline and two to five septate, of 
lengths 35 to 50 µm, while microconidia were absent. 
Chlamydospores were abundant, and were globose to 
oval, and were intercalary and lateral, and measured 
7 to 11 µm. Isolate R7 formed white aerial mycelium 
and produced hyaline, non‑septate, single‑celled, ovoid 
microconidia measuring 6 to 8 µm. This isolate also pro-
duced abundant globose to oval chlamydospores, meas-
uring 6 to 11 µm. Macroconidia of R7 were falcate, hya-
line, one to six‑septate, and were 30 to 45 µm in length.

The two isolates were coded as Fusarium, and spe-
cies identity was verified through analysis of the EF1‑α, 
RPB1 and RPB2 sequences using BLAST searches 
against the NCBI database. Isolate R3 corresponded to 
F. venenatum, and isolate R7 corresponded to F. clavum. 
The phylogenetic analysis based on the concatenated 
sequences of TEF-1α, RPB1 and RPB2, using the NJ 
method, was consistent with the result of the BLASTn 
comparison (Figure 2).

Pathogenicity tests

Three days following inoculations, brown leaf spots 
appeared on all leaves inoculated with isolates R3 and 
R7, in both experimental repetitions. No symptoms were 
observed on control leaves (Figure 3). The symptoms 
were similar to those previously observed on M. gran-
diflora trees under field conditions. Fungi identical to 
F. venenatum R3 were re-isolated from diseased tissues 
inoculated with this isolate, and similarly for F. clavum 
R7, confirming Koch’s postulates for both fungi.

Figure 2. Neighbour-Joining (NJ) phylogenetic tree based on con-
catenated sequences of TEF-1α, RPB1 and RPB2 genes, including 
sequences of already known Fusarium species and of isolates R3 
and R7 obtained in the present study. Bootstrap values greater than 
50% (expressed as percentages of 1,000 replications) are shown at 
the nodes. The isolates characterized in this study are each high-
lighted with a red-bordered rectangle.

Figure 3. Symptoms on Magnolia grandiflora leaves after inocula-
tions with Fusarium isolates R3 or R7, compared to an uninocu-
lated control leaf.
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DISCUSSION

Magnolia grandiflora is a widely valued ornamen-
tal tree in urban and peri-urban landscapes, providing 
key ecosystem services such as air purification, shade, 
aesthetic value, and habitats for biodiversity. However, 
introductions of new pests and pathogens pose signifi-
cant risks to magnolia health and the benefits provided 
by these trees. The fungi isolated from leaf spots on M. 
grandiflora during the survey in Viterbo, Italy were iden-
tified as F. venenatum (isolate R3) and F. clavum (isolate 
R7), based on morphological and molecular analyses.

Fusarium Link (Hypocreales, Nectriaceae) includes 
several aggressive plant pathogens that cause root rot, 
cankers and vascular wilt on a variety of urban trees 
(Skarmoutsou & Skarmoutsos, 1999; Guo et al., 2021). 
Fusarium venenatum has been previously reported in 
association with dry rot in potato tubers (Stefancyzk et 
al., 2016; De Jesús Díaz Aguilar et al., 2023), and root 
and collar rot, damping‑off, and foliar necroses in herba-
ceous crops (Ayoubi & Soleimani, 2016), citrus trees and 
strawberry plants. Similarly, F. clavum has been associ-
ated with leaf spot and blight symptoms, appearing as 
necrotic lesions that sometimes expand and lead to pre-
mature senescence (Sandoval-Denis et al., 2018; Matic et 
al., 2020; Gilardi et al., 2021).

The present study has identified, for the first time, 
natural infections of M. grandiflora by F. venenatum 
and F. clavum. This is the first documented report of F. 
venenatum and F. clavum associated with diseases of M. 
grandiflora. Occurrence of these fungi in symptomatic 
leaves collected from urban green spaces extends the 
known host range of both species, and indicates their 
adaptability to actively colonize foliar tissues, rather 
than acting merely as secondary saprophytes, highlight-
ing the adaptability of Fusarium species to urban tree 
environments.

These results emphasize the vulnerability of urban 
trees to emerging fungal pathogens, and the importance 
of regular disease surveillance in green city areas. To 
mitigate the impacts of these pathogens, management 
strategies should emphasize preventive cultural practices 
that limit pathogen spread and establishment, including 
minimal and well‑timed pruning of dead or diseased 
branches, rapid removal of symptomatic tissues, and 
strict application of pruning hygiene methods.

LITERATURE CITED

Antonelli C., Biscontri M., Tabet D., Vettraino A.M., 
2023. The never-ending presence of Phytophthora 

species in Italian nurseries. Pathogens 12: 15. https://
doi.org/10.3390/pathogens12010015

Antonelli C., Soulioti N., Linaldeddu B.T., Tsopelas P., Bis-
contri M., … Vettraino A.M., 2024. Phytophthora nico-
tianae and Ph. mediterranea: A biosecurity threat to 
Platanus orientalis and P. x acerifolia in urban green 
areas in Greece. Urban Forestry & Urban Greening 95: 
128281. https://doi.org/10.1016/j.ufug.2024.128281

Ayoubi N. Soleimani M.J., 2016. Morphological and molec-
ular identification of pathogenic Fusarium spp. on 
strawberry in Iran. Sydowia An International Journal 
of Mycology 163–171. https://doi.org/10.12905/0380.
sydowia68-2016-0163

Balraju W., Upadhyay K.K., Tripathi S.K., 2023. Assess-
ing toxic element accumulation trend in Magnolia 
champaca tree rings at Tuirial dumping site in Mizo-
ram, Northeast India using dendrochemical analy-
sis. Water, Air, & Soil Pollution 234: 726. https://doi.
org/10.1007/s11270-023-06648-3

De Jesús Díaz Aguilar R., Chávez E.C., Velázquez Guer-
rero J.J., Roque Enriquez A., Rodríguez Pagaza Y., 
Ochoa Fuentes Y.M., 2023. First report of Fusarium 
clavum causing garlic bulb rot in Mexico. Plant Dis-
ease 107: 3317. https://doi.org/10.1094/PDIS-12-22-
2853-PDN

Esmaeilzadeh A., Zafari D., Bagherabadi S., 2020. First 
report of Phyllosticta capitalensis causing leaf spots 
on ornamental Magnolia grandiflora and Syringa 
reticulata in Iran. New Disease Reports 41: 7–7. htt-
ps://doi.org/10.5197/j.2044-0588.2020.041.007

Garrett K.A., Nita M., De Wolf E.D., Esker P.D., Gomez-
Montano L., Sparks A.H., 2021. Plant pathogens as 
indicators of climate change. In: Climate Change, 
Elsevier, 499–513.

Gilardi G., Matic S., Guarnaccia V., Garibaldi A., Gullino 
M.L., 2021. First report of Fusarium clavum causing 
leaf spot and fruit rot on tomato in Italy. Plant Dis-
ease 105: 2250. https://doi.org/10.1094/PDIS-05-20-
1096-PDN

Guo Z., Yu Z., Li Q., Tang L., Guo T., … Luo S., 2021. 
Fusarium species associated with leaf spots of mango 
in China. Microbial Pathogenesis 150: 104736. htt-
ps://doi.org/10.1016/j.micpath.2021.104736

Hu L.-J., Li Y., Zhai M., Xuan J.-P., Mo Z.-H., Hua Y.-L., 
2023. First report of leaf spot on Magnolia grandiflora 
caused by Lasiodiplodia theobromae in Jiangsu. Plant 
Disease 107: 950. https://doi.org/10.1094/PDIS-05-
22-1038-PDN

Huang S., Cao J., Zhang L., Feng J., 2025. Diaporthe cer-
cidis causing leaf blight on Magnolia grandiflora 
in China. Crop Protection 198: 107389. https://doi.
org/10.1016/j.cropro.2025.107389

https://doi.org/10.3390/pathogens12010015
https://doi.org/10.3390/pathogens12010015
https://doi.org/10.1016/j.ufug.2024.128281
https://doi.org/10.12905/0380.sydowia68-2016-0163
https://doi.org/10.12905/0380.sydowia68-2016-0163
https://doi.org/10.1007/s11270-023-06648-3
https://doi.org/10.1007/s11270-023-06648-3
https://doi.org/10.1094/PDIS-12-22-2853-PDN
https://doi.org/10.1094/PDIS-12-22-2853-PDN
https://doi.org/10.5197/j.2044-0588.2020.041.007
https://doi.org/10.5197/j.2044-0588.2020.041.007
https://doi.org/10.1094/PDIS-05-20-1096-PDN
https://doi.org/10.1094/PDIS-05-20-1096-PDN
https://doi.org/10.1016/j.micpath.2021.104736
https://doi.org/10.1016/j.micpath.2021.104736
https://doi.org/10.1094/PDIS-05-22-1038-PDN
https://doi.org/10.1094/PDIS-05-22-1038-PDN
https://doi.org/10.1016/j.cropro.2025.107389
https://doi.org/10.1016/j.cropro.2025.107389


189First report of Fusarium clavum and Fusarium venenatum causing leaf spots on Magnolia grandifloraFirst report of Fusarium clavum and F. venenatum causing leaf spots on Magnolia grandiflora

Jiang H., Wu N., Jin S., Ahmed T., Wang H., … Zhang 
J.-Z., 2020. Identification of rice seed-derived Fusar-
ium spp. and development of LAMP assay against 
Fusarium fujikuroi. Pathogens 10: 1. https://doi.
org/10.3390/pathogens10010001

Knox G.W., Klingeman W.E., Paret M., Fulcher A., 2012. 
Management of pests, plant diseases and abiotic dis-
orders of Magnolia species in the Southeastern Unit-
ed States: A review. Journal of Environmental Horti-
culture 30: 223–234. https://doi.org/10.24266/0738-
2898.30.4.223

Lahlali R., Taoussi M., Laasli S.-E., Gachara G., Ezzoug-
gari R., … Barka E.A., 2024. Effects of climate change 
on plant pathogens and host-pathogen interactions. 
Crop and Environment 3: 159–170. https://doi.
org/10.1016/j.crope.2024.05.003

Matic, S., Tabone, G., Guarnaccia, V., Gullino, M.L., & 
Garibaldi, A. (2020). Emerging leafy vegetable crop 
diseases caused by the Fusarium incarnatum-equiseti 
species complex. Phytopathologia Mediterranea 59, 
303–317. https://doi.org/10.14601/Phyto-10883

Nowak D.J., 2023. Improved air quality and other servic-
es from urban trees and forests. In: Engineering and 
Ecosystems (B.R. Bakshi, ed.), Cham, Springer Inter-
national Publishing, 215–245.

O’Donnell K., Sutton D.A., Fothergill A., McCarthy D., 
Rinaldi M.G., … Geiser D.M., 2008. Molecular phy-
logenetic diversity, multilocus haplotype nomencla-
ture, and in vitro antifungal resistance within the 
Fusarium solani species complex. Journal of Clinical 
Microbiology 46: 2477–2490. https://doi.org/10.1128/
JCM.02371-07

Raum S., Collins C.M., Urquhart J., Potter C., Pauleit S., 
Egerer M., 2023. Tree insect pests and pathogens: a 
global systematic review of their impacts in urban 
areas. Urban Ecosystems 26: 587–604. https://doi.
org/10.1007/s11252-022-01317-5

Sandoval-Denis M., Guarnaccia V., Polizzi G., Crous P.W., 
2018. Symptomatic Citrus trees reveal a new patho-
genic lineage in Fusarium and two new Neocosmos-
pora species. Persoonia - Molecular Phylogeny and 
Evolution of Fungi 40: 1–25. https://doi.org/10.3767/
persoonia.2018.40.01

Sjöman H., Hirons A.D., Bassuk N.L., 2018. Magnolias 
as urban trees – a preliminary evaluation of drought 
tolerance in seven magnolia species. Arboricultural 
Journal 40: 47–56. https://doi.org/10.1080/03071375
.2017.1415554

Skarmoutsou H., Skarmoutsos G., 1999. First report 
of Fusarium wilt disease of mimosa in Greece. 
Plant Disease 83: 590–590. https://doi.org/10.1094/
PDIS.1999.83.6.590D

Stefańczyk E., Sobkowiak S., Brylińska M., Śliwka J., 
2016. Diversity of Fusarium spp. associated with 
dry rot of potato tubers in Poland. European Jour-
nal of Plant Pathology 145: 871–884. https://doi.
org/10.1007/s10658-016-0875-0

Tamura K., Stecher G., Kumar S., 2021. MEGA11: 
Molecular Evolutionary Genetics Analysis Version 
11. Molecular Biology and Evolution (F.U. Battistuzzi, 
ed.) 38: 3022–3027. https://doi.org/10.1093/molbev/
msab120

Vastag E., Orlović S., Konôpková A., Kurjak D., Cocoz-
za C., … Stojnić S., 2020. Magnolia grandiflora L. 
shows better responses to drought than Magnolia × 
soulangeana in urban environment. iForest - Bio-
geosciences and Forestry 13: 575–583. https://doi.
org/10.3832/ifor3596-013

Vettraino A.M., Luchi N., Rizzo D., Pepori A.L., Pecori F., 
Santini A., 2021. Rapid diagnostics for Gnomoniopsis 
smithogilvyi (syn. Gnomoniopsis castaneae) in chest-
nut nuts: new challenges by using LAMP and real-
time PCR methods. AMB Express 11: 105. https://
doi.org/10.1186/s13568-021-01266-w

Vettraino A.M., Matošević D., 2025. Sustainable manage-
ment strategies for enhancing urban tree health and 
resilience. Urban Forestry & Urban Greening 128859. 
https://doi.org/10.1016/j.ufug.2025.128859

Vettraino A.M., Soulioti N., Matosevic D., Tuğba Doğmuş 
Lehtijarvi H., Woodward S., … Luchi N., 2025. Man-
agement of fungal diseases of Platanus under chang-
ing climate conditions: Case studies in urban areas. 
Urban Forestry & Urban Greening 107: 128750. htt-
ps://doi.org/10.1016/j.ufug.2025.128750

https://doi.org/10.3390/pathogens10010001
https://doi.org/10.3390/pathogens10010001
https://doi.org/10.24266/0738-2898.30.4.223
https://doi.org/10.24266/0738-2898.30.4.223
https://doi.org/10.1016/j.crope.2024.05.003
https://doi.org/10.1016/j.crope.2024.05.003
https://doi.org/10.14601/Phyto-10883
https://doi.org/10.1128/JCM.02371-07
https://doi.org/10.1128/JCM.02371-07
https://doi.org/10.1007/s11252-022-01317-5
https://doi.org/10.1007/s11252-022-01317-5
https://doi.org/10.3767/persoonia.2018.40.01
https://doi.org/10.3767/persoonia.2018.40.01
https://doi.org/10.1080/03071375.2017.1415554
https://doi.org/10.1080/03071375.2017.1415554
https://doi.org/10.1094/PDIS.1999.83.6.590D
https://doi.org/10.1094/PDIS.1999.83.6.590D
https://doi.org/10.1007/s10658-016-0875-0
https://doi.org/10.1007/s10658-016-0875-0
https://doi.org/10.1093/molbev/msab120
https://doi.org/10.1093/molbev/msab120
https://doi.org/10.3832/ifor3596-013
https://doi.org/10.3832/ifor3596-013
https://doi.org/10.1186/s13568-021-01266-w
https://doi.org/10.1186/s13568-021-01266-w
https://doi.org/10.1016/j.ufug.2025.128859
https://doi.org/10.1016/j.ufug.2025.128750
https://doi.org/10.1016/j.ufug.2025.128750

	Evaluation of Trichoderma asperellum ICC012 and T. gamsii ICC080 to protect almond pruning wounds from infections caused by fungal trunk pathogens
	Hamza Bin Sajid, Maya Hachicha, Yan-Jiun Huang, Mónica Berbegal, Josep Armengol*
	Phylogenetic diversity and pathogenicity of Colletotrichum species associated with avocado anthracnose in Chile
	Marcelo I. Bustamante1,2,*, Ysadora Fernández1, Claudio Osorio-navarro1,3, Cristóbal Cárdenas1, Tyler B. Bourret4, Akif Eskalen2, José Luis Henríquez-Sáez1
	Beyond the primary host: survival of Heterodera schachtii (Nematoda, Heteroderidae) through alternative hosts
	Diogo Azevedo1, Eugénia de Andrade2,3, Maria L. Inácio2,3,*, Ana Paula Ramos4,5.*, Maria João Camacho2,3
	Cross-infection and asymptomatic colonization by Botryosphaeriaceae fungi on lignified stems of apple and olive, and dormant cuttings of grapevine
	Laura Hernández1, Pedro Mondino1, María Julia Carbone1, Victoria Moreira1, Oscar Bentancur2, Sandra Alaniz1,*
	Occurrence and genetic diversity of grapevine leafroll-associated virus 4 in Algeria
	Anfel Djenaoui1,*, Osamah Alisawi2, Manel El Air3, Nour Elhouda Laidoudi4, Imene Mahdid1, Rima Hind Boudchicha5, Naima Mahfoudhi3, Arezki Lehad1,*
	Virome analysis reveals apple mosaic virus in the monumental tree Castagno dei cento cavalli in Sicily
	Matilde Tessitori1,*, Marina Ciuffo2, Cristina Marzachì2, Marco Forgia2
	Assessment of damage potential of Gnomoniopsis castaneae to fruit and trees of European Chestnut (Castanea sativa)
	Francesca Carloni1, Carlo Bregant2, Benedetto T. Linaldeddu2, Giorgio Maresi3, Sergio Murolo1,*
	Preserving autochthonous Albanian plum germplasm: Plum pox virus-free status and in vitro sanitation perspectives for the ‘Tropojane’ cultivar
	Magdalena Cara1,2, Serafina Serena Amoia3,*, Valbona Sota4,7, Jordan Merkuri2, Orges Cara5,2, Klevis Hoxhallari1,2, Elektra Papakosta6, Efigjeni Kongjika7, Angelantonio Minafra3
	Occurrence of Cylindrocarpon-like anamorphs causing black root rot of strawberry plants in Türkiye
	Havva Dinler1, Ayhan Yildiz2, Seher Benlioglu2, umit ozyilmaz2, Kemal Benlioglu2,*
	Resistance and virulence patterns in the pea seed-borne mosaic virus (PSbMV) / lentil (Lens culinaris) pathosystem
	Joop A.G. Van Leur1,*, Jule H. George1, Safaa G. Kumari2
	Detection and persistence of Bacillus- and Trichoderma-based biocontrol products on lemon plants
	Giuseppa Rosaria Leonardi1, Amanda Vaccalluzzo1, Giorgio Gusella1,*, Greta La Quatra1, Alessandra Pino1,2, Dalia Aiello1, Cinzia Caggia1,2, Cinzia L. Randazzo1,2, Giancarlo Polizzi1
	Synergism of abiotic stresses and Hop Stunt Viroid infections causing citrus decline in Jahrom Orchards, Iran
	Seyed Ali Akbar Bagherian1,*, Behzad Hajieghrari2, Mojahed Kamalizadeh2
	Spatial distribution and molecular characterization of persistently aphid-transmitted viruses causing yellowing and stunting in faba bean and chickpea crops in Tunisia
	Samia Mghandef1,2,*, Safaa G. Kumari3, Abdulrahman Moukahel3, Imen Hamdi1, Arvind Varsani4, Asma Najar1
	First report of Fusarium clavum and Fusarium venenatum causing leaf spots on Magnolia grandiflora
	Michele Narduzzi1, Carlo Bregant2, Anna Maria Vettraino1,*

