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EDITORIAL

The Regional Sustainable Strategy to ManageTransboundary Plant Pests and
Diseases irthe Near East and North Africa Region

Plant pests and diseasesetiien food security and nutritional statgfobally including the MarEast and

North Africa (NENE) region with severe economic and environmental consequences. Most
transboundary plant diseasean spread through propagation materials and have no cunadiasures.

Plant pests and diseases cause annual losses in crop production estimat&@%t dt5the global
production, which negatively affect the economy of many countries in which the agriculture sector
representhe main source of incoméespite thefact that agriculture commaodities represent the second
most important nowil exports in NENA region, the intraregional trade of agriculture goods represent
less than 8% of total NENA exports.

The poor production otertified propagation materials and Kawy harmonized production protocols and
diagnostic methods in NENA countries led to higher risk of introduction and spread of transboundary
plant pests and diseases. Furthermore, the inefficient control measures and applicable strategic tools in
phytosarntary systers, in addition to weak surveillance and early warning systathtogethemweakened

the abilityto properly controltransboundary plant pests and diseaPesventive measures remain the

most effective strategip managdransboundary plant pissand diseasefew important examples will

be addressed here

In the case oplant insect pestgall armyworm Spodoptera frugiperdattractedmuch attention during

the past fewyears, as pestthat seriously threansfood security in the region, pailarity because it

can feed on more than 80 different plant species, and can lead to losses reaching 100% of the affected
crops. Tihs pest has spread quickly in central é&wlthAfrican countries, and was reported in Sudan in
2016, then in Yemen and Hgly Recently, in 2020, the pest was reported in Mauritania and UAE. Red
palm weevil Rhynchophorugerrugineuscontinues to cause damage to palm trees in the region, and
recently tens of thousands of palm trees has been reported to be damaged sevedgbalby weevil,

and lossesn the NENA regionreacled around 483 million eurcs. Furthermore, ruit flies remaired

among the top harmful pests in the region, causing tremendous losses in fruit crops. For example,
Bactrocera dorsalidias been reported to cau320million euro losses ithe near east. Additionally, the
phytosanitary measures applied by importing countries relduamge opportunity and market accessibility

of the region exports of fruit commodities.

In the case oftransboundary plant diseasdabe recent outbreak ofylella fastidiosain Italy has
highlighted the risk of exotic pathogens and their ability to cause devastating epidensdsactéral
pathogerwas introduced from the Americas to Europe and has caused damage to more thiliro6.5
olive trees (surface area of 650 Rnurtill 2017. It was estimated that without talg effective control
measures, the disease can cause up tbilidn euro in Europe during the comifew years.In addition
to Xylella fastidiosa, another bactalidiseaseknown asicitrusgr eeni ngo or " @heluan g
yellow dragon in Chinese) caused @gndidatud_iberibacter. This disease is anotipetentialthreatthat
can affect citrus production ithe NENA region. The lossesaused by citrugreening m 20072008 in
the United States was estimated at Billion USD. Wrereas, in case dungal plant diseases, the
pathogenic fungu&usariumoxysporumf. sp. cubensewhich causedbananawilt is worth mentioning
which is the most serious disease of banama, responsible for causing loss&stwo billion USD
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worldwide Another fungal disease theiBayoudo di s eFasareim oxgsposuef.dsp. b y
albedinis which destroyd 3 million date palm trees in Algeria and 1fillion date palmtrees in
Morocco.
The imminent threat of these plant pests and pathogens come certainly from the deficiency that appear in
the region measures to preventmanagehese pests. It is essential to work hanéhand to establish the
main pillar for efficient actions througfegional programme to combat these pests, and thgtaaints
should be:

1 Strengthen the coordination and knowledge exchange between NENA countries

1 Improve the surveillance and early warning system for transboundary plant pests and diseases

1 Establishmenof proper and effective phytosanitary measures

1 Harmonization of production scheme of plant propagation materials

The transboundary plant pests and diseesetinues to threahthe region food security, and there is no
progress without joinprevertive measures. The production of healthy plants and implementation of
smart sustainable agriculture require special solutibnete is also a greated to adopt correct policies
and legislations, smart investmentshancedregional coordinationincreagd supportto the National
Plant Protection Originations (NPPOs) in all countriRegional planning and coordinatias essential
requirement fomoreefficient early waningandproperresponsection.

The Near East and North Africauntriesare not vell prepared to respond effectively to challenges of
transboundary plant pests and diseasesddition to the presenteakness in preventive, containment
and eradication regional programmes. In general, the logistics and human capacity of NENA caiuntries
presentare not sufficient to manage major risks of plant health isf\msrdingly, we call for NENA
countries supporfor the establishment ad regional programme to face transboundary plant pests and
disease in the regioan action which is urgdgtneeded

Thaer Yaseen
Regional Plant Protection Officer,
FAO-RNE, Cairo, Egypt
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x Crop Protection News from Arab and Near East Countries

INVASIVE AND NEW PES TS

EGYPT

First Report of Tomato Brown Rugose Fruit Viruson Tomato in Egypt.

In June 2019, leaf samples from hybrid tom&olénum lycopersicuev. Elquds E448) were collected from four
regions in Fayoum and Ismailia Governorates, Egypt. Twenty samples were collectedidndsnwith viral
symptoms and nine from asymptomatic plants. The diseased samples had mosaics, deformation and necrosis on the
leaves (Fig. 1), and discoloration and deformations on fruits (Fig. 2). Samples were tested 4Bt IBAS
(LOEWE®, Germany) for th presence of viruses that induce similar symptoms on tomato plants. Of the diseased
samples, four tested positive fbomato spotted wilt virueTSWV), three each fdPepino mosaic
virusandTomato mosaic virufToMV), two for Tomato chlorosis viryssix for Tomato brown rugose fruit

virus (ToBRFV) antisera, and three samples had a mixed infection with TSWV and ToBRFV. The ToBRFV
antisera gave a weak cross reaction with ToMV. Sap transmission using a TgBRiEVe tomato isolate gave
systemic mosaic synpms on tomato, and chlorotic local lesions on the inoculated leaves oNicotiana
tabacumandChenopodium amaranticolpmdicating the presence of a tobamovirus. For confirmation, primers R
4718 / F3666 (Luriaet al, 2017), and TOBRF¥ 2 : -GAEGCHMACCAGAGTCTTCCTATACTCGGAS3 Nj/
ToBRFV-R 2 : - C&BRIGTCCTTTTACTGGTGTCGAGAGATATE (dhbtained from Prof. N. Salem, The
University of Jordan) were used for molecular detection of tobamoviruses and ToBRFV, respectively. Six of the 20
samples yielded amplicons of th&pected size for tobamoviruses (c. 1050 bp) and ToBRFV (c. 870 dpato

mottle mosaic viru§ToMMV) was not detected in any of the samples using the specific primers (TeM s

ToMMV -R) described by Sut al, 201). RTPCR products obtained from nial nucleotide sequence of the
RNA-dependent RNA polymerase region from four ToBRFV isolates were purified and sequenced in both
directions. The partial nucleotide sequence of these isolates was determined and submitted to GenBank (Accession
Nos. MT22780-MT227802 for Ismailia isolates [Egl & Eg 2] and MT2278@3227804 for Fayoum isolates

[Eg 3 & Eg 4]). The nucleotide sequence for the Egyptian isolates share@49292 identity with tomato isolates

from Palestine (MN013187 and MN013188), Germany (MKIEB and MK133095), United Kingdom
(MN182533), Israel (KX619418), Jordan (KT383474), ltaly (MN167466) and Mexico (MK319944), and a pepper
isolate from Jordan (MK648157). A phylogenetic tree (Fig. 3) revealed genetic variability between Egyptian
isolates andsolates from different countrie$his is the first report of TOBRFV infecting tomato in Egypt and the
ease with which it is mechanically transmitted may explain its rapid emergence around theMvAcldrher and

S.Y. Mahmoud(Egypt), New Disease Repts, 41, 24, 202D http://dx.doi.org/10.5197/j.2044
0588.2020.041.024]

| RAQ

First Record of Root Rot of Rosemary Rosmarinus officinali§ caused byRhizoctonia solanin Iraqg.

Rosmarinus officinaliswhich commonly known amsemary is one of thost economically important species of

the family Lamiaceae. In October 2018, root rot symptoms were observed on rosemary in gardens of Horticulture
Department, Collage of Agriculture & Forestry, Mosul University, Ninevah governorate, North Iraq spkgcific

the leaf tissues were blighted and white mycelial growth was seen on the stems. The fungus was isolated from
diseased tissue and cultured on potato dextrose agar for identification. The young hyphae had acute angular
branching near the distal septafithe multinucleate cells and mature hyphal branches formed at an approximately
900 angle. This is morphologically identical Rtizotonia solaniPathogenicity of the fungus in rosemary plants

was al so conf i r me dMolecular Klentfibadrs of Rossolanitsalate avase done by amplifying
theinternal transcribed spac@iS) region of the conservetbosomal DNAusing primerdTS1 and ITS4. All the

ITS sequences were compared for gaps and similarity sequences of the fungus were homologous to those of

5 ANEPPNELS8O0 August, 2020


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/internal-transcribed-spacers
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/ribosomal-dna

R.solaniisolatesin the GenBank database with a similarity percentage of 97%, theoelffiyming the identity of

the causative agent of the diseashe nucleotide sequence of ITS from the Iraqi isolate has been assigned
GenBank Accession No MN 396663Here, for the first time we repoR. solanias the causal agent of root rot of
rosamary in lrag[Ali Kareem Al-Taae and Huda Hazim WafiAL -Taae (Iraq), Plant Protection Department.,
College of Agriculture and Forestry, University of Mosul, Irag, Plant Archives Volume 20(1): 10941098,
2020].aataae@yahoo.co.uk

SYRIA

New Records of the GenuBryobia (Acari: Tetranychidae) from Syria with Description of a New
Species.

Three species of Tetranychidae belonging to the gBmysbiawere collected from Latak governorate, Syria in
2019: Bryobia (Allobia) syriensissp. Nov Collected fromSalvia verbenaca.., is describefdBryobia (Allobia)
nikitensisand Bryobia (Bryobia) gigascollected fromS verbenacaand fromsoll litter, respectivelyare reported.
New observations oBryobiaspecimens previously reported from the same governorate during22@fb4evealed
that specimens oB. (B.) watersi were misidentified aBryobia (Bryobia) graminumand Bryobia (Bryobia)
kissophila Among them we found two aberranfemales bearindhree propodosomal lobesBy analogy, we
discussed the cases of the trilobed spe@ebakeri and Bryobia aegyptiacusand concluded that they could be
teratological forms of quadrilobeBryobia species rather than species with a paldic pattern of propodosomal
lobes.[Ziad Barbar and Philippe Auger, (Syria), 60 (2): 268288, 2020]

First Record of Tarragon Rust Puccinia dracunculina Fahrendorff, 1941 on Tarragon Artemisia
dracunculusL. in Syria.

TarragonArtemisia dracunculusrar. sativa L. (Anthemideae) is a common aromatic medicinal and perennial
economically important plant. Tarragon ru$tuccinia dracunculina Fahrendorff, 1941 (Basidiomycota:
Pucciniomycetes: Pucciniales) is reported for the first time on tarragon duringpdipsurvey of diseases and

insects infecting vegetables from Damascus and Damascus countryside including random samples collected from
12 central markets. Infection appeared in only two out of 12 ceRedsacunculinas an autoecious rust with no

aega. Infected plants appeared shorter than healthy and accompanied by leaf chlorosis at density of the pustules.
Sori are irregularly scattered mainly on leaves' lower surface and to a lesser extent on the upper surface of the
leaves and stems. Uredinia weneddish brown and powdery, and the uredinias spores were light brown, globose,
ellipsoidal to irregular, measuring 482 x 22 27 microns. Teliospores are typically two celled with uneven wall
thickness larger and dark brown to chestnut and granulareat measuring 320x1836 microns, colorless
permanent pedicels in length from-28 pum. Classification compared with taxonomic references. this is the first
record of tarragon rust diseast dracunculinain Syria. [Houda Kawas, M. Fawaz Azmeh, Faculty of
Agriculture, Damascus University, Syria 2020].

First Record of the BeetleAmara subgenusAcoris metallescengZimmermann, 1831).(Coleoptera:
Carabidae) in Syria 2020.

A large number of bronze beetles were observed in Damascus, Rural Damascus and/inmsns April to the

end of May 2020. Bronze beetles were collected and brought to the laboratory. The different parts of body and
female and male genitalia were dissected using small needles. Morphological and anatomical identification showed
to beAmara subg. Acoris metallescemsetallescengZimmermann 1831). (Coleoptera: Carabidae9 (im). This

is the first record of this species in Syr[Alaa Turkey Saleh and Abdulnabi Mohamed Basheer (Syria),
Biological control studies and Research Center, Fatty of Agriculture, Damascus University. 2020.]
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First Record of Two Species of Sawflpn Roses

By investigating the most important insect pests attacking roses in Syria, two species of sawfly were recorded,
Cladius difformis (Panzer, 1799), andCladius
pectinicornis (Geoffroy, 1785), (Hymenoptera
Tenthredinidae). The larvae of the two insects
similar to each other, in terms along with three pair
true legs, they have three pairs of abdominal |
which lack the hooked crochets on the prslef true X
caterpillars. TheCladius difformis larva is green, and[ =
its head is blackCladius pectinicornislarva is lighter
in yellowishgreen color with brown head. The leng
of the fully developed larva is between-28 mm. Tha
larva oh them have manwinlike bristles. The damage
stag is the larva, that feed on the leaves, where t
initially feed on the edges of the leaf, then they m3
holes in rose leaves. Theult sawfliesare small,
thick-waisted wasps, mostly black in colo
[Mahmoud Al Abdallah, Abdulnabi Bacheer,
Muhammad Qanoua, (Syria), Damascus University,
Faculty of Agriculture.]

A new record ofCystiphora sonch{Vallot, 1827), (CecidomyiidaeDiptera) from Syria.

SeveralSonchusp. plant samples have been collected from three different localities of Lg
Governorate, Syria during investigation. The samples showed symptddystifhora sonchi
infestation, placed in plastic containerscumllect the emerged adults (males and females
Lab. condition. Emerged adults were mo
available literatures. The mounted adults were identified and confirmed ©y$ighora
sonchifMahran Zeity (Syria),Latakia Center for Scientific Agricultural Research,
GCSAR, Damascus, Syria, Acta Entomology and Zoology 1(1): 5457,2020]
mzma2009@gmail.com

A New Record of Parasitoid Trechnites flavipes (Mercet) (Hymenoptera: Encyrtidae) on the
Pauropsyllabuxtoni (Laing, 1924) that Infests Cultivated Fig in Syria.

The study was conducted to identify the parasitoid of the fig gall psiédropsylla buxtoni
which was collected from Damascus, Syria. The parasgbthe psyllid was collected from th
infested leaves were kept at a laboratory condition foethergence of the adult parasitoid. T
parasitoid was identified aerechnitesflavipes(Mercet). Thisstudy provided a new collectior g
data about two psytli species that infests thiltivated fig in Syria, namely, fig gall psyllidf
Pauropsylla buxtoniand the freeliving fig psyllid, Homotoma ficufMahran Zeity and |%
Majeda Mofleh (Syria), Latakia Center for Scientific Agricultural Research, GCSAR,
Damascus,Syria, at Syrian Journal of Agricultural Researchi SJAR 7(2): 354364 April
2020. mzma2009@gmail.com

First Registration of Rosa Damascena Infestation by Capnodis tenebrionis (Linnaeus, 1758).

Whetr the infection was first observed in 2019 in theMsrah area (the village of the Levantine Rose), the only
region that grows the Damask rose in Syria, and the infection was confirmed in April 2020. This insect poses a real
danger threatening the cultiian of the Damascene rose, especially since this shrub is receiving global attention,
as the United Nations Educational , Scli220i9anrfouncedthen d C 1
inclusion of the Damascene rose element and its assodiatitibhal practices and crafts within List of intangible

human heritage in the organization. The Capnodus insect has seriously degraded Damascene rose groves, forcing
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farmers to use several types of pesticides, but to na &uailently, an integrated atrol program is directed to the

use of biological control mainly and other means to eliminate this dangerous pest, which is one of the main pests
on almond trees (apricetcherry- peach- almond) and threatens its cultivation in Syria, and now it hgarb&®

attack the Damascene rose bushBsanda Abou Tara (Syria), Faculty of SciencesUniversity of Damascus

Syria, 2020]. randaaboutara@hotmail.com

SAUDIA ARABIA

The First Genetic Identification of Black Field Cricket.
A number of samples of black filed cricket (adults) were obtained from Makkdukhrramah city, Saudi Arabia
for testing at Pest and Plant Diseases Unit (PPDU) Laboratories, {¢=e

Faisal University, for spedd goal, which is to identify the insec r—

genetically Through this study, the cricket was describ i

morphologically. However, it spreads in the tropical and subtrop ‘

regions of Asia, Africa and Europe, where it is active at night. o

PPDU team has idéfied the cricket by genetic molecular methods M‘“

confirm the species of this black filed cricket; and how close to et

species of neighboring count rilew—Frc—dcro—-s DNA
and extracted to testing for genetic molecular identificaioom the results of this study, it became clear that this
cricket belongs to the family of Gryllidae of Orthoptera order and its scientific na@eyikis bimaculatus

Because of the importance of this data, sequences have been registered at the Natemtir@iotechnology
Information NCBI, which considered as the first genetic registration in Saudi Arabia. Names and registration
numbers were specified as follows:

Gryllus_bimaculatus_isolate MakkahMI'572491
Gryllus_bimaculatus_isolateMakkahMA'578018
Gryllus_bimaculatus_isolate_ MakkaaiMT578019
Gryllus_bimaculatus_isolate Makka#h MT578020

o) JRad) g A
bimacutatus

enna e

el gy A
ovipesitor

S

Dy Prof Khakd AIuUGSIb, Pests and Flant Dicesess Unit (FRDU) College of AGneuliursl and Food Soencet.
du 30 WKing Faisal University, Soudi Arabia_podunitnet

As known, the outbreak of black field cricket is due to phenomenon as it occurs in the Desert Locust. The female
lays from 500 to 2000 eggs imasses. After 222 days, the eggs hatch into small nymphs that reaching adults after
20-60 days. The cricket lives-2 months, and has-42 generations a yeabne of the most important means of
prevention and control of this cricket is the continuous itndng and followup its occurrences, especially after

rain. Easygoing to control the cricket before reaching its outbreak. Pesticides can be used in early morning and
early evening, such a€ypermethrin, Deltamethrin, lambdayhalothrin. Currently, th®PDU team is working on
mapping the similarity and differences between the species occurred in Makkah Al Mukarramah and the species in
neighboring countries. This mapping helps to limit its spread in the fukinalid A. Alhudaib, Aziz M. Ajlan

and Sherif M. ElI Ganainy(Saudi Arabia), Pests and Plant Diseases Unit, King Faisal University, 28
July,2020]. kalhudaib@kfu.edu.sa
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TUNIS

First Record of Diaeretus leucopterus(Haliday) (Hymenoptera, Braconidae, Aphidinae), the
Parasitoid of the Aphid SpeciesEulachnus agilis (Kaltenbach) (Hemiptera, Aphididae) in North
Africa.

A survey of pineassociatd aphids and their parasitoidss carried out in the arboretum of Pinus halepensis Miller
in the Higher Agronomicristitute Chott Mariem (ISA CM, Tunisia) during 262011 and 2018. The survey
revealed the presence of the aphid parasitoid spédigsretus leucopterugHaliday) (Hymenoptera, Braconidae,
Aphidiinae). This is the first record d. leucopterusirom Tunsia and the African continent. The parasitoid
emerged from the spotted green pine needle aphidachnus agilis(Kaltenbach) (Hemiptera, Aphididae,
Lachninae), onP. halepensis The generalist hyperparasitoiddsaphes suspensuéNees) (Hymenoptera,
Pteronalidae), was also found attackilyg leucopterus The diagnosis of the primary parasitoid, on the basis of
relevant illustrations, was provided, and the possible routes of its transportation into North Africa were discussed.
[Monia Ben Halima Kamel, Nickolas G. Kavallieratos, Petr Stary and Ehsan Rakhshani (Tunisiafgyptian
Journal of Biological Pest Control 30:53, Published on: 4 May 2020]https://doi.org/10.1186/s4193R0
002496

First Report of GrapevineVirus L in Grapevine in Tunisia

Grapevinevirus L (GVL) has recently been identified as a new member of the family Betaflexiviridae (genus
Vitivirus) that infects grapevine (Debat et al. 2019). GVL seems to have a worldwide distribution, having been
reported in China, Croatia, New Zealand andUls#\ (Debat et al. 2019; Didzara et al., 2019). In July 2018, in

an attempt to monitor the sanitary status of Tunisian vineyards, 4 grapevine samples of different varieties (grafted
on R140 rootstock) showing virdlike symptoms, such as leafroll, yellowein banding in leaves, shortened
internodes and flattening in wood, were collected from an organic vineyard in Mornag-B¥sttbf Tunisia) and

further analyzed by high throughput sequencing (HTS). Total RNA was extracted from leaf tissue and sequenced,
after ribadepletion, using RNAseq TrueSeq lllumina methodology on a NextSeq 500 platform (lllumina Inc., San
Diego, CA). HTS data analysis was performed by CLC Genomics Workbench 10.1.1 (QIAGEN, Hilden, Germany)
and Geneious Prime 2020 software (Bionatigd., Auckland, New Zealand). Raw data was subjected to quality
control, trimming and host genome subtraction steps. The resulting reads were used to assemble de novo contigs
using CLC. The contigsdo similarityndBlASTx witha lkubffee quenc
value of 104. The analysis showed the presence of GVL related sequences in three of the four generated datasets,
corresponding to one sample of cv. Red Globe (4 contigs of 5340, 1709, 375 and 213 nt) and two samples of local
grgpevine varieties, cv. Marsaoui (1 contig of 7532 nt) and cv. Razzegui (1 contig of 7409 nt). For recovery of full
length genomes, contigs were extended by mapping the reads against the recovered contigs and GVL genomic
sequences available in the databasgiag Geneious software. One fldhgth GVL genome from isolate Red

Globe (7580 nt, accession no. MT319081), and two nealtefudfth GVL genomes from isolates Marsaoui (7557

nt, accession no. MT319082) and Razzegui (7563 nt, accession no. MT319083kceegezed. The nucleotide

identity among all three isolates ranged between 98.4 and 99.2% whilst their similarity with respect to the closest
GVL isolate available in the databases (isolate VL from Croatia, MH681991) was 96.8, 96.9 and 96.8%,
respectively Along with GVL, other sequences of grapevine viruses and viroids were foundetaNed
information of the number of reads and contigs, the GVL genome coverage and the other detected viruses and
viroids is shown in Supp. Table 1. In order to confirm phesence of GVL infecting grapevine in Tunisia,-RT

PCR analysis was <carried out on the HTS positive ¢
AGTTGAAGTCTAGGTGCACAG3 6 ( s e n GFACTGABACTTEGCCGATCTA3 6 (anti sense)
279%bp fragmat of the CP/NAB region in the GVL genome (Debat et al. 2019). Newly designed primers based on
the HTS recovered sequences GWVle p FTGGABACAAGTTACCATGGAGA-3 6 ( sens er)e paRn ds 6GV
CATCGAGCACTTTTGGCCAG3 6 (anti sense) ar e atmetamgificgtientokad278po b e
fragment in the replicase region. Indeed, amplicons with the expected sizes were obtained for all three samples
using both sets of primers. Sanger sequencing of the amplicons confirmed the identities of the amplicons. Together
these results demonstrated the presence of GVL in Tunisian grapevines. To our knowledge, this is the first report of
the occurrence of GVL in Tunisia. Phylogenetic analysis of availabldefudith GVL sequences show that the
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Tunisian isolates clusterdether with the Croatian isolate VL, which is in agreement with their geographical origin
(Supp. Fig. 1). Since other vitiviruses have been demonstrated to have an impact on grapevine (Minafra et al.
2017), the identification of GVL in a new geographicedearepresents potential risk for grapevine crop. Further
studies will determine the biological significance of the presence of this recently identified vitivirus and its
prevalence in Tunisian vineyardsAnis Ben Amar, Samia Daldoul Hassen Zemnj Thierry Wetzel, Antonio

Olmos, and Ana Belén RuizGarcia (Tunisia), Laboratory of Plant Molecular Physiology, Biotechnology

Center of Borj Cedria, PB.901, 2050 HammanLif, Tunisia, Instituto Valenciano de Investigaciones
Agrarias, 46113 Moncada, Valencia, Spain, Plant disease, 7 Jul 2020ftps://doi.org/10.1094/PDi84-20-
0916PDN

RESEARCHHIGHLIGHTS

ALGERIA

Diversity of Nematode Microbial Antagonists from Algeria Shows Occurrence of Nematotoxi€richoderma

spp. Fungi and bacteria associated to phytoparasitic nemaidbsdera rostochiensiand Meloidogynespp. in
Algeria were identified and characterizefichodermaspp. showed the highest prevalence in the cystS.of
rostochiensisA number of isolates were identified through PCR amplification and the sequencing of the internal
transcribed spacer (ITS)}2 and Rpb2 gene regions. The most represented speeiesl. harzianumand T.
afroharzianum The latter and’. hirsutumwere reported for the first time in AlgeriBusariumspp., includingr.
oxysporumand F. solanj comprised a second group of fungi found in cysts. Taxa associated to females of
Meloidogyre spp. includedT. harzianum Fusarium spp. and other hyphomycetes. To assess the efficacy of
Trichodermaspp., two assays were carried gutvitro with the culture filtrates of twd@. afroharzianumandT.
harzianumisolates, to check their toxicity versuhe second stage juveniles Mf incognita After 24 48 hrs
exposure, a mortality significantly higher than the control was observed for both filtrates at 1% dilutions. The TRI
genes involved in the production of trichothecenes were also amplifiedh&ifhCR from som&richoderna spp.
isolates and sequenced, supporting a putative role in nematode toxicity. Bacteria isolated from theQysts of
rostochiensigncluded Brucella, Rhizobium Stenotrophomonaand Bacillus spp., identified through 16S rRNA
gene sequencing. The potential of the microbial isolates identified and their mechanisms of action are discussed, as
part of a sustainable nematode management strdtdgwwal Benttoumi !, Mariantonietta Colagiero 2, Samira
Sellami !, Houda Boureghda?!, Abdelaziz Keddad ! and Aurelio Ciancio ? (Algeria), Laboratory of
Phytopathology and Molecular Biology, Department of Botany, National Higher School of Agronomy
(ENSA), El-Harrach, Algiers, Algeria. 2?Consiglio Nazionale delle Ricerche, Istituto per la Pra&zione
Sostenibile delle Piante, Via G. Amendola 122/D, 70126 Bari, Italy, Plants, 9, 941, 2020].

doi: 10.3390/plants9080941

Nematicidal activity of Trichoderma spp. and Fusarium oxysporumagainst the Potato cyst Nematode
Globodera rostochiensigWoll). Cyst nematodes of the gen@oboderaare among the most dangerous
bioagressors of potato crops in Algeria. The control of these quarantine organisms is mandatory. At present, among
control approaches, biological methods alternative to chemical nemsateidealso being actively investigated.
Biocontrol of G. rostochiensidy isolates of fungi of genefrichodermaandFusariumwas studiedn vitro andin

vivo on potato. Ann vitro experiment with isolates of these two fungi showed a nematicidal efieeggs ofG.
rostochiensisThe effect increased with the increase of spore concentrations and exposure fimeivAnassay

with spore suspensions of the same isolates showed that the soil treatments significantly reduced the reproduction
of G. rostotiensis and improved the growth of potato plants. Therefore, the use of these antagonistic
microorganisms appears as a very promising alternative approach in the management of potato cyst nematodes.
[Nawal Benttoumi, Maissa Abba, Houda Boureghda and Samiré&ellami (Algeria), The National Higher

School of Agronomy (ENSA), Department of Botany, Laboratory of Phytopathology and Molecular Biology,

El Harrach, Algiers, Algeria, Bioscience Research, 2020 17(1): 4999.

Induction of Growth and Osmoregulation in Salt Stressed Barley by the Endophytic Fungu€haetomium

coarctatum Endophytic fungi have been shown to increase the growth and improve plants tolerance to stressful
conditions, especially salinity. The intent of this study was to determine the salht®esf barley inoculated by
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the fungusChaetomium coarctatunisolated fromAvena fatuaoots collected from saline soil (EC = @&/m). A
greenhouse experiment was conducted to test the effects of this selected fungus under increasing salinity levels (EC
= 2.5, 8, and 14S/m) on seedling growth, leaf area and solute accumulation (proline and sugars) of barley
seedlings. Results indicated a positive influence&Coftoarctatumon barley salinity tolerance. Barley seedling
emergence on heavily salted sdi#l(dS/m) was improved b9. coarctatun(70%), compared to 60% recorded by
control. Results showed th@t coarctatumincreased soluble sugars (under moderate saline soil) and proline leaf
contents (under unsalted soil, moderate and high saline soilsyldtext barley has a higher leaf area (23 cm?
under EC = 14 dS/m compared to 21.54 cm? recorded in the control) as well as sugar (29.1 mg/g FW under EC =
2.5 dS/m) and proline content (1.14, 1.99, and 2.21 mg/quRtér EC = 2.5, 8, and 14 dS/m, respecyiver.
coarctatumfungus improves barley growth under salt stresaditions.[Kouadria, R., Bouzouina, M., and

Lotmani, B. (Algeria), Tunisian Journal of Plant Protection 15 (1): 1927,2020].

EGYPT

Cigar End Rot of Banana Caused byMusicillium theobromaeand its Control in Egypt. Cigar end rot is a
postharvest disease affecting the fruits quality of banana. Different fungal pathogens are involved but the main
pathogen associated with the fruitdMsisicillium theobromaeThe adjectives of this studyane (i) to isolate and

identify the causal agent of cigar end rot of banana in Egypt, (ii) finding and evaluating the effectiveness of
alternatives' means of control the causal agent using certain compounds including salts, hydrogen peroxide and
nanomatealsin vitro andin vivo. Twelve salts; hydrogen peroxide with five concentrations (0.25, 0.5, 1.0, 2.0 and
4.0%) and five nanomaterials at two concentrations (0.2 and 0.4%) wereirtegtealagainst the mycelial growth

of M. theobromageThe results deonstrated that natural incidence of cigar end rot disease was higher during 2018
as compared to 2017 seastmyvitro results showed that, a complete inhibition of the pathogen was obtained by
sodium metabisulphite at tested concentrations while a complebdtion was detected for sodium silicate at 4%.

Also, silicacopper nanoparticles (NPs) and sHatdtosancopper NPs showed the best results as compared to
other treatments reduced the colony diameter by 50.8 and 51.5% at 0.2%. On artificiallgtétbbahana fruit,

sodium silicate, sodium metabisulphite, sodium carbonate, chitosan NPscsippar NPs, silicghitosancopper

NPs, copper NPs and silica NPs reduced the percentage of cigar end rot severity by 87, 85, 79, 69, 67, 53, 54 and
49%, repectively as compared to contrg¥oussef K., Mustafa Z.M.M., Kamel M.A.M., Mounir G.A.,
(Egypt-Brazil), Plant Pathology Research Institute, ARC, EgyptArchives of Phytopathobgy and Plant
Protection, 53(3 4), 162 177, 2020].

Control of Gray Mold on ClamshelFPac kaged 6Beni t alsiagdSulghartDioxede Badsaapce s
Perforated Liners. The use of vented clamshells has become popular in the packaging of grapes fandocal
international mar ket s. The aim of this study is to
individually packaged in vented clamshells using different types of-@D&rating pads and perforated plastic
liners during cold storag A completely randomized design with four replications in afawetor arrangement with

an additional treatment [(4x3) +1] was used. The trials were carried out under two situations: Artificial or natural
infections withBotrytis cinerea which is the casal agent of gray mold on table grapes. The incidence of gray
mold, shattered berries, and stem browning were evaluated at 30 and 45 days of cold stora§e ahnd 8ldays

of shelflife at 22 +1°C after the period of cold storage. Mass loss and Biemypess were also examined at the

end of the cold storage period. The use of del@ase Segenerating pads containing 5 or 8 g of a.i. and slow
release pads with 7 g of a.i. was effective in controlling the incidence of gray mold in grapes packegéedin
clamshells and kept under cold storage for up to 45 days. Under these storage conditions, perforated plastic liners
with 0.3% ventilation area or micerforated liners with 1.0% ventilation area reduced the percentage of mass
loss and shattered toes [Osmar Jose Chaves Junior, Khamis Youssef (Egyfirazil), Renata Koyama,

Saeed Ahmed, Allan Ricardo Dominguez, Débora Thais Muhlbeier and Sergio Ruffo Roberto. Plant
Pathology Research Institute, ARC, Egypt; Londrina State University, Parana, BrazilPathogens, 8, 271,
2019].doi:10.3390/pathogens8040271

Nanomaterials as Alternative Control Meansagainst Postharvest Diseases in Fruit CropsPostharvest
diseases of fruit and vegetables have to be controlled because of the high added value oftiesramdbdie great
economic loss related to spoilage. Synthetic fungicides are the first choice worldwide to contiarpest
diseases of fruit and vegetables. However, several problems and constraints related to their use have forced
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scientists to deslop alternatives control means to prevent {hastest diseases. Physical and biological means,
resistance inducers, and GRAS (generally recognized as safe) compounds are the most important alternatives usec
during the last 20 years. Recently, nanomdténeatments have demonstrated promising results and they are being
investigated to reduce the utilization of synthetic fungicides to controlhaogest rot in fruit and vegetables. The
collective information in this review article covers a wide rangaafomaterials used to control pbsirvest

decays related to each selected fruit crop including grape, citrus, banana, apple, mango, peach, and nectarine. Othe
examples also used are apricot, guava, avocado, papaya, dragon, pear, longan, loquagarjdjpoesegranate

fruits [Sergio Ruffo Roberto, Khamis Youssef (EgypBrazil), Ayat Farghily Hashim and Antonio Ippolito.,

Londrina State University, Parana, Brazil; Plant Pathology Research Institute, ARC, Egypt; Fats and Oils
Department, National ResearchCentre, Egypt; Department of Soil, Plant and Food Science, University of

Bar i ifiAl do Mor oo, It aly, diEBIVON@io@lPli7r52| s 9, 1752, 2 C

Pathogenicity of Three Entomopathogenic Fungi against the Mediterraneaifrruit Fly, Ceratitis capitah
(Wiedemann) (Diptera: Tephritidae). The use of pesticides against the Mediterranean fruiCtyatitis capitata
(Wiedemann) (Diptera: Tephritidae), as a tool to control the pest, has become an obstacle to the fresh agricultural
products export to mangountries that restrict pesticides residues. The effectiveness of three local strains of
entomopathogenic fungMetarhizium anisopliae, Beauveria bassiarend Paecilomyces lilacinuggainst the

adult and immature stages ©f capitatawas evaluated undéaboratory conditions. Obtained results showed that

M. anisopliaeand B. bassianavere superior in its pathogenicity and potential to kill the pest Ehdilacinus

These results may be important to be used for the control of the pest in IPM prgradn.Soliman, Sherihan

M. Al-amin, Amira E. Mesbah, Ahmed M. A. lIbrahim and Ali M.A. Mahmoud (Egypt), Egyptian Journal of

Biological Pest Control,30:49, Published on:1 May 2020].https://doi.org/101186/s4193&20-00235y

Optimizing Biological Control agents for Controlling Nematodes of Tomato in Egypt Tomato is a major
vegetable crop in Egypt and worldwide. Yet, many plzarasitic nematodes (PPNs), especilBloidogynespp.

and Rotylenchulugeniformisare a devastating threat to tomato cultivation in Egypt. This review addresses their
biology, ecology, and economic importance from the standpoint of pest management. Soil treatment with synthetic
nematicides has given some protection and esdgshtomato yields, but health hazards and environmental pollution

are obstructing their intensive use. Moreover, some of such nematicides are being banned from the market.
Therefore, safe biological control agents (BCAs) and their bioactive compoundd blettelr be researched and
developed to effectively replace hazardous nematicides. Abamectin, produced during the fermentation process of
the actinomyceteStreptomyces avermitiliss recommended to manage PPNs of tomato in Egypt but further
exploration sbuld allocate where BCAs can reliably act with other agricultural inputs. Examples are given herein
to streamline their development via synergistic interaction with compatible inputs such as chemicals and organic
manure. Moreover, optimizing their deliverinteraction, and persistence under field conditions through novel
ways such as the use of endophytic fungi and bacteria as well as bioactive moleculgsarieles that have
systemic activity in the nematodlefected plants should further be investagh and broadly disseminated.
[Mahfouz M. M. Abd -Elgawad (Egypt), Egyptian Journal of Biological Pest Control,30:58, Published oril3

May 2020]. https://doi.org/10.1186/s4193820-00252x

Biological Control of Cucumber Powdery Mildew (Podosphaera xanth)i (Castagne) under Greenhouse
Conditions. Cucumber powdery mildew disease cause®bgosphaera xanth{iCastagne) U. Braun & Shishkoff
severediseasecausingyield losses worldwide. This research study was conducted to evaluate the efficacy of the
tested -agents,Trichoderma harzianumT. viride, Bacillus subtilis, Paenibacillus polymyxand Serratia
marcescensas well as the fungicide score (Difenoconazole), on cucumber infectedP wigmthij in vitro and

under greenhouse conditions. Results indidahat culture filtrate of the tested f#gents and the fungicide
(control) significantly reduce. xanthii conidial germinatiorin vitro; the reduction percentage ranged between
91.17 and 76.06%. Also, score recorded the highest reduction percedta@4). All treatments significantly
decreased the disease severity and area under disease progress curve (AUDPC) post sprayiagetiite bio
cucumber plants under greenhouse conditions. Score followeH. subtilis significantly decreased disease
severity percentage (67.33 and 65.388@spectively) and AUDPC (322.84 and 342.06) than the untreated control
(988.13 AUDPC). Additionally, treated cucumber plants showed a significant increase in plant growth parameters
(plant height, total chlorophyll, fef, and dry weight) and yield parameters (fruit number/plant and fruit
weight/plant) as well the activity of defense related enzymesperoxidase (PO) and polyphenol oxidase (PPO),
and total phenols content (TPC) compared to the untreated diBht A. D. Sarhan, Michael H. F. Abd
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Elsyed and Azza M. Y. Ebrahiem(Egypt), Egyptian Journal of Biological Pest Control, 30:65, Published
on: 29 May 2020] https://doi.org/10.1186/s419380-0026 74

| RAQ

Life Tables and Population Parameters of Sesame Weaorm Antigastra catalaunalis(Dup.) [Lepidoptera:

Pyralidae] on Sesame aDifferent Temperatures. The sesame webworAntigastra catalaunaligDup.) is the

most serious pest on sesame throughout the world. This study examined the relationships ofalindividu
development and population growth with temperature based on apegic life table ofA. catalaunalisreared

on sesame leaves in the laboratory at 15,20,25,30 and 35°c. The life table of this insect was not completed at 35°
because of the adultsene not emerged from pupae at this temperature. The shortest values of aoiilhgsiion

period and mean generation time were 2.6 days and 21.359 days, respectively at 30°c, while the highest values
were 5.8 days and 75.770 days, respectively at f#@decundity, net reproductivate Ro) and intrinsic rate of

increase (rm) were 78.05 eggs/female, 29.681 offspring and 0.159 days 1, respectively at 30°c that exceeded their
values at other temperatures. The results of this study indicated.tleaalaunalis has strong reproductive
potential within 2530°c, and that this temperature range could result in rapid population growth associated serious
damage to sesame crop at an appropriate tempefstmer J. A. Al-Gerrawy and 2Ahmed J. M. Al-
Shammary ( | r a q ) ,ProtéctioR Deptn Faculty of Agriculture, University of Wasit, Irag. 2 Directorate

of Agricultural Research /Ministry of Science &Technology, Irag,Journal of Entomological Research, 2020]

Efficiency of Some Parasitoids on Eggs and Laae of Tomato Borer Tuta absolutain Laboratory. The
tomato borerTuta absoluta(Meyrick) is considered as a devastating pest of tomato crop in both fields and
greenhouses, infesting all parts of plant except roots during all growth stages causingvquatithguantitative
looses in the yield. Results of laboratory studies showed that the egg parsitoagramma pintoivas superior
being parasitism rate was 73.92%, while it was 60.12 and 55.46% .farincipium and T. evanescens
respectively. Theesults also showed that the larval parasitdebrobracon concoloransvas very effective
causing killing of 92.5 % of host, while percent of parasitisnBlgcon hebetoandB. brevicorniswere 17.5 and
10.0%, respectivelfjAmer J. A. Al-Gerrawy (Iraq), Faculty of Agriculture, University of Wasit, Iraq , 202(.

Use of Plant Barrias, Yellow Traps and Squash Varieties in the Management of the Disease Watermelon
Mosaic Virus 2 on SquashWe take Squash leaves showed the symptoms of mosaic and dwarfed, deformed and
crushed the infected leaves with a 0.01 molar phosphate solutiameraraic mortar, this extract of infected leaves
inoculated the health Squash plant and some of indicator plant, after appearance symptom like these symptom in
the field, we take it and inoculated anther Squash plant and Pigweed (Chenopodiumamargpiaot|a) after
appearance Local lesion on Pigweed leaves, which is sensitive for WMV2, we adopted it with cereal transmitted to
take it pure isolation of this virus in other Subsequent tests. ELISA test and symptoms showed on indicator plant is
adopted.h Squash field, choose two varieties (Local, Tala c.v.) of seed Squash, depond on R.C.B.D. (Design) and
planted Barriers (Sunflower, Eggplant) to protect the Squash field from Aphids insect to visit it. In other side, we
use yellow traps to attract the Agh insect. Insect Density indicate that the treatment of plant Barriers were less
than control treatment, so percentages of infection in Virus WMV2 may be less than control treatment, too the
yellow traps are reduce the ratio of Aphids insect, so itigceethe ratio of percentages too. We take Squash leaves
showed the symptoms of mosaic and dwarfed, deformed and crushed the infected leaves with a 0.01 molar
phosphate solution in a ceramic mortar , this extract of infected leaves inoculated the heelthpBmt and some

of indicator plant, after appearance symptom like these symptom in the field, we take it and inoculated anther
Squash plant and Pigwee@henopodium amaranticolpmplant, so after appearance Local lesion on Pigweed
leaves, which is sensie for WMV2, we adopted it with cereal transmitted to take it pure isolation of this virus in
other Subsequent tests. ELISA test and symptoms showed on indicator plant is adopted. Ifidduakbose

two varieties (Local, Tal&.v.) of seed Squashedond on R.C.B.D. (Design) and planted Barriers (Sunflower,
Eggplant) to protect the Squash fiéfdm Aphidsinsect to visit it. In other side, wesa yellow traps to attract

the Aphids insect. Insect Density indicate that the treatment of plant Baneégesless than contrédeatment, so
percentages of infection in Virus WMV2 may be less than control treatment, too the yellow traps are reduce the
ratio of Aphidsinsect, so itis reduce the ratio of percentages. fd@reem A. H. Al Bayati and Q. K. Zewin

(Iraq), Biochemical Cellular Archives, Vol. 20,No.1,pp. 715718,2020. DOI: 10.35124/bca.2020.20.1.715
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Effectiveness ofConocarpus lancifoliusExtract against | nsects andPathogenic Fungi. The study was carried

out in the Faculty of AgricultureUniversity of Misan, to investigate the ability of tlonocarpus lancifolius

extract to control some fungi and insects. Experiments were carried out in the laboratory (using the ethyl alcohol
extract in concentrations 0.5, 1 and 1.5%) and the plast&elsing the butanol extract in the concentrations 1.5,

3 and 4.5%) to determine the ability of the extract to inhibit the growth of the fumgarium oxysporum
Fusarium solani Rhizoctonia solaniand laboratory study (using the butanol extract in treentrations 1.5, 3

and 4.5%) to determine the efficiency of the extract to control the insBatss persica@nd Aphis nerii The

effect of the conocarpus extract was high significant with 1.5% concentration on the three fungi in the laboratory.
The results of the plastic house indicated that the effect of the extract was relatively better when used on eggplant.
Fusarium oxysporunwas unable to infect both eggplant and tomato when the extract was used in the three
concentrations after 10 days of additiof fungi. Rhizoctonia solanivas unable to infect both eggplant and tomato
when the extract was used in the three concentrations when the fungi were added with extract together. The results
showed that the extract of conocarpus was highly significaettefin the insectsl. persicaeandA. nerii, where

the percentage of killing was increased with the increasingpncentrationsthey were of 78% and 79% for the
concentration (4.5%) oM. persicaefor tomato and eggplant respectively, and about 99% dactimcentration

(4.5%) after 4 days oA. nerii. [Alyaseri, Ismail Ibrahim, Fatimeh Qassem Hamdan, Ghasan Mahdi Dagher

and Noreen Abdulzahra Hasan (Irag), Indian Journal of Ecology. 47 (Special issuel0): 20410, 2020].

The Synergistic Effectiveness oBaccharomyces cerevisiamnd Alcoholic Extracts of Myrtus communisand
Populus euphraticaagainst Rhizoctonia solaniin in vitro Conditions. A laboratory study was conducted at a
college of agriculture, university of Diyala during 2018 to assess the sstiergffectiveness of yeast
Saccharomyces cerevisiand plant extractdyrtus communisand Populus euphratican the inhibition of
Rhizoctonia solangrowth in vitro. Results showed th&t cerevisiagecorded increment in inhibition percentage
of R. sohni growth in the first and second methotis55 % and 46.66 % respectively as compared with control O
%. The effective concentration (EC50) Mf communisextract in the yeass. cerevisia@and R. solanireached
9120 ppm and 3311 ppm respectively, whetbaseffective concentration (EC50) Bf euphraticaextractin the
yeastS. cerevisiaeand R. solanireached 8709 ppm and 3019 ppm respectively. The inhibitory activi§. of
cerevisiaewith M. communisand S. cerevisiaavith P. euphraticaagainstR. solani growth reached 82.22% and
78.88% respectively compared with cont8lb. [Mohammed Nadeem Kasim Hantoosh, Hussein Ali Salim,
and Abdul Jabbar S. Ahmed(Iraq), Plant Archives 20(2):768773, 2020].

SYRIA

Study the Effect of Some Microorganismsin Biocontrol of Fusarium Tomatoes Wilting (Fusarium
oxysporumf.sp. lycopersic) under Laboratory Conditions. Tomato is one of the most important vegetable crops

and it is infected with many pathogens, and the most important énexysporunt.sp. lycopersici Biocontrol is

one of the most important components of IPM. This research studied the effect of different bacterial isolates of
Bacillus, Pseudomonaand different isolates of funguBrichoderma harzianunto identify the most effective
isolates inreducing the radial growth of vascular tomato wilt caused by the fuRgsarium oxysporunf.sp.
lycopersici.The experiment was carried out at Faculty of Agriculture Labs, Aleppo University, in 2012, according

to complete randomized design CRD with 5licgies for each isolate in addition to the control treatment.
Measurements of the average diameter of the Fusarium colony was taken in each replication of the control area.
The results showed significant differences between treatments when comparivgrge aolony diameter of
different treatments with the control. The highest value was (8 cm) when using isolation PS3 while the lowest
value when using isolation was (PS2 = 1.29 cm). T2, basl PS 3 and the control while there were no significant
differences between PS, basl, PS3, T2, T1, and basl and control treatment, which make it a promising method in
controlling this pathogeriBachar Aldakil (Syria), Syrian Journal of Agricultural Research 1 SJAR 7(3): 385

391 June 2020].

Isolate and Identify of Storage Fungi in Two Varieties of Peanut Arachis hypogaed..) and Detection their

Ability for the Toxins Secretion. In the present study, seeds of tow groundnut varieties viz. Landraces (local vs.)
and Virginia were collected from different market places eB&ida city, Libya, and seed mycoflora was isolated

by standard blotter paper method and agar plate method, then identified and addition to be checked for toxin
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production on PSA, CMA and YSA solid media. The identified fungal isolates incladpdrgillusflavus A.

niger, A. terreus, Cldosporium cladospoirides, Fusarisp andPenicillium italicum Data revealed that both
varieties were affected by the fungal species however, 30R6ro§eron agar plate method and 25 % on standard
blotter paper, whilé\. terreushad the least percent incidence of up to 2% on agar plate method. Large seeds were
more prone to fungal contamination than small seeds and higher numbers of fungi were isolated on agar plate
method used as compared to standard blotter papéoddResults of the ability of fungal isolates for secretion
toxins after exposure to liquid ammonia were recorded that color changed in pigment with different intensities, and
PSA medium was suitable for toxin secretionfyflavus, A. niger and P. ita@lum.[Magida Younis El-Kadi and

Zahra Ibrahim EI -Gali (Syria), Syrian Journal of Agricultural Researchi SJAR 7(3): 392400 June 2020].

Effect of Carbendazim and Thiophanate Methyl Fungicides on the Conidia Spores Germination and
Mycelial Growth of Fusarium oxysporumf.sp. lycopersiciCausing Tomato Wilt in the Coastal Region of

Syria. The objective of this research was to study the effect of Defazeem (carbendazim 50%) and Agrisin
(thiophanate methyl 70%) on the mycelial growth and corsdia o rgexrmirsaton for five isolates ofFusarium
oxysporumf.sp. lycopersici at Faculty of Agriculture, Tishreen University, during 2017 and 2018. The two
fungicides were used in different concentrations ranged from 0.1 to 1000 parts per million (ppm) (active
ingredient)on nutrient culture media (PDA). The results showed that carbendazim inhibited the fungus growth by
59.94% to 76.4% at 1 ppm and by 100% at 10 ppm for all isolates. Thiophanate methyl inhibited the growth by
71.73 t0 81.47% at 100 ppm, and by 100% at 1fjfi0. The effect of carbendazim in conidigp 0 IYeFNdirmtion

was medium and ranged from 37.98 to 66.75% at 100 ppm and by 100% at 1000 ppm. While the effect of
thiophanate methyl was low at all studieshcentrations] Mais Alkbaily ® Mohamed Tawil® and Sabah Al
Maghribi @ (Syria), Syrian Journal of Agricultural Researchi SJAR 7(3): 401414 June 2020].

Effect of Planting Date, Seed Rate and Location on the Incidence of Luteoviruses Affecting Chickpea under

Natural Infection in Syria. Field experimets were carried out during 2017/2018 cropping season to study the
effect of three planting dates (5 December, 25 December and 15 January) and five seed rates (80, 100, 120, 140 anc
160 kg/ha) in two different sites/locations (Al Ghab Research Centerebn@amleh Research Station/ Syria) on

the chickpea infection with luteoviruses (apbiokn persistently transmitted viruses), which causing yellowing and
stunting symptoms under natural infections. Tissue-iblatunoassay (TBIA) results showed that luteoses

(family Luteoviridae) were the main causal of stunting and yellowing symptoms on randomly selected chickpea
plants. High level of significant differences (P < 0.001) were recorded within the two experimental sites/locations.
The early sowing date (Becember) reduced the percence of virus incidence by 75 and 85%, and grain yield were
increased by 3.5 and 30.9% compared to other sowing dates (25 December and 15 January, respectively). Also,
incidence of luteoviruses was reduced by 41% and remarkaid@ement of grain yield up to 28% was recorded

on the second sowing date (25 December) compared to 3rd planting date (15 January). Disease incidence differed
significantly (P< 0.001) at all levels of seeding rates, and it decreased gradually (2.7>52%.907> 0.63 %) in

contrary to increased seeding rates (80< 100< 120< 140< 160 kg/ha, respectively). In addition, significant
interactions were recorded between planting date and seed rate treatments, whereas the best treatment which wa
recorded when piding at the rates of 100 and 120 kg/h in early date (5 September), and the highest grain yield
were 2,495 and 2,487 kg/ha, respectively, with low luteovirus incidence (0.5 and 0.45%, respectively). On the other
hand, increasing of seed rates up to 1401680dkg/ha played a positive role by decreasing the rate of virus
infections by 64.3 and 76.7%, respectively, and enhancing the grain yield up to 25.7 and 30%, respectively when
planting date was late on (15th January), to the contrary of early plantmgvdate high seed rates resulted into
negative effects on the grain yield. The highest parameters (except the disease severity levels) were significantly
recorded (P<0.001) in Al Ghab Research Center in comparison to that of Jeb Ramleh Research Btaiten wfit

12, 40 and 39.5% for grain yield, infected plants per plot and disease incidence%, respectively; and in general, the
performance of parameters were somehow similar in both locations with some diffe[Rlackes. Assad, Safaa

Kumari, Amin Haj -Kassem, Salah AlChaabi and Attia Arab (Syria), Syrian Journal of Agricultural

Researchi SJAR 7(3): 415433 June 2020].

Impact of Certain Insecticides against Pink BollwormPectinophora gossypiellaSucking Pests, and Their
Associated Predators in CottorFields. Field experiments were conducted at ALZagazigShhrkia Governorate
during 2017 cotton season test some chemical insecticides on the larvaePettinophora gossypiellaotton
bolls. Three insecticides of Chlorpyrifos+Chlorfluazeron then Lan@yf@ermethrin and then Chlorpyrifos) &n
gossypiella certain sucking pestsAphis gossypii, Bemecia tabaci, Empoassap., Nezara veridula and
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Tetranychusspp.) and their associated predato@pqcinellaspp., Chrysoperla spp., Peaderus alferii, Sasnn

spp., Orius spp. and true spiders). The resultes showed that 1st spray was moderately effective on P. gossypiella
larvae and recorded 67.33 % reduction after 2 nd week while, the highest reduction was 85.71% after 2 nd week of
2nd spray. The seasonal ameof reduction was 73.89% after the three sprays. In case of studying the effect of
pesticides used to control pink bollworm and its effect on sucking piercing pests. Also, data revealed that the 1st
spray was the preferable spray Betranychusspp. andAphid gossypii attained (100 and 87.79 %), respectively.

while in the case of the 2nd spray the effect were noticed on A. gossypii, Tetranychus. spp. and Empoasca spp.,
which attained (100, 53.40 and 56.20 %). While the 3rd spray recorded the high medinctibn percentages on

N. veredula and A. gossypii attained (92.15 and 84.16 %). The seasonal mean of reduction percentages after the
three sprays can be arranged as follows: (90.65, 79.82, 71.52, 58.56 and 36.49 %) of A. gossypii, N. veredula,
Tetranydws. spp.,B. tabaci and Empoasca spp., respectively. On the other hand, the effect of the tested
compounds on Chrysoperla spp. were 53.72, 8.23 and 9.39 % reduction recorded after the three sprays,
respectively. The obtained results cleared that thedtestpr edat or s affected on all
numbers and recorded the lowest seasonal mean 23.78 % which recorded on Chrysoperla spp. On the other side
there was found a relationship ranged between positive & negative and insignificant betweiapll@®spp. and

the sucking pests, and the relationship was positive and significant with Empoasca spp. In the case of the
Chrysoperla spp., the relationship was, and significant with Empoasca spp., N. veridula and Tetranychus spp.
numbers. Whereas in tloase of Scymnus spp., the relationship was positive or negative and significant in the case

of B. tabaci, N. veridula and true spider mites. At the same time, the relationship between Orius spp. beetles and
sucking piercing pests ranged between positivee@ative, significant and insignificant, and that relationship was
significant and negative true spiders and insignificant & positive with other insect piercing insects. Generally,
multiple regressions between the sucking pests and predators were &5219,55.75, 71.45 and 41.56 for
(Coccinella spp., Chrysoperla spp., Peaderus alferii, Scymnus spp., Orius spp. and true spiders), respectively. It
could be concluded that the treatment of pink bollo worm using the following pesticide program (Chlonrperifos
Chlorfloiseron and then Lambadacyhalothrin alone and then Chlorperifos alone) led to a significant reduction in the
number of pink bolloworm, pests associated with this effect were low on insect predators associated with
perforating sucking insects imiton fields.[Mohammed E. M. A. Hegab, Ahmad A. T. Zaki, Ali A.A. EI-Sayed

and Adel A. Amer (Syria), Syrian Journal of Agricultural Researchi SJAR 7(3): 467479 June 2020]

Outbreaks of the Ground Beetle Amara (Paracelia) simplex simplexn Syria. The ground beetleAmara
(Paracelig simplex simple®ejean, 1828. (Coleoptera: Carabidae) is very common in Syria. In April 2020, large
populations of up to several hundred adults péware reported in open fields and in cities in south, aéaind

northern regions of Syria. Adulteadilyfed on luncheon meat and on dead aphids; some adults also fed on bulgur
wheat. This beetle was found in high number in the open area around the Homs city and also on the streets and at
lights inside the cityThis species occurs in moist areas of drier landscapes. The large populatorsngblex
observed in Syria could be influenced by climate conditions or the abundance of food sources during this period.
We thank Dr. Hassan Khalil (Al Baatbniversityin Homs) to providing us the samples and it is our pleasure to
warmly thank Dr. Jiri Hejkal for his generous help in identification and providing date of species and Dr. Kevin
Folate (Agriculture and Agifrood Canada, Lethbridge Research Centre) for thealld information[Ali Yaseen

Ali (Syria), General Commission for Scientific Agricultural Research (GCSAR) Tartous Research Center,
Tartous, Syria, 202Q. alialigermany80@gmail.com
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TUNISIA

Temporal Distribution of Three Pepper Viruses and Molecular Characterization of TwoCucumber mosaic

virus Isolates in Tunisia. Annual @enfield pepper Capsicum annuujnprospections were carried out in Cap

Bon region in Tunisia from 2016 to 2018 at early, middle and end of the season, to study the disease spread of three
viruses: Cucumber mosaic viruCMV), Potato virus Y(PVY) and Alfalfa mosaic virus(AMV). Serological
analysis revealed no infections at early cropping season. However, sinseasah, viral incidences appeared and
increased until the end of the season with a predominance of CMV followed by PVY and AMV. Furthermore,
CMV single infection was the most abundant in 1s@&hson with a 42% average frequency, while at the end of
season (CMV+PVY) mixed infection appeared with an average of 38.3% and CMV single infection rate was 33%.
PVY occurrence was significantly increasedcerdetected with CMV. AMV was detected only with CMV in
double and in triple infections with PVY. Additionally, border weeds were also investigated in the same period.
Solanum nigrumthe most abundant weed in the field, was also the most infected byetiteomad viruses.
Furthermore, molecular analysis of two CMV isolates from peppeiSamigrumrevealed that they belong to the
subgroup IA.[Khaled-Gasmi, W., Souissi, R., and Boukhri®ouhachem, S. (Tunisia), Tunisian Journal of

Plant Protection 15 (1):1-17, 2020].

PLANT PROTECTION NEWS IN THE ARAB AND NEAR EAST COUNTRIES

x Graduate Students Thesis (Master and Doctorate )

Effect of Endophytic Fungal Isolates on Wheat AphidRhopalosiphum padi(L.) (Hemiptera:
Aphididae) Under Favorable and Unfavorable Conditions.

The main objectives dhecurrent study were tdi) isolate and identify cultivable fungal wheat endophytes from
healthy wheat plants grown in different regions in Jordanyéiify the endophytic characterissi through
conductingn-vitro test on seeds and testing the germination success of seeds with and without
endophyte(iii) investigate the isolation rate, relative frequency, species richness, dominance, species diversity
and similarity of cultivable eraphytic fungi living inside different wheat plants parts, wheat growing fields,
districts and governorate of Jordan,anhve st i gate the role of different f
and annual rain fall on biodiversity of wheat fungatl@phytes(iv) assist the influence of wheat cultivable

fungal endophytes on wheat plants growth tréifsscreerthe ability ofcultivable fungal endophyte
isolatesfrom other plantsn enhancing wheat growth gérmination stagdyi) test theeffectivenesf fungal
endophytic strains in protecting wheat against whphtd, andxii) analyzethe secondarpioactivemetabolites

of endophytes that had madtect on development of wheat aphiy GGMS. Wheat plants were collected from
different wheagrowing regions in northern, middle, and southefrdordan. Fungal endophytes were isolated

from wheatroots and aerial parts, including leaves, stems, and spikes using the cultivable dependent approach. A
total of 85 representatives of the most dominartivable endophytes were sequenced usingTiascribed

Spacer (ITS¥ and ITS5 gene region. All identified isolates were belonging to phylum Ascomyctegahygulm
Pezizomycotina. In Pezizomycotina, six classes, nine orders, and 15 families werezeztog§ardariomycetes
accounted for the highest frequency followed by Dothidiomycetes. Fungi were most abundant in roots as
compared to the other plant parts from which they were isolated. A total of 23 genera and 45 species were
identified(new recordedjrom different wheat plant part€haetomiunsp. was the most recovered
fungus(42.68%) followed byrusariumsp. (19.64%) andlternariasp. (13.8%)Different genera were identified

from some partand some were identified from all plant parts. Some ofigblated fungi had been reported in
previous studies as pathogenic to whmét according to the pathogenicity vitro experiment, all the tested
isolates except one isolatéusarium equisetstrain 39) were nopathogenic and were not significantlyfdient

in all the parameters from the control. Seven genera and two unknown fungal species are new reports as fungal
endophytes in wheat. The distribution of the different fungal endophytes among the different governorates
showed diversity and richness fawmme genera and in certain locations. &@ample Chaetomiunwas found in

all governorates suggesting the adaptability of this fungusheat regardless of the location. The Species
richness (S) was 17 for roots and spikes, 16 for stems and 14 fg leaveT he over al | Camar go6:
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reflected high species diversiff.he Shannonés and Simpsonés di ver si ty
biodiversity was in roots and sterfisdlowed by spikeandleavesThe average number of isolates in thelds
was 14.66 isolatedfield. Four genera were isolated from more than 60%eétudied fieldsChaetomiunwas
isolated from 97.7% of the fields followed byFusarium (84.1%), Alternaria(68.2%) and
Penicillium (60.2%).Chaetomiunwas the dominant gesu(84.1% of field) thefrusarium(43.2 Alternaria
(29.5%),Penicillium(7.95 %) andBipolaris (2.27%).Fields species richness average was 5.17 (1/S= 0.193). The
highest species richnessh annon and Si mp s o afields wvekieHewwsalhlt d Ain-n d e X e S
Nuayyimahin Irbid governorateHighest fields means of species richness and diversity indexes found in fields
with Vertisols followed by Inceptisolsoil type;located in semarid Mediterraneanclimate zone (BS);with
annual rain averag®f 350400ml per year and altitude of 3300m.Variation in these four factors could be
correlated with the differences of abundant and diversity of fungal endophytes communities in field and districts
of JordanOut of the 85 tested isolats growth trait ehancement:. equisetistrain 13 had significantly
highermeans irall growth traits with average mean increase of 43.87% compared to the control followed
by C. globosunstrain (48)with 30.03%,C. elatum(18) with 29.22% A. alternata(88) andA. mouchacae (10)

with 29.37 % and 23.00% respectivedy, tellustris(79) with 24.46%.A. infectoria(118)with 22.60%,
Nigrospora oryzad43) with26.76%,T. citrinoviride (110)with 25.67%Ascobolaceae sp. (5ith 30.05%,

and Paecilomyces variotij40) with19.89%.Twenty endophyte isolates isolated from ten weed plants were
collected from locations iwhich weeds live naturally and not disturbed by agricultural practices.
Theseendophytesvere tested for capability to enhance wheat plant tolerance taysalilisgNaCl 0, 50, 100,

150, 200, 225 and 25@GM). Eight isolatehadan increase in both the total of all extensions taed
numberof seminal root§NSR)atthemeans of all concentrations. Isol&eR29hadthe highesincrease oéll
extensions (2%) and in theNSRwith 17.82%increaseThe highesincrease on the NSR was 24.11% for
isolateAmR22and had 21.58% in thetal of all extension®eniciliumsp. CaT4tadthe highest increase

in sum of theabove partef 37.70% and in coleoptiles lendiB9.89%) Alternariasp. PrF43adthe highest
increase inthesum ofthedown parts of 24.06% and in radicle length of 29.4Wheat aphiqRhopalosiphum

padi) distribution was reported. Infestatioras seen on different wheat plant parts, leaves sheatd, leaves,
stems, and spike®¥heat aphid generation duration in control plants was 5.6 day +&@lGh,longevity wad7.3

day+ 0.55 andotaladult progenywas37.02+ 6.98, mean number of offspring/reproduction day
was2.2+ 0.99.A percent 083.3% of wheat aphid adult femalegeresettled and reproducesh control wheat
plants. Overall, results show#itht some endophyte inoculatetieatsaffected the development of the wheat
aphid R. pad). Trichodermacitrinoviride andC. globosumnoculated whkat plantsvere highly significant

from other endophytes in many measurements: mortality of adults (settling and reproductior).8viéimd
61.47% respectively less than contr@ljnged morphs reproduced with 77.5 and 38.2%, respectively more than
control; generation duratiowith 40.8and54.13% respectively more than contadult longevitywith 20.75
and35.25% respectively more than control; adult progeny with 44.622a168% respectively less than
control;adult progeny anéd7.69%, respectively, less than control; adult progeny
[female/daywith 54.68and46.01% respectively less than control. Thesailts demonstrated resistance against
attack by. R.. Gas €hromatography Mass Spectrometry {@&) analysis ofl. citrinoviride, C.
globosumandF. equisethexane crude extraptvealed the existence of compoubeéfonging to nine chemical
groups and sixteesubgroups. The chemical groups were: Alcohols, AkeAdig/iglycerols,
Amides,Acids, HydrocarbonsT erpeneskKetoneesand Esters. The coropds and its amount (IS; area é6)the

three fungal entophyteadiffer atchemicalgroups and subgroups lev&he higheshumberof compounds found

in F. equiseti belongs to Esters gro§f1.80%)followed byAcids (16.24) then Amides (14.46%) and Alkane
(3.26%). ForC. globosumgompounds were belonging to Esters (77.52%), followeddignes (80.35%),
Amides(4.56)and Acids (3.80%). FdF. citrinoviride compounds werbelonging to Esters (39.78%) followed

by Alcohols(33.89), Acids (18.31%) anterperes (4.03%). Nineteen bioactive compounds (fractions) were
identified fromF. equisetsstrain 2721 bioactive compoundsom C. globosunstrain 46 and7 bioactive
compounddgrom T. citrinoviridestrain 110.Long chain alcohols, fatty acids and fatty acebsters which were
reported to have proved bioactive activity against the wheat aphid were extracted. The high percentage of LCOHs
(33.89%) andatty acidsandfatty acidsesters (23.0%) Of. citrinoviridestrain 110could explain the significant
phagodeerrent and aphid development negative effectively.ofitrinoviride strain 110, on wheat aphid. In
addition, other compoundbatcould have a bioactive effeoh wheat aphidvere identifiedand need more
studiesC. globosunhadl.27% LCOHsand4.24% of fatty acidsandfatty acidsesters. These asmme of
thecompounds thareresponsible of the bioactivity. More studies are needed to find the effect
of thoseasbioactivecompoundsgainst wheat aphidll identified compound work together to have#ctive
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effect (antifeedant, deterrent and aphicidal) against wheat apldéntification of wheat endophytes that are
present in locally grown wheat is a necessary step in enhanbaf growth and toleranée biotic and biotic
factors. Moreoer, canpatibility and abilityof endophytes from othgdantscan be investigateéd enhancing
wheat tolerance to salinity stressid other pests and diseases, and thus, enhancing thepvdueattion in
Jordan.[Mashhour M. H. Alkhawaldeh (Jordan), Plant Protection Department, The University of Jordan,
Supervisor: Dr. Salah-Eddin A. Araj, Co-Supervisors: Dr. Kholoud M. Alananbeh, Dr. Musa H. Abu
Zarga, (Doctorate, 2020].

Auchenorrhyncha (Hemiptera) of Jordan.

A survey of the Auchenorrhyncha fauna of Jordi@afhoppers, planthoppers, treehoppers, spittle bugs and
cicadas) was carried out from May 2018 to November 2019. Insects were collected malblaytﬂeyya)perated
vacuum device from different hosts, including grass
fruit trees, vegetables, ornamdstand wild plantsThe
survey included more than 50 field trips to the ma3
phyto-ecological zones of Jordan (the Jordan Valley,
highlands and desert areas). Insects collected previq| |
from Jordan and preserved in the University of Jord |
Insect Mugum were also examined. Jordanid.
specimens kept at the Hungarian Natural Histg
Museum (including original type material) werf®
examined. A total of 2,219 specimens were collec
belonging to 114 species 82 genera irl4 families, 42
species were newecoreds. The number of collecte ; e ,
species followed by number of new records in each family were as follow Aphrophorldae (2, 0), Caliscelidae
(1, 1), Cercopidae (2, 1), Cicadellidae (77, 33), Cicadidae (6, 1), Cixiidae (5, 1), Delphacidae (5, 2),
Dictyophardae (5, 1), Flatidae (2, 1), Issidae (1, 0), Membracidae (1, 0), Meenopliidae (2, 1), Tettigometridae
(4, 0) and Tropiduchidae (1,0). Identification keys for Jordanian species were constructed and provided with
color images of adults and male genitaliaat® on the world and local distribution, collecting dates, hosts,
biology and ecology were given[Zaid Mohamad Omran Nabas (ordan), Plant Protection,
Department, The University of Jordan, Supervisor: Ahmad Katbeh-Bader, Professor (Doctorate 2020)].

Evaluating the Performance of Chickpea genetic ResourcesGermplasms towards Chickpea
chlorotic stunt and Beet western yellows virusesand Determination their Resistance
Characteristics

Aphid persistenthtransmitted luteoviruses (familyuteoviridag areamong the most important viruses which
cause economical losses and show yellowing and stunting symptoms on legume crops worldwide, including
Syria. A survey of chickpea(icer arietinumL.) fields in Al Ghab region, Hama, Syria was conducted in 2006,
2007,2017 and 2018; All collected samples were tested for the presehgemfirusesusing the tissuélot
immunoassay (TBIA) followed by Multiplex RIPCR; Results showed the presence ofCh&kpea chlorotic

stunt virus(CpCSV), to prevail over the otheirwses (BWYV, BLRV and SbDV) belonging taiteoviridaein

all past and present growing seasons. On the other thasdtudy clearly showed thtdie McAbs for CoCSV

and BWYV used in this study and those available worldwide, are not virus species saedifigre was about

95% agreement (positive correlation) between TBIA and molecular analysis for detecting BLRV and SbDV but
not (466 %) for detecting CpCSV and BWYV. Consider al
amino acids sequences relatedatfragment (370 bp) of the coat protein for different Syrian isolates of the four
viruses(CpCSV, BWYV, BLRV and SbDV), and it revealed th&br the first time in Syriasome BWYV

isolates could be identified d&surnip yellows virugTuYV). One of he main outcomef this study was the
developing of a simple and economical technique with high infection efficiency to screen chickpea genotypes
for CpCSYV resistance under open filed conditions, in which seeds were sown in seedling tray plates containing a
mixture of peat moss, sand and soil (1:0.5: 0.5), then two weeks later, seedlings were inoculated with a Syrian
isolate of CpCSWsing the aphid virus vect@phis craccivoraKoch under greenhouse conditions. Twenty

five days after sowing, seedlings werangplanted into the field; Then, by that technique, a total of 75 chickpea
genotypes originated from 16 countries (obtained from the Gene Bank of ICARDA) were screened against
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Syrian isolate of CpCSV, and six resistant and 16 tolerant genotypes fronertiféeigins were identified for

the first time in SyriaField experiments were carried out at@hab Scientific Agricultural Research Center,

during the 2016/2017 and 2017/2018 cropping seasons to study the interaction of planting dates (10 December,
30 December and 20 January), chickpea cultivars (Ghab 3, Ghab 4, Ghab 5,-BEIBA8 JG62) and plant
densities (20, 25, 30, 35 and 40 plaf)/ran chickpea infection with luteoviruses under natural infection
conditions. Disease incidence was reduced, aad gield was enhanced considerably (even for JG62, the
susceptible variety) when planting early (up to +bBigcember) with plant density of D plant/nrd and when

proper variety (such as Ghab4 or FLIP®H were used. It is worth mentioning that the rssaf this study

which evaluated the role of interaction between three treatments may provide the basics for better understanding
of luteoviruses epidemiology in chickpea. The study provided sustainable practices options for the control of
such viruses[Nader Yousef Asaad,(Syria), Faculty of Agriculture, Aleppo University, Syria, under
supervision of: Dr. Amin Haj Kassem (Aleppo Uni.) and Dr. Safaa Kumari (ICARDA) (Doctorate,

2020].

Contribution to the Development of a Biocontrol Strategy against FireBlight (Erwinia
amylovora Burrill, 1883) in Morocco

The objective of this research is to contribute to the development of a biological fire blight control strategy for
the pathogenic bacteriurwinia amylovoraon pome fruit rosaceagear[Pyrus commun]s apple[Malus
domestichand quincgCydonia oblongh. The study was based on 4 experiments conducted in the laboratory
and / or in the field. (1) The identification and characterization of Moroccan straifs avhylovoraby the
random amplified polymmphic DNA fragment (RAPD) method was carried out. Straink @imylovorawere
isolated from plant samples (shoots, leaves, flowers and fruits) of apple, pear, quince and an ornamental rosacea
(Pyracantha spp. affected by fire blight and harvested in vaisSoMoroccan geographies regions. High
polymorphism of bacterial isolates with no correlation between the genetic diversity of these isolates and their
geographical origin or plant host has been demonstrated. (2) The study of new potential bacteridgtarftagon
biocontrol of fire blight disease was carried out. Twenty bacterial soil and rosaceae flowers isolates show
antagonistic activity againg. amylovoraduring (i) the agar diffusion test, (ii) the attached blossoms test and
(iif) the immature peatest. The identification and characterization of the twenty bacterial isolates was done via
conventional bacteriological and biochemical tests and sequencing of the 16S rRNATgesessolates were
grouped into the following  generAlcaligenegACBC1),PantoedACBC2, ACBP1, and
ACBP2),SerratiafHC4), Brevibacterium(SF3, SF4, SF7, and SF1B3eudomona$SP9), andacillus(CPal2,

CPa2, HF6, JB2, LMR2, SF14, SF16, SP10, SP13, and SP18). In field trials, the most effectire were
agglomeranACBP2,B. amyloliquefaciensMR2, B. hdotolerans(SF3 and SF4), arB. mojarvensiSF16.

(3) The evaluation of the commercial biological control adtaritoea agglomeran810c against fire blight in
Morocco was carried out. In the laboratory, tests were carried out on detached pear blagsomaetone at

the open flower stageeither (a) an inoculation d&. amylovoraalone (EO, control); (b) a pfieoculation of
Pantoea agglomeranB10c and a poshoculation ofE. amylovora(PE, preventive application); (c) a pre
inoculation of E. amybvora followed by postinoculation of Pantoea agglomeran®10c (EP, curative
application); (d) either an inoculation &antoea agglomeranB10c alone (P). The PE treatment showed a
significant (96%) reduction in fire blight symptoms compared to EO venmsiysa 32% reduction in the EP test.

(4) The development of a fire blight control strategy integrating biocontrol agents and activators of natural plant
defenses has been developed. Commercial preparations of bacterial antaBawititss (subtilisGBO03, B.

subtilis QST713,B. subtilis Y1336 andPantoea agglomeranB10c) and activators of natural plant defenses
[acibenzolatS-methyl (ASM), fosetyl aluminum @Al) , potassium phosphites (PH) and ProhexadiOne
(ProCa)] have been evaluated individually mrcombination for their effectiveness in controlling fire blight.

Two individual applications of ProCa have been identified as the most effective treatment for reducing the
incidence of shoot blight. The integration of plant defenses activators and ¢éblogtrol agents has achieved

the highest rate of protection against blight of flowers and shoots, ranging from 76 {&88R.Ait Bahadou
(Morocco), Plant Biotechnology and Molecular Biology, Moulay Ismail University, Faculty of Sciences
(Doctorate, 2019)].
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Evaluation of some Plant Extracts to Control Root Rot and Damping off on Okra PlanCaused
by Fusarium solaniand Rhizoctoniasolani.

This study was conducted to evaluate the efficacy of hot and cold agueous extracts of leavehalil aflsix

species of desert plant€ifrullus colocynthisL., Opuntiaspp L., Alhagi mauroruniL., Malva parvifloreaL. ,

Suaeda vermiculatborssk.es &aindTamarix aucheriand..) to reduce root rot disease and the death of seedlings

of okra causedypbRhizoctonia solanand Fusarium solani Preliminary pathological test results showed that
R.solaniand F.solani significantly reduced the germination rate of okra seeds. The germination rates ranged
between 4816.67% compared to 100% without pathogewidks for the laboratory, the plants were effective in
inhibiting the growth of the funguRhizoctonia solanand Fusarium solani where the results of the study
showed that there were no significant differences at the probability level of 0.05 betweamcalitrations of

the studied plants (10, 15, 20, 25)% where all concentrations had an inhibitory effect and when studying the
effect Interference The hot aqueous extract was given at a concentration of 10% and 25% inhibition rate of
81.6% and 80.0%, resptively, for the fungusRR. solaniThe hot aqueous extract at a concentration of 10% and
25% was given a rate of inhibition of the fundussolaniwas 78.0% and 82.1%. % RespectiveRhe results

of the green house proved that the treatment of seetishaitand cold alcoholic and aqueous extracts had a
positive effect in controlling the disease and differed significantly from the comparison treatment (seeds not
treated with the extract) and gave plant extracts at a concentration of 10 and 25% whbeeartapped with the

fungi Rhizoctonia solanandFusarium solanincreased in All studied traits of plant length, dry and wet weight

of the vegetative and root groups, and lowering the incidence ratio compared to the comparison treatment. The
treatment oeeds with aqueous hot extract of bitter melon reduced the infection rate to 0% and gave the highest
lengths of the vegetable total to 13.53 cm, the root length of 5.42 cm, the wet weight of the vegetable total
reached 0.86 g, the dry weight of the vegletabtal reached 0.30 g, the wet weight of the root total was 0.24 g
and the dry weight of the total The root was 0.12 g. The results indicated that the alcoholic extracts preserved in
commercial corn oil also had a positive effect on the inhibition ofuhgi. The alcoholic extract preserved in

the oil at a concentration of 10% for bitter melon and 25% for the baker gave an inhibition rate of 84.6% and
85.7%, respectively, for the funguR, solanigave the alcoholic extract preserved in oil also atreceatration

of 10% and 25% for bitter melon and baking plants. The inhibition rate for the féngotaniwas 83.6% and

83.9%, respectively. The infection rate has also been reduced tgA8ftaa Abdul Munem Talib Al-Araji

(Iraq), Plant Protection - Plant disease, Faculty of Agriculture,University of Kufa-lraq, Supervised by

Prof. Dr. Fadhal Abdul Hussein Al-Fadhal (Master,2020)].

X Some Plant Protection Activities of FAO and Other Organizations

ACTIVITIES OF THE REG IONAL OFFICE OF FOOD AND AGRICULTURE ORGANIZATION OF

THE UNITED NATIONS T NEAR EAST AND NORTH AFRICA

FAO Regional Office for Near East and North Africa

First Steering Committee meeting (virtually) of the Red Palm Weevil Management Programme
in the Near East and North Africa.

The Regional office for Near East and North Africa (RNE) of the Food [z
Agriculture Organization of the United Nation (FAO) organized its fi
Zoom meeting on the status and implementation of the Red Palm
Management Programme on'QBine 2020TheRed Palm Weevil (RPW) is
a serious transboundary pest of date, coconut and ornamental palms
among the worl dbés major invasiyv
worldwide causing widespread damage to date palms and other plant
and impats production, farmer livelihoods and the environment.
Participants in the teleconference included some members of the RPW [ : ol

Fund Steering Committee including FAO, AOAD, ICARDA, IPPC, NEPPO, CIHEBaI, ICBA RPW
programme Trust Fund pledging coueasi(Kingdom of Saudi Arabia, United Arab Emirates, Sultanate of
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Oman) and international RPW Experts, in addition to technical officers and specialists from FAO Headquarter
and the Regional office for the NENA RegioWarious cities, 8 June 2020: The FA®st international
conference on RPW held in Rome (29 to 31 March 2017 had developed a Framework Strategy for Eradication
of RPW. The first RPW Steering Committee Meeting convened in Cairo (22 to 24 May 2017) finalized the
report of the Rome Meeting andheoposed a matrix to followp actions. Another important meeting was held

at the margin of the sixth International Date Palm Conference, UAE (19 March 2018). It focused on the
importance of a multidisciplinary programme and an integrated approach toartheagPW. Later on, FAO
organized a scientific international meeting on Al nr
in Bari, Italy (23 to 25 October 2018). Bari meeting focused the attention on the gaps in the control of RPW.
This was ftlowed by a donor meeting in Abu Dhabi on 9 March 2019 which endorsed the FW strategy for
eradication of RPW and endorsed the creation of a Trust Fund to finance its implementation. Five Technical
Working Groups (TWGSs) were formed to address the gaps W RBnagement in areas of technology transfer,
research and capacity building. Membership in the TWGs comprised FAO, international and regional R&D
organizations, National Agricultural Research Systems (NARS) in the NENA region, private sector and
Internatonal RPW experts.

The current meeting reviewed the status of the RPW Management Programme and the work of the TWGs.
Partners reviewed the financial aspects including donor pledges. They assessed the status of the TWGs
priorities, project development, budgallocations and partnerships issues. The meeting addressed pending
actions needed towards compl etion of the TWGs proj
nomination of country focal points, collection of baseline data, designation aflimdeinstitution/partner for

each TWG and a monitoring plaRarticipants evaluated the work of the TWGs projects based on relevance,
feasibility, sustainability and projects alignment and strategic fit to the RPW Framework Strategy among other
criteria. The meeting decided on TWG project priorities, activity programming (priorities, timelines etc.) and
level of funding to be approvedRarticipants emphasised on fostering partnerships for effective implementation

of planned activities. The meeting notbe remarks, suggestions and expectations of partners organizations and
countries and agreed on follewp actions and deadlines towards the work of the TWGs, launch of TWGs
activitiesand strengthening partnershipsp://www.fao.org/neareast/news/view/en/c/1280399/

FAO Efforts Toward Concretel mpact in the Way of Controlling FAW in Yemen

Photo Caption: Beneficialinsectin the field feedingon the Larva of FAW asa bio-control in Yemen
©FAO

In June2018,thefall armyworm appearedor thefirst time in Yemenandfarmersappealgaisedfrom thefield
to identify this new threat.In responseo the requestfrom the

nationalauthorities FAO senttechnicalteamto affectedareasto '
explore the situation and conduct an initial survey including
collectedsamplesof FAW.

FAO built the capacityof Ministry of agricultureand irrigation
(MAI) staffthroughregulartrainingworkshopgargetedover 125
agraengineers representingall governoratesthroughout the
country on identifying the pest and the damage, monitoring
mechanismsndcontrol by introducingnewtechnologiesuchas
utilization of smart phones and pheromonestraps through
establi®iing the FarmerFieldsSchoolgFFES)trainingprograms.
The primary concernof FAO interventionwas to help farmersand preservingtheir agroecosysterform the
devastatinggonsequencesf FAW or the un-rationaluseof pesticidesTherefore FAO control strategyfocuses
on howto preservahe Yemeniagroecosystengswell as,thelivelihoodsof smallscalefarmers
Seventypercentof the Yemenipopulationlives in rural areas dependingon agriculturallivelihoodsto survive.
However sincethetragicwar strickenthe countryin mid-March 2015,farmers'situationhasbeendeteriorating
at all levels.For instance from time to time, somepestsand diseasesppearthreateninghe life of cropsand
causingthem severedamage.The lack of awarenessand knowledgeon how to manageor control sucha
problemexacerbatéarmers'struggle.Therefore raisingawarenessf farmersin the areasof biological control
by rearing beneficial insectsand allow them to use environmentafriendly plant protectiontechniqueswill
positivelyimpacttheir food securityandincomestatustogethemith protectingtheir ecosystem.
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In additionto giventechnicalsupport,FAO providedMAI with FAW monitoring and managemengquipment
includingpheromondraps,smartphonesandNeembasedio-insecticide.

Although the limited financial resourcesthe obtained results are promising and encouragingfor more
investmentto continue FAW monitoring and managemet during coming seasonsespeciallyin coastaland
warmareas.

Mohammed conducts

FAW survey process in the field on crops

o ; Maize and Sorghum). ©FAO i i .
Photo Caption: FAO International experts gl' al:ze‘ arlu oll(g uT)d 1 Raisi during conducting awareness
; W traini ; echmiea” - wnowlecge ~and - RabNg || gession for farmers in the field
during conducts FAW training program in || swareness Make a difference in plant ’

Yemen. ©FAO Protection ©FAO

The Regional Efforts against Fall Armyworm in Near East and North Africa

The NENA region has continued the efforts to face the risks of Fall Armyworm (FAW), and series of tele
meetings were held by FAO with the participation of the Arab Association of Plant Protection and Near East
Plant Protection Organization, and representatives of 16 different countries of the region. The meetings were
held with the aim of exchanging inforn@at on pest status, provide updates on geographic distribution,
economic | osses and countriesd efforts against t he
development tool to improve the knowledge on Integrated Pest Management of the FAWmMBA®lsone
application (FAMEWS) that help countries to collect and manage data of field scouting ad trap inspection as
part of the national surveillance systdburing the meeting, the activities performed jointly by FAO and
Ministry of Agriculture in Yemae against FAW were presented. Notably, the activities of identification of
natural enemies, trap management and surveillance system. Also, the national focal point of Mauritania
presented general information on the pest presence in Mauritania, the affexdedand level of damage. In
addition, he highlighted the partnership with FAO and the FAO assistance in identifying the suspected
specimens using molecular tool. Government of Mauritania has established national task force, developed
national action pla and performed some training and awareness raining activities before the lockdown
measures due to COVHDO. Also, FAO has supported the Mauritanian government by 100 traps and 300 lures.

The national focal point of Egypt highlighted the national effortSgypt that were launched 2 years before the

arrival of the pest. He also stressed that FAO has supported the Egyptian government efforts since then by
providing technical guidance, knowledge exchange, pest monitoring tools and identification of spécime

year ago, new emergency TCP project was launched. The Egyptian specialists has received training on pest
identification, field scouting, trap management and FAMEWS. He stated that the pest was first reported in three
governorates; Aswan, Luxor and Q@enRecently, the pest was detected northward in Sohag. The pest
prevalence has increased in Qena and decreases in Aswan compared to the last season. Currently, the Ministry
of Agriculture has announced temporary recommendations for managing FAW in Byygheanext year,

more recommendation will come after finalizing the pesticides evaluation experiments. The Ministry of
Agriculture in Egypt is conducting national wide study to identify natural enemies and potential biocontrol
agenda. In addition, FAOWil support natural enemydés production fac

The president of the Arab Association of Plant Protection delivered a lecture on available approaches and tools
within the Integrated Pest Management (IPM) against FAW. The lecture included awervipest biology,

behaviour and host damage, in addition, historical prospective on the different control strategies used against
FAW. The lectures discussed thorough the pros and cons of control methods, their effectiveness and lesson
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learnt from other eountries experience. The lectures emphasized the importance of selecting the proper
pesticides depending on their efficiency and adverse effect on health and environment, and also the importance
of alternative cultural methods like push and pull.

Congrat ulation

Regional Plant Protection Office, FARNE, Cairo, Egypt and the Arab Society for Plant Protection (ASPP)
Congratulate DrMohamed El Hady for his new positiaas aPlant Production and
Protection officer in the sulegional office of the Food and Agriculture Organizatig
of the North African region in Tunisisince December 2018r. Mohamed EiHadyis

control. Mr. Mohamed EI Hady obtained his PhD in Desert Locust Bioecology f|
the University of Paris XI Orsay in 1996. Prior to that, Molmed El Hady obtaineq
a certificate of Agricultural Engineer specializing in plant protection from the Nati
Institute of Agriculture in AlgeriaHe began his career as an official in charge
scientific research on desert locust control at the Nati@enter for Locust Control in
Mauritania. He also worked for three years as an expert in the FAO project on locust control techniques and
provided numerous consultations to FAO in the field of plant protection and then was appointed head of the
Agricultural Production service from 2004 until 2007. Then, he was appointed as a regional director of
agriculture and veterinary in Adrar, Mauritania, until late 2088 .also worked from 2000 to 2009 as a national
expert representing Mauritania on the SaheliastiBides Committee, the regional pesticide registration
authority in nine countries from the SahielDecember 2009, Mr. Mohamed El Hady joined the United Nations
Food and Agriculture Organization in Rome as an agricultural officer at the secretatiet Biotterdam
Convention, where he trained national authorities in several Arab and African countries on implementing the
Rotterdam Convention at the national level, as well as implementing several programs on monitoring and
evaluating the effects of pesties on the Human health and the environm@nt. Mohamed El Hady Sidatt
(Mauritania), 2020] MohamedelHady.Sidatt@fao.org

Activities of the Commission for Controlling the Desert Locust inthe Central
Region (CRC) Food and Agriculture Organization of the United Nation

Warning level: THREAT
General Situation of the Desert Locust during July 2020 and Forecast until mi@eptember 2020
provided by the FAO EmergencyCentre for Desert Locust (ECLO).

General Situation
Focus shifts to summer breeding area

Seconegeneration spring swarms declined in northwest Kenya byJolid A few swarms crossed into
northeast Uganda while other swarms migrated northwards to Eth@min existing swarms, some of which
moved into the northern Ethiopian highlands and northwest Somalia where hopper bands and swarms were
already present. Some of the swarms that continued east across northern Somalia could still reach India and
Pakisain in early August. Two swarms from Yemen invaded northeast Ethiopia. A few swarms may appear in
Sudan and Eritrea where conditions became favourable for summer breeding. Unusually heavy rains fell again
in Yemen where hopper bands and swarms continuedrio, which is likely to continue. Widespread
breeding is also expected in northern and eastern Ethiopia. Consequently Ethiopia and Yemen are likely to be
the epicentre of summer infestations. In southwest Asia, the situation has nearly returned tonricamalt

remains serious along the InBakistan border where monsoon breeding commenced by -fpedgwarms,
including those returning from northern India, and substantial hatching and band formation are expected in
August. A second generation of somar breeding will start in September. At least one swarm reached Nepal
and dispersed. Control operations were in progress in all affected countries. Although the threat to West Africa
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has nearly subsided for now, summer breeding will cause locust nurmbecselase between Mauritania and

Chad.

Western Region: CALM

SITUATION. Isolated adults in Mauritania, Niger, Chad, and Algeria. FORECAST. Scallt breeding in
the northern Sahel from Mauritania to Chad.

Central Region: THREA

SITUATION. Swarms dcline after miduly in northwest Kenya (12 080 ha treated), some move north to
Ethiopia (44 883 ha) where swarms persist in north and east; hopper bands and swarms in northern Somalia
(12 569 ha), some swarms move east. Few swarms in northeast Ug@80ah¢g. Hopper bands and swarms

in the interior and south coast of Yemen (10 718 ha); hopper bands on south coast of Oman (443 ha); adults
and a mature adult group and swarm in southwest Saudi Arabia (440 ha). Scattered adults in Sudan (235 ha).
FORECAST Few residual swarms likely to remain in northwest Kenya but some may migrate to Ethiopia and
Sudan via South Sudan in August. Swarm breeding will cause hopper bands to form in northern and eastern
Ethiopia, coastal and interior Yemen, and perhaps nortBemalia. Widespread local breeding in Sudan.
Other swarms likely to arrive in northeast Ethiopia from Yemen and a few swarms may arrive in Eritrea and

breed.

Easter Region:THREAT

SITUATION. Situation calms down in Iran (1 450 ha treated). Swarm brgedimg IndePakistan border

with hatching and band formation in Pakistan (33 599 ha) and India (102 645 ha); swarms in northern states
returned to Rajasthan, and one swarm reached Nepal. Limited breeding in eastern Afghanistan (304 ha).
FORECAST. Substaiatl increase in locust numbers in India and Pakistan during August with more hatching
and band formation; a second generation oflaging to start from early September onwards.

For more up to date information about the Desert Locust situation andferecs , vi si t
website: http://www.fao.org/ag/locusts/en/info/info/index.htrahd FAO Commission for Controlling the

the FAOOS

Desert Locust in the Central Regidntitp://desertlocustrc.org Source: The FAO Desert Locust Bullgtin
issued monthly in English and French by the Desert Locust Information Service, AGP Division (Romle, ltaly;
and Arabic version by the Commission for Contralithe Desert Locust in the Central Region (FAO
Regional Office for Near East, Cairo, Egitp://desertlocustrc.org.

& 7
Desert Locust v

Global forecast | |
August 2020

15-31 July 2020
@ swarms
adult groups
@ hopper bands
hopper groups
adults

Threatened
| Calm
None
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ARAB SOCIETY FOR PLANT PROTECTION NEWS

Postponement of the 18 Arab Congress of Plant Protection

After considerable discussion between the Executive Committee of
ASPP and the Congress Organizing Committee in Tunisia, and after coidering all the
parameters associated with Covid 19 pandemic and its potential effect on the congress
participants and their families, it was decided to postpone the congress until 31
October-5 November, 2021. We would like to bring to the attention of pdicipants the
following points:

1. The new congress date is October ovember 5, 2021.

2. The congress venue will remain Hotel Le Royal, Hammamat, Tunisia.

3. All submitted abstracts will be transferred to the new date, unless participants send
an apology letter to the Organizing Committee indicating that they will not be able to
attend the new date, or they prefer to send a new or revised abstract. New submissions
will also be accepted.

4. The email address for the congress will continue to berfo@acpp-aspp.com

The Congress Organizing Committee will soon announce new dates for new abstracts
submission, or registration through the congress website. Participants are encouraged
to follow all congress news onhte congress website.

We apologize for any inconvenience caused by this postponement which was imposed on
us by conditions beyond our control, and very much appreciate your kind
understanding. Looking forward to meet you all in the fall of 2021 in Tunisia.

The Arab Society for Plant Protection
The Organizing Committee of the 18 Arab Congress of Plant Protection in Tunisia

ASPP MEMBERS NEWS ABROAD

Identification of Brassicadiene, a Diterpene Hydrocarbon Attractive to the Invasive Stink Bug
Bagrada hilaris from Volatiles of Cauliflower Seedlings Brassica oleraceaar. botrytis

Brassicadiene, a novel tricyclic diterpene hydrocarbon, was identified by a combination of mass spectrometry,
microchemical tests, and analysis of NMR spectra. ddmapound constitutes >90% of the volatile organic
compounds produced by cauliflower seedlingsassica oleraceavar. botrytis The invasive stink bug
Bagrada hilarisis strongly attracted to brassicadiene, providing a mechanism for this herbivore, which
specializes on cruciferous plants, to locate its hosts in a nuticlnaind vulnerable stageKyle Arriola,
Salvatore Guarino, Christian Schlawis, Mokhtar Abdulsattar Arif (Iraq -ltaly), Stefano Colazza, Ezio

Peri, Stefan Schulz, Jocelyn G. Millar

doi.org/10.1021/acs.orglett.0c00707 https://pubs.acs.org/doi/10.1021/acs.orglett.0c00707
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Modeling Aceria tosichellaBiotype Distribution over Geographic Space and Time.

The wheat curl miteAceria tosichell&Keifer, one of the most destructive arthropod pests of bread wheat
worldwide, inflicts significant annual reductions ip
grain yields. MoreovelA. tosichellais the only
vector for several economically important whept
viruses in the Americas, Australia and Europe. o
date, miteresistant wheat genotypes have proven|to
be one of the most effective methods of controlling
theA. tosichell&d virus complex. Thus, it is
important to  elucidaté. tosichellapopulation
genetic structure, in order to better predict improved
mite and virus management. Two genetically
distinctA. tosichellalineages occur as pests af
wheat in Australia, Europe, North America, SoAtnerica and the Middle East. These lineages are known as
type 1 and type 2 in Australia and North America and in Europe and South America-&@saMirMT1,
respectively. Type 1 and type 2 mites in Australia and North America are delineated by intestaibied

spacer 1 region (ITS1) and cytochrome oxidase | region (COIl) sequence differences. In North America,
two A. tosichellagenotypes known as biotypes are recognized by their responseGmti3enite resistance

gene in wheatAceria tosichellebiotype 1 is susceptible t8mc3and biotype 2 is virulent t€mc3 In this

study, ITS1 and COI sequence differences in 25 different populatiohdasichellaof known biotype 1 or

biotype 2 composition were characterized for ITS1 and COI sequence diffeeantesed to model spatio
temporal dynamics based on biotype prevalence. Results showed that the proportion of biotype 1 and 2 varies
both spatially and temporally. Greater ranges of cropland and grassland within 5000m of the sample site, as
well as highemean monthly precipitation during the month prior to sampling appear to reduce the probability

of occurrence of biotype 1 and increase the probability of occurrence of biotype 2. The results suggest that
spatiotemporal modeling can effectively improgetosichellamanagement. Continual integration of
additional current and future precipitation and ground cover data into the existing model will further improve
the accuracy of predicting the occurrencéaiosichellain annual wheat crops, allowing prasus to make
informed decisions about the selection of varieties with diffeketdsichellaresistance genegluaay

Khalaf (Irag -USA), Alicia Timm, Wen-Po Chuang, Laramy Enders, T. J. Hefley, C. Michael Smith
Published May 29, 202(. https://doi.org/10.1371/journal.pone.0233507

Characterization of Type VI Secretion System in Xanthomonas oryzaev. oryzaeand its Role in
Virulence to Rice.

Type VI secretion system (T6SS) is a contdepenlent secretion system, employed by most gnagative
bacteria for translocating effector proteins to target cells. The present study was conducted to investigate T6SS
in Xanthomonas oryzagv. oryzae(Xo0), which causes bacterial blight in rice, and twaihits functions.
Two T6SS clusters were found in the genomeXob PXO99. The deletion mutantsphepl , hcpgh and
ghcpl2, targeting thehcp gene in each cluster, and a doutkgetion mutant targeting both genes were
constructed and tested for growdte, pathogenicity to rice, and inteacterial competition ability. The results
indicated thathcp in T6SS2, but not T6SH, was involved in bacterial virulence to rice plants. However,
neither T6SSL nor T6SS2 had any effect on the ability to compet#hvnE. coli cells. In conclusion, T6SS
gene clusters iXoohave been characterized, and its role in virulence to rice was confivesdin-ju Choi,
Namgyu Kim, Mohamed Mannaa (Egypt-Koria), Jungwook Park, Hyejung Jung, Gil Han,Hyun-Hee
Lee, and YoungSu Seo(Koria), The Plant Pathology Journal,36, pp.289296, 2020]

Influence of Resistancdnducing Chemical Elicitors against Pine Wilt Disease on the
Rhizosphere Microbiome.

Pine wilt disease (PWD) caused Bursaphelenchus xylophilus a major threato pine forests worldwide.
Induction of resistance is a promising and safe management option that should be investigated in relation to its
possible influence on the pine tree ecosystem, including the surrounding microbial communities. In this study,
two main resistancénducing chemical elicitorsmethyl salicylic acid (MeSA) and acibenzeolamethyl
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