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A-1
THE ROLE OF ICARDA’S GERMPLASM HEALTH
UNIT (GHU) IN IMPROVING PLANT HEALTH AND
SAFEGUARDING THE BIODIVERSITY OF
LEGUME AND CEREAL CROPS. Safaa G. Kumari?,
Abdelrahman Moukahel®, Inaam El-Miziani? and Iman
Darwish!. (1) Seed Health Laboratory, International Center
for Agricultural Research in the Dry Areas (ICARDA),
Terbol Station, Zahle, Lebanon; (2) ICARDA, Rabat,
Morocco, Email of corresponding author:
s.kumari@cgiar.org

In order to safeguard countries from quarantine risks
(insect pests, pathogens, nematodes, parasitic weeds)
associated with the movement of legume (faba bean, lentil,
chickpea, grasspea) and cereal (wheat and barley)
germplasm, ICARDA’s Germplasm Health Unit (GHU)
follows a regulatory and quarantine program implemented in
close collaboration with competent institutions where
ICARDA has platforms for crop breeding, germplasm
multiplication and evaluation and genetic resources
exchange. GHU serves as ICARDA’s gateway for legume
and cereal germplasms exchange by ensuring compliance
with the FAO International Plant Protection Convention
(IPPC) procedures and the International Standards for
Phytosanitary Measures (ISPMs) applied by National Plant
Protection Organizations (NPPOs) to prevent the
introduction and control the spread of pests along with plants
or plant products. ICARDA’s GHU is involved in the
following responsibilities: (1) Develop and validate
diagnostic tools and procedures for germplasm health testing
and share the updated technology with the NPPOs; (2) Create
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A-2
CURRENT STATUS OF GRAPEVINE VIRUSES AND
GRAPEVINE YELLOWS IN ARAB REGION AND
THE IMPORTANCE OF THE PRODUCTION AND
DISTRIBUTION OF CERTIFIED PLANT
PROPAGATION MATERIAL. Elia Choueiri, Department
of Plant Protection, Lebanese Agricultural Research
Institute, Tal Amara, Lebanon, Email of corresponding
author: echoueiri@lari.gov.Ib

Grapevine is one of the major fruit crops in economic
value and cultivated area in the Arab region due to its high
demand for domestic and foreign markets. Recently, grapes
cultivation in Arab countries is exposed to many types of
pathogens including viral and phytoplasma diseases. Many
surveys were conducted over the past few decades and more
than seven viruses were reported to affect grapes in several
Arab countries such as Lebanon, Syria, Palestine, Jordan,
Tunisia, Morocco, Algeria, Egypt and Iraq. More recently,
phytoplasmas were found associated with grapevine yellows
symptomatic grapevine plants in Lebanon, Jordan and Syria
including ‘Candidatus Phytoplasma solani’ associated with
grapevine bois noir, ‘Candidatus Phytoplasma omanense’
and clover proliferation group (16SrV1). Indeed, grapevine
leafroll disease, rugose wood complex, grapevine fanleaf
virus and grapevine yellows cause a wide range of negative
impacts that include deleterious effects on overall grapevine
performance and significant reduction in plant vigor, fruit
yield and wine quality, in addition to decline and death
within a few years from planting in particular cases. In fact,
the exchange of plant propagation material of unknown
sanitary status coming from abroad or within the country
poses a high risk for the establishment and spread of graft-
transmissible grape diseases. The development of a coherent
and modern legislative framework in the field of
certification, the establishment of laboratories that
implement sanitation and micropropagation procedures for
producing pathogen-free propagation materials and the
serious pursuit of obtaining the primary sources of grapevine
local varieties through the sanitary and clonal selection
should be adopted by the Arab authorities. Indeed, as there is
no chemical treatment for plants infected with
viruses/phytoplasmas, the production of certified plant
propagation material by the Arab nurseries and the use of
certified seedlings by farmers remains the best solution to
manage these diseases.

and adopt phytosanitary procedures to generate pest-free
germplasm and avert the spread of quarantine pests in
legume and cereal germplasm transfers; (3) Ensure that all
movement of legume and cereal germplasms comply with
guidelines of importing and exporting countries to avoid any
breaches of the host and receiving countries’ quarantine
protocols; (4) Conduct pest risk assessment of germplasm
activities, including conservation, seed increase and
transfers; (5) Organize GHU community of practice to form
a network of centers for transboundary pest prevention; (6)
Contribute to the phytosanitary capacity development. The
role and experience of ICARDA’s GHU in improving and
safeguarding biodiversity legume and cereal crops will be
presented.
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Fathia Dhaouadi? and Ahmed Jemmali®. (1) Institut National
de la Recherche Agronomique de Tunisie, EI Menzah,
Tunisia; (2). Centre Technique des Agrumes, Zaouiett Jedidi,
Tunisia, Email of corresponding author:
asmanajara@yahoo.fr

In spite the fact that it only occupy 5% of the total
cultivated fruit trees area, citrus is considered an important
crop for the Tunisian economy in addition to providing jobs
to small citrus farmers. Citrus production is affected by a
number of unfavorable factors such as high temperature,
water scarcity and salinity in addition to attack by various
pests. Among the diseases, viruses and virus-like agents
constitute a serious problem for citrus culture leading to a
low average yield of 15 Tons/ha. Despite the difficulty in
estimating the contribution of viruses and similar agents to
low yield, the high frequency of viral infections in citrus
orchards constitutes a major factor that requires attention,
especially because farmers cannot manage them with the
same classical methods used to cope with other pathogens.
Progress has been achieved since diagnostic tools became
accessible for researchers allowing the identification of
viruses or similar disease agents through surveys, and the
most important are Citrus psorosis virus, Citrus tristeza virus,
Citrus exocortis viroid, Citrus cachexia viroid, concave gum,
blind pocket and impietratura diseases, in addition to citrus
stubborn disease caused by Spiroplasma citri. To face such a
phytosanitary challenge, the Tunisian Ministry of
Agriculture  through its specialized technical and
administrative services decreed some legal phytosanitary
measures and interventions in order to limit the
dissemination of these pathogens, especially the quarantine
tristeza virus. However, the most important effective
program was the production of certified virus-free plants that
started in the nineties of the last century.
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A-3

VIRAL DISEASES IN TUNISIAN CITRUS CROPS:
IMPORTANCE AND PRODUCTION OF HEALTHY
PLANTING MATERIAL. Asma Najar!, Nabiha Metoui?,



Fusarium wilt (TR4), which destroyed so far up to 100,000
hectares worldwide. Citrus is threatened by greening disease,
which, unfortunately, has not been sufficiently studied in the
Arab region, destroying more than 100 million trees in Asia,
Africa, and America. Citrus greening is detected in the
countries neighboring Irag. One of the well-known date palm
diseases is Bayoud, which destroyed 12 million palm trees in
Morocco and 3 million palm trees in Algeria. The disease is
considered one of the most dangerous on palm trees, for
which there is no treatment except for resistant varieties. In
addition, rust diseases and smut on wheat have a large share
of damage in different countries. Furthermore, insect pests
such as red palm weevil in the Arab peninsula have caused
significant losses. Egypt loses annually 213 million dollars
and spends the equivalent of 5.7 million dollars to combat
this pest. In the Kingdom of Saudi Arabia, around $34.4
million is spent annually to control the red palm weevil. The
cochineal insect has destroyed cacti in Morocco, Tunisia,
Jordan, and Lebanon, which cultivate 350,000 hectares of
this crop as food, medicine, and fodder. This insect destroyed
an area of 100,000 hectares in Brazil. The losses caused by
the fall armyworm on maize crops during its entry in 2016
Africa amounted to 9.5 billion dollars. In the Arab region,
there are no statistics on the loss caused by this insect pest,
although it wiped out entire fields. More details will be
discussed in the presentation during the workshop.
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A-4
TRANSBOUNDARY INVASIVE PESTS AND THEIR
IMPACT ON FOOD SECURITY. lbrahim Jaddo Al-
Jboory, Arab Society for Plant Protection, Amman, Jordan,
Email of corresponding author: ijboory@gmail.com

The Food and Agriculture Organization of the United
Nations (FAQ) defines transboundary plant pests and
diseases as migratory pests that significantly threaten food
security, trade, and livelihoods of people in the affected
countries, generating huge losses of crops and pastures. The
Arab and Mediterranean regions have been exposed to many
invasive pests that have caused economic losses, some of
which has severely affected the financial situation of
farmers, especially in countries with weak economy that
depends exclusively on agriculture. Olive quick decline
caused by the bacterium Xylella fastidiosa, is one of the most
recent serious threats that began in 2013 in southern lItaly,
killing around 6.5 million trees and causing significant losses
to olive plantations. The disease is still spreading in other
regions and countries. The banana crop, a staple food for
more than 400 million people, is also at risk of attack by
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A-5
EVALUATION OF MANAGEMENT OF THE
INVASIVE RED PALM WEEVIL RHYNCHOPHORUS
FERRUGINEUS (COLEOPTERA, CURCULIONIDAE)
IN IRAQ: A SEVEN-YEAR STUDY (2015-2022). Samir
A. Hasan', Ageel Alyousuf? and Mohammed M. Alderawii®.
(1) Plant Protection Directorate, Iragi Ministry of
Agriculture, Baghdad, Irag; (2) Department of Plant
Protection, College of Agriculture, University of Basrah,
Irag; (3) Basrah Department of Plant Protection, Ministry of
Agriculture, Basrah, Iragq, Email of corresponding author:
samirhasan56@gmail.com

The red palm weevil (RPW), Rhynchophorus
ferrugineus (Olivier, 1790), is a highly destructive invasive
pest that attacks date palm trees, which are a vital source of
income for many farmers in Iraq. It was first detected in Irag
in 2015, in Safwan county, Basrah province. This study
presents the results of a seven-year monitoring program
aimed at assessing the management protocol of invasive
RPW population in Basrah counties. In response to the RPW
threat, a chemical control protocol was applied to manage the
pest in all date palm orchards of Safwan district. Aerial
spraying and injection of two insecticides (Confidor 200 SC
and Deltamethrin) were applied semiannually. To assess the
effectiveness of the chemical control program, RPW
abundance was monitored biweekly using pheromone bait
traps, with the number of weevils caught in each trap
continuously recorded from 2017 to 2022. The study
indicated that the quarantine protocol implemented in
Safwan county had successfully controlled the spread of
RPW until 2020. No RPW infestations were reported
between 2015 and 2020 In Zubair. However, RPW invaded
the date palm trees in Zubair county in 2021 and 2022.
Overall, the management protocol implemented in Safwan
district has been successful in managing infestation rates and
keeping them under control.
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APPLICATIONS OF NEXT GENERATION
SEQUENCING TECHNOLOGY IN

CHARACTERIZATION OF PLANT VIRUSES FOR
THE FIRST TIME IN IRAQ. Osamah Alisawi, Fadhl Al
Fadhal and Wisam Aljuaifari, Plant Protection Department,
Faculty of Agriculture, University of Kufa, Irag, Email of
corresponding author: osama.alisawi@uokufa.edu.iq

Next generation sequencing (NGS) technique has
made significant progress in genomic research collecting a
huge mass of data that covered host genome sequences. The
technique is considered as unbiased to detect pathogenic
elements with no suspected agents. This protocol gave us a
complete image of viruses involved in a mixed infection,
unlike other techniques that detect one suspected virus at a
time. The NGS Illumina platform has been applied to
sequence genomic DNA and total RNAseq of symptomatic
samples of several plants for the first time in Irag. The entire
sequences were characterized for Eggplant mild leaf mottle
virus on eggplant, Cowpea mild mottle virus on cowpea,
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DIAGNOSTIC TOOLS APPLIED BY ICARDA’S
GERMPLASM HEALTH UNIT (GHU) FOR
DETECTION OF PESTS AND  DISEASES

TRANSMITTED VIA LEGUME AND CEREAL
SEEDS. Safaa G. Kumarit, Abdulrahman Moukahel?, Inaam
El-Miziani? and Iman Darwish®. (1) Seed Health Laboratory,
International Center for Agricultural Research in the Dry
Areas (ICARDA), Terbol Station, Zahle, Lebanon; (2)
ICARDA, Rabat, Morocco, Email of corresponding author:
a.moukahel@cgiar.org

Seeds of cereals (wheat, barley) and legumes (faba
bean, lentil, chickpea, grasspea) are important exchange
materials for farming, crop production, and research at
national, regional, and international levels, but with the
exchanges comes the danger of introducing new pests (fungi,
bacteria, viruses, nematodes, and insects). ICARDA’s
Germplasm Health Unit (GHU) is responsible for the
monitoring, clearance, and documentation of safe
germplasm movement at the Center. All incoming and
outgoing genetic resources and breeding germplasm must
pass through a strict quarantine monitoring system, including
seed health testing. To confirm the health status of seed
samples, the GHU conducts different types of tests based on
the crops and the nature of the target pest. These tests can be
classified into the following four distinct detection groups:
direct inspection, incubation tests, immunoassays, and
molecular tests. Ideally, seed health tests should be sensitive,
specific, rapid, robust, low-cost, and simple to implement
and interpret. Thus, ICARDA’s GHU applies different
detection assays as part of the monitoring and management
system, i.e. (i) visual inspection and floating test for stored
insects, (ii) centrifuge washing, agar plate and freezing
blotter tests for fungi, (iii) TBIA and ELISA for viruses, (iv)
nematode extraction test for nematodes, and (V)
agglutination test for bacteria. These tests permit rapid
analysis of a large number of samples at a relatively low cost.
ICARDA's GHU also developed and applied molecular tools
such as high throughput, short lead times, and accurate
assays. To fulfill legal and regulatory requirements for
certified seed classes and allow for seed movement across
international boundaries, ICARDA’s GHU processes
annually over 50k samples tested for around 650k diagnostic
reactions, for the purpose of short- and long-term
conservation, distribution to a minimum of 90 countries and
elimination of approximately 10-15% of pest-contaminated
samples that could not be curated using phytosanitary
treatments. The rejected samples were contaminated
generally with fungi, nematodes, and viruses.
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handling the offshoots, ornamental seedlings, and other
agricultural materials containing eggs or larvae of the red
palm weevil insect. The use of modern red palm weevil
detection technology such as electronic sensors is of great
importance in monitoring and controlling date palm
plantations against R. ferrugineus. For that, this paper came
to highlight the importance of early detection of red palm
weevil in date palm plantations.
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THE NEED TO ESTABLISH AN AGRICULTURAL
PEST SURVEILLANCE SYSTEM FOR THE ARAB
COUNTRIES. Khaled Makkouk, Arab Society for Plant
Protection, Beirut, Lebanon, Email of corresponding author:
virologist1974@gmail.com

The presence of a precise surveillance system to
monitor agricultural pests, which includes an effective
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Tomato yellow leaf curl virus and Tomato yellow leaf curl
Palampur virus on tomato, Squash vein yellowing virus,
Cucurbit aphid-borne yellows virus, Watermelon mosaic
virus on cucumber, Citrus exocortis viroid on lettuce, Potato
virus Y on potato, Fig mosaic virus on fig. This is the first
report of Eggplant mild leaf mottle virus, Cucurbit aphid-
borne yellows virus, and Citrus exocortis viroid in Iraqg.
Notably, phylogeny analysis revealed that those viruses were
introduced into Irag from neighboring (Iran and Israel) and
distant countries (Ghana, USA, etc.), as indicated by a
common ancestor with related viruses from such countries.
The weakness of agricultural quarantine services and the
increase in international trade led to an increase in viruses
introduction to Iraq, especially over the past two decades.
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THE MOST IMPORTANT METHODS FOR EARLY
DETECTION OF THE RED PALM WEEVIL. Ali Zachi
Abdulgader, Department of Plant Protection, College of
Agriculture, University of Basrah, Iraq, Email of
corresponding author: ali.zachi@uobasrah.edu.iq

Date palm trees are exposed to a large number of pests
that affect production in quantity and quality, including
insect pests, and at the forefront of these pests comes the red
palm weevil Rhynchophorus ferrugineus Curculionidae;
Coleoptera which causes serious damage to the date palm in
many areas of its cultivation in the world. The red palm
weevil is one of the most important pests that entered Iraq
recently, as it was first recorded in Basrah Governorate in
2015. This pest is one of the most dangerous insect pests
imported or invasive, which was transmitted through
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INTEGRATED AND SUSTAINABLE MANAGEMENT
OF CRENATE BROOMRAPE USING A NOVEL,
FUNGUS-BASED BIOHERBICIDE AND CLEAN
SEEDS OF OROBANCHE-RESISTANT VARIETIES
IN EGYPT. Yasser Shabana®, Mohamed El-Hawary?, and
Mohamed Sadek?. (1) Plant Pathology Department, Faculty
of Agriculture, Mansoura University, Mansoura, Egypt; (2)
Field Crops Research Institute, Agricultural Research
Center, Giza, Egypt, Email of corresponding author:
yassershabana2 @yahoo.com

Orobanche crenata Forsk. is a serious parasitic weed
in the Mediterranean region, the Middle East, and South-
Eastern Europe affecting major legume crops such as faba
bean, lentil, pea, and chickpea. The unavailability of
effective herbicides coupled with public concern regarding
public health and environmental safety has stimulated the
investigation of alternative weed management methods.
Biological weed control using microbes offers a promising
approach to combat these parasitic weeds. A high-quality
granules of a biocontrol fungal strain using pasta-like process
technology, at a semi-industrial level, were produced. The
propagules of the biocontrol agent are encapsulated in
nutritious filler that helps the fungus to rapidly grow (when

exchange of information, is an effective tool to contain pests’
outbreaks and reduce the damage that they may cause. The
slow movement of information from the field to reach the
right authorities results in very slow action that leads to the
fast spread of invasive pests. Since many of the serious pests
are transhoundary pests, either naturally or because of
humane activities, the presence of a regional (Arab)
surveillance system permits the Arab countries in
implementing programs aimed to contain the spread of
invasive pests at a reasonable cost. To achieve this goal, it is
essential to have a specialized research infrastructure at all
entry points through the agricultural quarantine services to
implement all the necessary inspections and execute all
phytosanitary regulations. It is worth mentioning that
surveillance should be general to include all agricultural
pests and not restricted to quarantine pests. Plant health
workers can spot pests during their routine surveys or when
they receive samples for testing in different laboratories
around the country. The present infrastructure of many Arab
countries has good expertise to identify pests in the field, but
what is lacking is quick coordination at the country and
regional levels, and that’s why we need a regional system
that focuses on establishing a solid network intended to
achieve progress in the following areas in the Arab region:
(a) pest risk analysis, (b) improve diagnostic capabilities in
all Arab countries, (c) establish a system of information
coordination and sharing, (d) regular communication among
pest experts in the different Arab countries, and (e) adoption
of well-defined protocols of communications. The
presentation will also include briefly successful agricultural
pest surveillance systems from around the world.
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DESIGNING AN EQUATION TO CALCULATE THE
AMOUNT OF SYSTEMIC PESTICIDE NEEDED TO
BE INJECTED INTO PALM TREE TRUNKS FOR
THE CONTROL OF DATE PALM PESTS. Mohammed
Zaidan Khalaf, Directorate of Agricultural Research,
Ministry of Science and Technology, Baghdad, Irag, Email
of corresponding author: mkhalaf34@yahoo.co.uk
Systemic pesticides are one chemical control
components that are used by injection for controlling insect
pests infesting trees, including date palms. However, the
efficiency of the control may not be adequate and varied
based on the pesticide amount needed to enter the tree tissue
and reach the target pest. The recommended dose also varied
according to the tree size. Therefore, an equation was
devised to calculate the amount of pesticide needed for each
tree based on the lengths and diameter (size) of the palm tree.
The elements of the equation were as follows: Am=F x V x
Q, where Am is the required amount of pesticide, F is a
constant factor, V is the size of the trunk, Q is the dose
recommended by the manufacturer. The equation was tested
in the field to determine the effectiveness of the pesticide
dose calculated by the equation. Three different systemic
insecticides  (Tiam, Tiamethoxam 25%; Radical,
Imidacloprid 20%; Mospilan, Acetameprid 20%) were used
against palm borers of the genus Oryctes and dubas bug
Ommatissus binotatus. Results obtained indicated that the
total amount of pesticide required to control the two insect
pests increased with the increase in length and diameter of
the trunk. Therefore, the calculated amount of pesticides
needed to control the borers in trees with trunks of 3 m length
and 0.50 m diameter were: 1.50 g, 1.98 ml, and 2.49 g for
Tiam, Radical, and Mospilan, respectively. Doses were
increased to reach 4.49 g, 5.69 ml, and 7.48 g for the three
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exposed to irrigation water) and strongly attack Orobanche
seeds in the soil, causing them to decompose and thus fail to
germinate. If some of the Orobanche seeds escaped early
infection, the biocontrol fungus will attack Orobanche
shoots and cause death before the formation of the seeds.
Thus, it can deplete the Orobanche seed bank in the soil year
after year. A machine was specifically designed and
manufactured for this purpose. This bioherbicide was tested
for three years (2018-2021) in several heavily broomrape-
infested fields in various governorates in the Delta, middle,
and Upper Egypt. Results confirmed that this novel
bioherbicide was profoundly successful against crenate
broomrape in open fields causing 80-100% parasitic weed
mortality. This bioherbicide might be useful in many parts of
the world where broomrape is a problem. It is expected that
the rate of broomrape control will increase if there is
integration between the use of Orobanche-free seeds for
planting, the novel bioherbicide, and the cultivation of
Orobanche-resistant varieties, including Giza 843, Misr 1,
and Misr 3. Higher crop yields, greater economic returns,
reinforcement of organic agriculture, reduced reliance on
costly chemical herbicides, and subsequently minimizing the
negative effects on humans, animals, and the environment,
besides the protection of the biodiversity resources in the
area treated, are among the expected payoffs.

A-11
93> o oiall AU Ajlgad) clall dpaS Gluad Alilee paanal
Gl 5 ccalh lu) desa Jaddl cld] dadlsd Y
SN 2l (3hall s clagleSally aglall Blyg dae))3l

mkhalaf342yah00.c0.uk : sl jall Caalill
) ALl Aadld) e (gan) Aslgal) Slandl 3
G Lpiall ) e pladl Jlasl) psda b les Jesias
Y a8 AadlCd) 5l YY) cdaaill il Lgies SladY) el G
Ol Gl A amall 2oeS e aaiad L35S glhaall (gginsally (955
e Calias o2y (Ahagiud) 48Y) Y dusly 8yl o ) Ja
Glual Lals Al <o) @ Gl Abagid) Hlail) goda AlaaY
gsia (paa) Llkdly Jlshl Ao alae ¥l 4185 ST LU anall 438
r S sadll e Abled) palie culS L lgildes Syl il
dale :F ciuglaall auall 43S :AM o Gus) AM=F XV x Q
Al J8 e 4 (pasall S5 Q (Bl s aaa 1Vl
423 < AU dsall £ia€ 333 Lyl Alslaal) cydl) | (Lniacaal
A G e IS 2ol ol Llang clgeda s Jsh g
Creadind LA itall Aleall b Digundlly by agall Jlanin)
«Tiam: Thiamethoxam 25%) 4dida djlgs Slauwe &
«(Mospilan: Acetameprid 20% s Radical: Imidacloprid 20%
wsbsall Bydiag Oryctes guindl Al diaal) l)lis dadla 3
LU anall 40 o ) itall <ylsl .Ommatissus binotatus



Lil<alg duwgyell Dyl Gluwddl dgglaa] ddled @y GlS
5 slasall gl o elow Gluall Jaall 8 AV bda g
sl i)

A-12
USING ULTRAVIOLET-C RADIATION FOR
INDUCING RESISTANCE AGAINST TOBACCO
MOSAIC VIRUS. Hameed H. Ali* and Nihal Y.
Mohammed?. (1) Department of Plant Protection, College of
Agriculture and Forestry, University of Mosul, Irag; (2)
Department of Biology, College of Sciences, University of
Mosul, Irag, Email of corresponding  author:
dr.hameed@uomosul.edu.iq

This study aimed to evaluate the use of ultraviolet-C
radiation in covered houses or garden nurseries to induce
resistance against viral pathogens. A number of tomato and
tobacco plants (Nicotiana tabacum) grown under protected
cultivation conditions, were exposed to UV-C rays of 200-
280 nm wavelength using an electronic LED lamp, for a
duration of 5 and 10 minutes. All plants were inoculated 48
hours after the last UV exposure. The number and size of
local lesions were calculated on the leaves of inoculated
tobacco plants, as well as monitoring the development of
symptoms on tomato plants inoculated with the virus, 12
days after inoculation, and the virus concentration was
estimated based on the ELISA reading (absorbance at 405
nm). The results obtained indicated that ultraviolet rays
enhanced the plant's resistance to viral infection through a
noticeable increase in the enzyme peroxidase activity. The
irradiation for the first five minutes had a higher effect than
the longer irradiation for ten minutes. In addition, the
irradiation for intermittent periods and for a short period was
better than continuous exposure. It was found that leaves far
from the radiation exposure area acquired an induced
resistance to the pathogen.
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insecticides, respectively, in trees of 9 m height and 0.5 m
diameter. As for field applications, efficacies of the
calculated doses for each insecticide on borers of the genus
Oryctes were similar but varied according to the insecticide
used and targeted pest reaching 97.77% for Mospilan in trees
with a trunk length of 9 m and a diameter of 5.0 m. As for
dubas bug O. binotatus, the highest mortality rate was
92.00% for Mospilan of the same size. Results obtained also
revealed that the devised equation is reliable and can be used
to determine the amount of systemic pesticide needed for
injection based on the lengths and diameter (size) of date
palm trunks and can be adopted as a component in pest
management programs for controlling other pests on palm
trees such as borers, red palm weevil, dubas bug and scale
insects. The suggested equation could be considered a new
environmentally compatible approach to managing pests that
infect date palm trees in a safe manner.
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EVALUATION OF SILVER NANOPARTICLES
EFFICIENCY IN CONTROLLING FUNGI
ASSOCIATED WITH DISEASED DATE PALM
OFFSHOOTS. Alaa Oudah Manea, College of Agriculture,
University of Basrah, Iraq, Email of corresponding author:
Alaa.mana@uobasrah.edu.iq

Recently, Iraq has imported large numbers of tissue
culture date palm offshoots from different countries as a
propagation material to plant new date palm orchards or to
plant them in old orchards or in home gardens. Because
many disease symptoms were observed associated with these
offshoots, this study was conducted in Basra Governorate,
Irag, to examine the efficiency of silver nanoparticles in
controlling these pathogens. Among the 36 fungal species
isolated from the date palm offshoots, Alternaria sp. was the
most frequent followed by Cladosporium spp. and
Ulocladium spp. In addition, the fungal pathogens
Neodieghtonia phoenicum, Scytalidium lignicola, and
Neoscytalidium dimidiatum were found to cause black
scorch disease. Moreover, Phoma costarricensis was
identified to cause leaf spot disease, and this was the first
record in Irag. The roots infected by wilt disease have shown
that three fungi, Fusarium solani, Fusarium proliferatum,
and Fusarium fujikuroi were found associated with the wilt
disease. The study also illustrated that silver nanoparticles
had a high ability to inhibit fungal growth in the laboratory.
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A-13
ANTIFUNGAL  ACTIVITY OF  JUNIPERUS
OXYCEDRUS EXTRACTS AGAINST DATE PALM
VASCULAR WILT DISEASE IN SAOURA, ALGERIA.
L. Benlarbi', A. Boulanouar?, Z. Hamani?, L. Mebarki? and
Jesus G. Diaz®. (1) Laboratoire de valorisation des ressources
biologiques et la sécurité alimentaire dans les zones semi
arides, sud-ouest de 1’ Algérie, Université Tahri Mohamed de
Béchar, Algérie; (2) Laboratoire des productions,
valorisations végétales et microbiennes, Université des
sciences et de la technologie d’Oran Mohamed Boudiaf,
Algérie; (3) Instituto Universitario de Bio-Organica
“Antonio Gonzalez”’, La Laguna, Tenerife, Spain, Email of
corresponding author: benlarbi.larbi@univ-bechar.dz

The antifungal activity of two extracts of Juniperus
oxycedrus was investigated against three strains of Fusarium
oxysporum f. sp. albedinis (F1, F5, F13). The two tar and oil
extracts (T1, O1) completely inhibited the growth of the
fungal strains tested. The minimum inhibitory concentration
(MIC) for T1 was 0.182 mg/ml against the F5 strain and
0.039 mg/ml against F13 and F1 strains. Whereas, the MIC
for the O1 extract was 0.232 mg/ml against F1 and F5 strains
and 0.214 mg/ml for the F13 strain. Analysis of tar extract
by thin layer chromatography (TLC) showed 187 spots, two
of them showed anti-FOA activity.
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A-15
ANTIFUNGAL ACTIVITY OF ACACIA TORTILIS
SUBSP. RADDIANA TAR ON FUSARIUM
OXYSPORUM F.SP. ALBEDINIS, THE CAUSE OF
BAYOUD DISEASE OF THE DATE PALM IN
SOUTHWEST ALGERIA. A. Makhloufi!, A. Mezouari?,
K. Bendjima?, L. Benlarbit, A. Boulanouar?, K. Makhloufi?
and M.D. Jesus Gonzalez®. (1) Laboratory of valorization of
Plant Resources and Food Security in Semi Arid Areas,
Southwest of Algeria, University Tahri Mohamed, Bechar,
Algeria; (2) Laboratoire de commande, analyse et
optimisation des systémes électro-énergétique. Faculty of
Technology, Tahri Mohamed University, Bechar, Algeria;
(3) Instituto Universitario de Bio-Organica ‘‘Antonio
Gonzalez”’, La Laguna, Tenerife, Spain, Email of
corresponding author: makhloufi.ahmed@univ-bechar.dz
Bayoud caused by Fusarium oxysporum f.sp. albedinis
(Foa), is the most destructive disease of date palm (Phoenix
dactylifera L.) in Morocco and Algeria and there is no
effective control strategy yet. Although Foa isolates were
found to vary morphologically, Foa strains were identified
by using species-specific primers in PCR analysis which
revealed that the isolated strains from infected date palm
rachis were in fact the Bayoud pathogen Foa. These strains
were used to evaluate the antifungal activity of tar extracted
from Acacia tortilis subsp. raddiana. The A. raddiana tar had
a density of 1.15, a refraction index of 1.3850, a pH of 5.2
and a dried matter content of 48.75%. The A. raddiana tar
effectively inhibited the growth of Foa in vitro with a
minimum inhibitory concentration of 3 pg/ml.
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A-17
THE USE OF TRICHODERMA HARZIANUM AND
TRICHODERMA KONINGII TO CONTROL
PATHOGENIC FUNGI (FUSARIUM OXYSPORUM
AND RHIZOCTONIA SOLANI) ISOLATED FROM
TOMATO SEEDS. Mohammed Naithel Radhi, College of
Agriculture, University of Zi-Qar, Irag, Email of
corresponding author: muhamed_n@utq.edu.iq

The effect of Trichoderma harzianum and
Trichoderma Koningii to control pathogenic fungi Fusarium
oxysporum and Rhizoctonia solani was investigated.
Pathogenic fungi isolated from tomatoes were characterized
morphologically and molecularly in the Plant Protection
Research Institute, Baneasa, Bucharest, Romania. The
results obtained showed the ability of fungi T. harzianum and
T. Koningii to inhibit the pathogenic fungi F. oxysporum and
R. solani grown on a PDA medium. The ability of the bio-
control fungi to produce the enzymes cellulase, chitinase,
and amylase and dissolve phosphorus in the medium was
investigated, The results also showed that the highest seed
germination rate was obtained in tomato plants treated with
T. harzianum and T. Koningii, The highest number of dead
seedlings was obtained in the treatment with R. solani
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A-16
AN INNOVATIVE METHOD OF NEW NANO-
BIOINSECTICIDE PREPARATION OF THE
FUNGUS METARHIZIUM ANISOPLIAE FOR THE
CONTROL OF RED PALM WEEVIL (RPW)
RHYNCHOPHORUS FERRUGINEUS (OLIVIER). Ali
Zachi Al-Hilfi, Department of Plant Protection, College of
Agriculture, University of Basrah, Basrah, Iraq, Email of
corresponding author: ali.zachi@uobasrah.edu.iq

The red palm weevil (RPW) Rhynchophorus
ferrugineus (Olivier) is considered the most economically
important insect pest of date palm. To prepare the oil-based
formulation, four different surfactants (Agnique PG9116,
Emereen 1604, Tensiofix 96DB10, and Tensiofix 96B8),
seven oils (canola oil, corn oil, glycerin oil, Palm oil,
sunflower oil, sesame oil, and soybean oil) as carriers, ultra-
purified water, and the conidia of M. anisopliae as an active
ingredient were used. Using the direct plating technique,
three oils and surfactant preparations (1%, 5%, and 10 %)
were used and mixed with 10° spores/mL fungal suspension
to evaluate their effect on RPW larvae and adults. For the
preparation of M. anisopliae conidia oil nano-emulsion
formulation, a miscibility test based on optical transparency,
phase transition of the mixture, and a tertiary phase diagram.
In addition, the stability of formulations under
centrifugation, stability of oil emulsion formulations under
storage conditions, particle size and zeta potential
measurements, surface tension, and viscosity measurement
of emulsions were determined. Later, the toxicity of eight
different prepared oil nanoemulsion formulations against
adults and larvae of R. ferrugineus were bioassayed. Results
obtained showed that Agnique PG9116 at 1% concentration
gave the highest (87.5%) germination. Palm oil at 5%
concentration gave a maximum 56.88% growth rate. Four
tertiary phase diagram systems showed that all the
formulations were stable after centrifugation. Particles in the
three formulations were less than 100 nm in size, indicating
that the formulations were in the nano-emulsion category.
The zeta potential of the formulations ranged between -7.22
to -39.06 mV, the surface tension ranged from 32.03 to 37.90
mN/m, and the viscosity ranged from 2.40 to 28.8 mPas. The
formulation E1604 had a LTso of 4.90 days, whereas the
water suspension had a LTsg of 6 days. On adults, the LTso
was 2.20 days, and the water suspension was 5 days. The
E1604 product gave 100% mortality after 6 and 4 days on
larvae and adults, respectively. The effect of oil
nanoformulations on the conidia germination on the cuticle
of R. ferrugineus was also observed, and 20 h after treatment,
the E1604 gave 55% germination compared to 49.8% for
water suspension. The formulation E1604 showed the most
extended germ tube of 41.34 um and full cuticle penetration,
whereas the water suspension gave 5.28 um of germ tube
length. The oil nanoemulsion of M. anisopliae conidia
showed good potential for the sustainable control of both
adults and larvae of R. ferrugineus, thus recommended to use
as a component in pest management.
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Triticum aestivum L. The results showed that all strains had
a positive effect on the germination of wheat seeds. The
wheat seed inoculation by endophytic bacteria improved
morphological seedling growth parameters (fresh and dry
weight of plant, root and stem elongation). The potent strain
was identified by 16S rRNA gene sequencing as
Brevibacillus brevis and was found positive for many of the
plant growth-promoting attributes such as ammonia
production and nitrogen fixation. In addition, it was
identified as resistant to azithromycine, with a tolerance up
to 0.9 M of NaCl. Additionally, Brevibacillus brevis was
identified as resistantin theherbicideand the insecticide
susceptibility test. Results obtained suggested that this
endophyte was a good candidate as plant-growth promoting
inoculant to help reduce the use of chemicals in conventional
agricultural practices and increase nutrient uptake together
with enhanced stress resilience in plant species.
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followed by the treatment with T. harzianum. + R. solani.
The highest disease severity was observed in tomato plants
treated with R. solani and F. oxysporium. The highest leaf
length and width, number of leaflets, and plant stem diameter
was obtained in the T. harzianum treatment, and the highest
stem and root length, number of leaves, and dry and fresh
weight were in the treatment with T. Koningii. The highest
phosphorous solubilization and chlorophyll were in the
treatment of T. harzianum and T. Koningii.
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A-18
ROLE OF ENDOPHYTIC BACTERIA ON PLANT
GROWTH PROMOTION (CASE STUDY). Lakhdar
Mebarki, Laboratory of Valorization of Vegetal Resource
and Food Security in Semi-arid Areas, Southwest of Algeria,
Tahri Mohammed University, Bechar, Algeria, Email of
corresponding author: Mebarki.lakhdar@univ-bechar.dz
The ability of endophytic bacteria to promote plant
growth was evaluated. Eight endophytic bacterial strains
were isolated from the root of Launaea arborescens (Batt.),
a native medicinal plant growing spontaneously in the region

of Bechar (southwest Algeria). The eight strains were tested
for their effects on seed germination and plant growth of
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THE CHALLENGE BETWEEN ESTIMATING
GLOBAL MINIMUM TOLERANCE LIMITS OF
MYCOTOXINS IN FOOD AND ECONOMIC LOSSES.
Halima Zugher Hussein Albahadly, Department of Plant
Protection, Faculty of Agricultural Engineering, University
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A-19
THE USE OF CITRULLUS COLOCYNTHIS EXTRACT
AS A SAFE PESTICIDE FOR THE CONTROL OF
SOME INSECT PESTS. Ali Boulanouar, Larbi Benlarbi
and Ahmed Mekhloufi, Tahri Mohammed University,
Bechar, Algeria and Laboratoire de valorisation des
ressources végétales et sécurité alimentaire en zones semi
arides dans le sud-ouest algérien-Bechar, Algeria, Email of
corresponding author: boulanouar.ali@univ-bechar.dz
Saoura region is situated in the southwest of Algeria
and characterized by a high density of date palm trees
(Phoenix dactylifera L.,) where the number exceeded
900000 trees, distributed in several oases (Igli, Béni Abbes,
Taghit, among others). Despite this high density, the
production of dates is still insufficient even for local
consumption, this is due to: (a) Increasing water salinity, the
spread of many fungal diseases, where the most serious is the
Bayoud (Fusaruim oxysporum), (b) Insect pests, three of
them remain the most serious: white scale locally named
Semm  (Parlatoria blanchardi Targ.,), Boufaroua
(Oligonychus afrasiaticus), and Doud called dates worm
(Ectomyelois ceratoniae Zell.,). By using different trapping
techniques, an entomofauna inventory was realized which
conduced us to identify 163 species from 6128 individuals
collected in ten palm groves of Saoura. The inventory will
allow us to classify insects according to their economic
importance, to determine their life cycle and adaptation to
date palms. The dynamics of these populations will be
studied through spatial-temporal repartitions. This study
aims also to classify auxiliaries to their use as abiological
control in the hope to ameliorate the production. The random
use of insecticides during the last invasions of locusts caused
an ecological imbalance, where virtually the majority of the
enemies of the white scale disappeared, as a consequence the
population of the white scale expanded increasingly. The
solution requires the use of alternative methods to control
pests. Colocynth (Citrullus colocynthis) is a desert plant,
pariah by insects due to its toxicity, Malathion effectiveness
82.85% is more considered than aquatic extracts of
colocynth 65.99 % however the side effects of this last one
on the ecosystem is negligible comparing with Malathion
where over 301 insects non-target dead among which, 68%
are useful insects such as bees, butterflies and some auxiliary
enemies of cochineal and even vertebrate such as
insectivorous birds. We note also the use of some
entomopathogens, fungi such as the genus Aspergillus or
bacteria such as actinomycetes.
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CLIMATE CHANGE AND CONTAMINATION OF
FOOD PRODUCTS WITH MYCOTOXINS. Halima
Zugair Hussein and Azhar Al-Haddad, College of
Agricultural Engineering, University of Baghdad, Iraq,
Email of corresponding author: Azhahr1982ha@gmail.com
The Earth's climate has undergone recent changes as a
result of the emission of greenhouse gases, affected widely
and significantly the distribution and spread of
microorganisms, including fungi that produce mycotoxins.
Climate change also affects the spread and distribution of
other pests, such as insects and mites, which have an
important role in transporting fungi in general, including
those that produce fungal toxins, especially during storage.
Many agricultural crops, such as grains, nuts, and fruits, can
be infected with a wide variety of fungi such as Aspergillus,
Fusarium, and Penicillium, and thus produce many
mycotoxins that cause many diseases, such as cancer caused
by aflatoxins. Most mycotoxins are thermally stable
compounds, which means that it is difficult to get rid of them
during processing. This has led to the enactment of many
strict laws for the permissible limits of these mycotoxins in
a wide range of foodstuff around the world. The expected
climate change in the coming few decades could increase
carbon dioxide concentration to 600-700 mg/kg and
temperatures of 4 °C which will affect the distribution of
fungal flora in the vicinity of grains during their ripening
period, and consequently affect the colonization of fungi that

of Baghdad, Iraq, Email of corresponding author:
drhalima@coagri.uobaghdad.edu.iq

Food products including cereals are likely to be
contaminated with mycotoxins. These mycotoxins are a
group of naturally occurring chemicals produced by certain
molds that can grow on a variety of different crops including
cereals, nuts, spices, dried fruits, apple juice, and coffee,
often under warm and humid conditions. Important
mycotoxins of concern include aflatoxins (B1, B2, G1, G2
and M1), ochratoxin A, patulin toxins produced by Fusarium
molds, including fumonisins (B1, B2 and B3),
trichothecenes (T-2 and HT-2 toxin), and zearalenone.
Mycotoxins can cause a variety of adverse health effects in
humans, with aflatoxins being the most harmful. To
minimize the harmful effects of mycotoxins to as low as
reasonably achievable, a number of best practices in
growing, harvesting, and storing agricultural products can be
followed. Previous studies estimated that crop losses in corn,
wheat, and peanuts due to mycotoxin contamination in the
United States amount to $932 million annually, in addition
to losses averaging $466 million annually from regulatory
enforcement, testing, and other quality control measures in a
group of 46 countries including the United States based on
international Codex Alimentarius Commission which was
established in 1962. This committee helped in improving
food safety standards in the world and set the allowable
limits that depend on multiple factors including the
availability of toxicity studies results, food contamination
data, accurate analysis methods, and the possibility of taking
a representative sample for testing.
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EFFECT OF NANOPARTICLES, PHYLAX, AND
REISHI MUSHROOM EXTRACT IN REDUCING
AFLATOXINS IN MAIZE GRAINS. Halima Zugair
Hussein!, Sumaiya Naeema Hawar? and Salam Nsaif
Jassim?®. (1) College of Agriculture, University of Baghdad,
Irag; (2) College of Education for Pure Sciences -lbn Al-
Haitham, University of Baghdad, Iraq; (3) (General
Directorate of Education, Salah EI-Din, Irag, Email of
corresponding author: dr.sumaiya.bio@gmail.com

Yellow corn grain Zea mays rank third after wheat and
rice in terms of production and cultivated area in the world.
It is one of the most important food grain crops for humans
and animals. The yellow corn crop faces many problems
during harvesting and storage, and the fungus Aspergillus
flavus is at the forefront of the fungal species that attack this
crop. Although mycotoxins exceeded 400 compounds,
Aflatoxins are among the most dangerous of these toxins,
which are secondary metabolites produced mainly by the
fungi A. flavus and A. parasiticus, and can contaminate
foodstuff and feed. In view of the harmful effects of
aflatoxins, most research efforts have focused on methods
and strategies that inhibit the growth of these fungi, to
prevent the production of aflatoxins. To reduce fungal
infections and their toxins in maize grain, various methods
have been used to provide storage conditions that prevent the
occurrence of fungal infections and their secondary products,
including: (a) Nanoparticles that showed inhibitory effect on
the growth of microorganisms, as these particles have a
major role in managing plant infection by fungi, and they are
somewhat safe compared to chemicals, (b) Phylax, a liquid
commercial preparation consisting of a an organic acids
mixture, (¢) Ganoderma lucidum, a very important medicinal
mushroom, as it contains a spectrum of biologically active
antimicrobial compounds that prevent the growth of bacteria,
viruses, and fungi. Results obtained showed high inhibition
of A. flavus isolate by using Phylax, nano-magnesium oxide,
and reishi mushroom powder.
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produce mycotoxins that contaminate agricultural products.
Developing countries that suffer from drought and heat
stress, moved to the cultivation of yellow corn and field
pistachio crops instead of white corn, however, such change
increased chances of infection with fungi producing
mycotoxins, which greatly affect the quality of the crop and
reduce its marketability.
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RESISTANCE OF IRAQI WHEAT CULTIVARS TO
COMMON BUNT DISEASE AND MOLECULAR
DIAGNOSIS OF THE AVAILABLE RESISTANT
GENES IN EACH CULTIVAR AND ITS CONTROL
USING CLEAN SEEDS OF RESISTANT CULTIVARS.
Emad M. Al-Maaroof and Peshawa H. Saed. College of
Agricultural Engineering Sciences, University of Sulaimani,
IKR, Irag, Email of corresponding  author:
emad.ghalib@univsul.edu.iq
Common bunt disease incited by the seed-borne fungus
Tilletia sp, is one of the most destructive wheat diseases in
the Kurdistan region and the northern parts of Irag. It can
cause more than 70% grain losses and reduce the grain
quality of the susceptible cultivars if not treated with the
proper chemicals. The current study is conducted to identify

resistance sources in Iragi wheat cultivars using pathological
and molecular approaches. Results revealed that 44 released
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FIRST REPORT OF THREE KINDS OF
MYCOTOXINS DIOXYNIVALENOL, NIVALENOL
AND FUMONISIN B2 IN SEEDS OF SEVEN WHEAT
CULTIVARS IN IRAQ. Mohammed Hussein Minati, Plant
Protection division, Basra Directorate, Ministry of
Agriculture, Iragq, Email of corresponding author:
abo_azher70@yahoo.com

This study was conducted to detect and quantify three
mycotoxins Dioxynivalenol, Nivalenol, and Fumonisin B2
in seeds of seven wheat cultivars planted in 17 wheat fields
in Basra province, Iraq, by using high performance liquid
chromatography (HPLC) analysis. The results obtained
revealed that Fumonisin B2 was the predominant mycotoxin,
which was found in 10 fields. The lowest concentration of
this mycotoxin was 110 pg/Kg and the maximum was 11,228
pg/Kg. Dioxynivalenol as a trichothecene was detected in 6
fields with a minimum concentration of 8 ug/Kg and a
maximum of 1,060 pg/Kg. Nivalenol was found only in 4
fields in the range 272-1900 pg/Kg. Fumonisin B2 was only
detected in three fields together with another two mycotoxins
(Fumonisin B2 and Nivalenol), at various concentrations.
The seven wheat cultivars tested varied in their mycotoxins
content. Adana 99 cultivar showed the highest concentration
of both Fumonisin B2 and Nivalenol, which were present at
the rate of 64% and 58%, respectively. Whereas for
Dioxynivalenol contamination, cultivar Ebaa 99 was on the
top, detected in 6 fields at concentrations ranging from 8.0 to
1060 pg/Kg.
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ISOLATION AND IDENTIFICATION OF FUSARIUM
SPP. THAT CAUSE TOMATO FUSARIUM WILT
USING MORPHOLOGICAL AND MOLECULAR
TECHNIQUES. Anna D. Khamas', Nasis A. Ali? and
Mohaned K.M. Ameen?. (1) College of Agriculture,
University of Basrah, Iragq; (2) College of Sciences,
University of Basrah, Iraq, Email of corresponding author:
Anaa.khamas@uobasrah.edu.iq

This study was conducted for the purpose of isolating
and diagnosing Fusarium spp. that causes tomato Fusarium
wilt disease in Basra Governorate morphologically and
confirming diagnoses by pathogenicity test and molecular
techniques. Samples were collected during the two seasons
2018 and 2019 from four locations: Al-Zubair Farms, Al-
Barjisia Farms, greenhouses of the College of Agriculture,
University of Basra, Garmat Ali site, and the greenhouse of
the Plant Protection Department in Al-Garma. More than 30
Fusarium isolates were phenotypically diagnosed based on
the phenotypic characteristics mentioned in key Fusarium
references. The highest frequency of the isolated Fusarium
spp. was 100% at Al-Zobair farms and Al-Barjisia farms, and
56% at the College of Agriculture plastic houses. As for
species frequency, the highest was F. oxysporum (35%),
followed by F. proliferatum (20%) and F. brachygibbosum
(10%), and the least frequent were F. solani. and F. Acutatum
(5%). The diagnosis was confirmed by sequencing the ITS1-
ITS4 region as well as the TEFal region. Accordingly, 12
new isolates of F. oxysporum f. sp. lycopersici were
identified and deposited in the Genbank and specific
identification numbers were assigned to each isolate. The
isolates of the species F. brachygibbosum and F. acutatum
were the first recorded as plant pathogens that cause wilting
of tomato plants. In addition, the species F. proliferatum and
F. equiseti were also identified. The isolates varied in the
expression of their pathogenic severity on tomato plants
between the highest severity of 80% for F. brachygibbosum
ADKZ7 and the lowest of 33% for F. oxysporum ADK31.
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wheat cultivars were divided into four groups according to
their mean infection rate to common bunt disease. The
Resistant group consists of wheat cultivars Farris 1, Ashur,
Tamuz 3, AlMadian, AlBaraka, Latiffiya, and Rabia. The
mean infection rate range of this group was 0.28-3.98% and
was significantly higher than that of all other groups during
two growing seasons. Moderately resistant cultivars included
Bura, Iratom, Charmo, Maaroof, and Al-Rasheed with a
mean infection range of 10.39-21.10%. The majority of the
tested cultivars (63%) showed high susceptibility to the
disease (52.14-91.97%), with the mean infection rate of the
susceptible group ranging from 31.51% in Buhoth 22 to
47.47% in Wafia cultivars. Molecular analysis using SSR
markers GWM7433, XGWM114, and XGWM264 revealed
that Charmo and Hsad- possess the resistance gene Bt9 at
296bp, while Buhoth 10 possesses the known resistance gene
Bt12 at 175bp. All the tested cultivars did not contain the
known resistance genes Bt8, Bt10, and Btll. The high
resistance level of the resistant group may be attributed to the
presence of additionally known resistance Bt genes or other
unidentified resistance genes. The presentation will also
cover the importance of using clean seeds of resistant
cultivars to control this disease.
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some of which are transmitted by air, others transmitted by
soil, and others transmitted by seeds. The seed-borne
pathogens of tomato diseases can be divided into three main
categories, (i) fungal pathogens, the most important of which
are Alternaria solani, A. alternate, Cladosporium spp.,
Drechslera spp., Botrytis cinerea, Fusarium oxysporum,
Rhizoctonia solani and others, (ii) bacterial pathogens such
as Clavibacter michiganensis, Ralstonia solanacearum,
Xanthomonas campestris, Erwinia caratovora, and (iii) viral
pathogens such as TMV. Various methods are used to detect
seed-borne pathogens, including traditional methods such as
isolation on traditional culture media (PDA, WA) or
selective culture media, or developed isolation methods such
as deep-freezing blotter. Immunoassay methods such as
ELISA, or molecular DNA-based methods such as PCR are
used for the detection of fungal, bacterial and viral
pathogens. There are also various ways to control these
pathogens, including chemical or biological methods based
on seed coating with biological factors or by using physical
methods.
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SEED-BORNE  PATHOGENS OF TOMATO
DISEASES: THEIR DETECTION AND CONTROL
METHODS. Mohammed A. Fayyadh! and Mohammed M.
Al-Derawy?. (1) College of Agriculture, University of
Basrah, Iraq; (2) Basra Agriculture Directorate, Ministry of
Agriculture, Iraq, Email of corresponding author:
muamer2010@yahoo.com

Basrah Governorate is one of the most important
governorates of Iraq producing tomatoes during the winter
season. This crop suffers from several diseases that vary in
severity and the amount of loss resulting from them depend
on the variety, the growing season, and the age of the plant
at the time of infection. There are various methods of
transmission of plant pathogens, including tomato diseases,
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Molecular analyses revealed that 12 isolates belong to
Pseudomonas syringae pv. syringae (Pss). The bacterial
suspension of one Pss isolate (H6), collected from a wheat
field in central Syria, was inactivated by formaldehyde
treatment and injected into a rabbit. The quality of produced
antiserum was evaluated by Dot-blot Immunoassay using
homologous and heterologous antigens, and the results
obtained revealed that the produced antiserum was able to
detect Pss with no cross-reactivity with other bacterial
genera (e.g. Xanthomonas).
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PATHOGENICITY OF VARIOUS FUSARIUM
SPECIES IN INCITING HEAD BLIGHT AND
CROWN ROT DISEASE OF WHEAT IN BASRA
GOVERNORATE, IRAQ. Mohammed Hussein,
Department of Plant Protection, Agriculture Directorate of
Basra, Ministry of Agriculture, Irag, Email of corresponding
author: abo_azher70@yahoo.com

The experiment was conducted to determine the
pathogenicity of 32 isolates of nine Fusarium spp. (F.
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BACTERIAL LEAF BLIGHT DISEASE OF WHEAT
(PSEUDOMONAS SYRINGAE PV. SYRINGAE) IN
SYRIA: IMPORTANCE, CHARACTERIZATION,
AND SPREAD. Abdo Abo Bakr!, Mohammad Kassem?,
Safaa G. Kumari®, Fateh Khatib?, Naiem Husien!, Nader
Asaad® and Abdul Rahman Moukahel®. (1) General
Commission for Scientific Agricultural Research (GCSAR),
Syria; (2) Faculty of Agriculture Engineering, University of
Aleppo, Syria; (3) The International Center for Agricultural
Research in the Dry Areas (ICARDA), Terbol Station, Zahle,
Lebanon, Email of corresponding author:
bdabobakr@gmail.com

The quantity and quality of wheat production are
affected by a number of biotic and abiotic stresses, including
bacterial wheat leaf blight disease caused by Pseudomonas
syringae pv. syringae (Pss). Pss is considered one of the
most important seed-borne diseases, as it can play an
important role in the spread of the disease by seed and
agricultural trade. The seriousness of Pss is that there are no
specialized bacterial disinfectants, so it is very important to
use rapid and accurate methods to detect Pss in order to limit
its transmission through infected seeds to healthy fields.
Therefore, the aim of the study was to investigate the spread
of bacterial wheat leaf blight diseases in wheat-growing
areas in Syria and to produce specific antibodies for Pss
detection. In 2022, approximately 500 wheat leaf samples
showing symptoms suggestive of bacterial infection were
collected from 107 fields in the northern, central and coastal
areas of Syria. A total of 56 bacterial isolates were selected
using a semi-selective medium, and were characterized
further using morphological, biochemical (LOPAT), and
pathogenicity tests to identify the isolate’s virulence. Results
showed that the bacterial wheat leaf blight disease was
observed and recorded in 71.2% of the surveyed fields, and
85.7% of the isolates were found to belong to the genus
Pseudomonas. A representative Pseudomonas isolates were
further tested by polymerase chain reaction (PCR) using
specific primers for the syringomycin production gene.
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A-29
EVALUATION OF ORTUS® 5% SC AS A
COMPONENT IN THE INTEGRATED

MANAGEMENT OF DATE PALM DUST MITE
OLIGONYCHUS AFRASIATICUS. Hussein Jameel
Alhamad® and Ageel Alyousuf?. (1) Department of Plant
Protection, Basra Agricultural Directorate, Basra, Iraq; (2)
Department of Plant Protection, College of Agriculture,
University of Basrah, Iraq, Email of corresponding author:
husseinjameelhameed@gmail.com

The date palm is a vital crop for food security in many
regions of Irag. It is an excellent source of nutrition,
providing a rich source of dietary fiber, vitamins, and
minerals. However, Date dust mite Oligonychus afrasiaticus
McGregor (Acari: Tetranychidae) is one of the pests that can
threaten the production of dates, reducing yield and fruit
quality, and the use of acaricides is often necessary to protect
the crop. However, the use of chemical pesticides often
carries with it risks to human health and the environment and
non-target organisms, such as beneficial insects, birds, and
mammals. This study evaluated the efficacy of ORTUS® 5%
SC, in controlling date dust mites in different regions of
Basra province during two growing seasons. The efficiency
rate was 89.43, 93.7 and 98.99 % in the three districts,
Hartha, Shutt Alrab, and Zubiar, respectively, during the
2021 growing season. The field trial was repeated and
applied at more Basra districts, including Diar, Nashwa,
Zubiar, and Hartha during the 2022 growing season, with
efficiency rates of 94.20, 95.20, 99.21, and 100%,
respectively. The results obtained showed that ORTUS® 5%
SC effectively reduced mite populations in all trial sites.
Fruit yields and quality were also significantly improved
following ORTUS® 5% SC treatment. Depending on the
promising findings, this study suggests that ORTUS® 5%
SC could be an effective and safe component of an integrated
pest management strategy for controlling date palm dust
mites. This study outlines an IPM program based on the ideal
use of pesticides in date palm pest management. The
program integrates monitoring, cultural practices, biological
control, and pesticide application. Regular assessment can
help track the effectiveness of the program and identify areas
for improvement.

chlamydosorum, F. equiseti, F. graminearum, F.
pseudograminearum, F. solani, F. avenaceum, F. culmorum,
F. cerealis and F. nygamai) on the spikes, stems, and seeds
of spring wheat cultivar Abu Ghraib 3. Pathogenicity test for
head blight revealed that disease severity and percent
Fusarium head blight (FHB) infection were significant (P <
0.05) for all Fusarium species and isolates when analyzed
individually. F. culmorum, F. cerealis and F. graminearum
caused the highest percent of FHB, 21 days after inoculation,
whereas F. chlamydosporum and F. nygamai were the least
pathogenic. F. pseudograminearum had the greatest effect
on seed germination (40-48%), followed by F. culmorum
(53-60%). Most of the examined Fusarium species and
isolates significanttly (P < 0.05) produced stem discoloration
as an indicator of Fusarium crown rot (FCR) infection. F.
pseudograminearum had the highest average disease
severity (60.58%), followed by F. cerealis (51.13%), F.
culmorum (49.58%), F. avenaceum (48.61%) and F.
graminearum (43.92%).
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A-31
A QUALITATIVE AND QUANTITATIVE
DETECTION OF OCHRATOXIN A AND
IDENTIFICATION OF FUNGI PRODUCING IT IN
APPLE FRUITS. Manar M. Abbas, Mohammed A.
Fayyadh and Labeed A. Najim, Plant Protection Department,
College of Agriculture, University of Basrah, Iraq, Email of
corresponding author: muamer2010@yahoo.com

Fruit rot diseases are among the most important
diseases which infect fruits and vegetables following harvest
during transportation and storage. The diseases are caused by
a group of fungi such as Penicillium, Alternaria,
Colletotrichum,  Botrytis, Fusarium, Rhizopus, and
Aspergillus. Most such fungi produce different toxic
compounds known as mycotoxins, in apples and other fruits,
which have detrimental effects on human health.
Ochratoixns are one of the most common mycotoxins in
fruits and other agricultural products. Ochratoxins can be
produced by several fungi, the most important of which are
Aspergillus ochraceus, A. carbonarius, and Penicillium
verrucosum. This study aimed to isolate and molecularly
identify fungi from both local and imported apple fruits and
assess their contamination with ochratoxin A by using
HPLC. lIsolation results showed that Penicillium spp. and
Cladosporium sp. were the most frequent fungi detected in
local and imported apples. The results showed that most of
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A-30
ISOLATION AND IDENTIFICATION OF FUNGI
ASSOCIATED WITH PALM FRUIT ROT DISEASE
(DATES) AND ASSESSMENT OF THEIR
CONTAMINATION WITH AFLATOXINS AND
OCHRATOXINS. Muntaha J. Kadhim, Mohammed A.
Fayyadh, and Yehya A. Salih, Plant Protection Department,
College of Agriculture, University of Basrah, Iraq, Email of
corresponding author: Gmuntaha37@gmail.com

This study was conducted for two seasons (2021-
2022), to isolate and identify the fungi associated with date
palm fruit rot, morphologically and molecularly. The results
obtained showed that several fungal species were associated
with the disease, the most important of which were
Aspergillus niger, Penicillium sp., Fusarium sp., Alternaria
alternata, Curvularia lunata, and Chaetomium globosum.
Nucleotide sequencing for A. falvus and A. parasiticus were
deposited in GenBank under accession numbers
OP602315.1. and LC752805.1, respectively. Aflatoxins and
ochratoxins detection in different date palm cultivars using
HPLC revealed the presence of the toxins at concentrations
in the range of 20.14-90.25 ppb for aflatoxin and 20.1-44.5
ppb for ochratoxin.




pathogen F. oxysporum f. sp. lycopersici. Diagnosis of the
pathogenic fungus by morphological and molecular methods
indicated that the isolates belong to F. oxysporum f. sp.
lycopersici, the causal agent of vascular wilt disease in
tomatoes. The results obtained also showed that the
biological agent T. harzianum (Th) and humic acid (H), had
a combined positive effect on plant height when plants were
grown in pots or in the field. The plant height in a soil
infested with the pathogenic fungus in the pots and field
treated with Th + H reached 73.33 and 88.74 cm,
respectively, whereas in the control treatment plant height in
the pots and field reached 60.51 and 78.08 cm, respectively.
The results obtained also showed that the fresh shoot weight
in the pots treated with Th + H reached 66.18 g, whereas
following the two treatments Th + H and Th fresh shoot
weight reached 92.26 and 92.61 g, respectively, as compared
with the two control treatments in the pots and in the field,
where shoot fresh weight reached 39.67 and 40.81 g,
respectively.
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the local and imported apple fruit samples were
contaminated with OTA, and its concentration ranged
between 98.5 ng/g and 55.25 ng/g.
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A-32
USING HUMIC ACID AND TRICHODERMA
HARZIANUM IN CONTROLLING FUSARIUM WILT
DISEASE IN TOMATO CAUSED BY FUSARIUM
OXYSPORUM F. SP. LYCOPERSICI. Hussein Sabah
Sattar Alhusseiny, Plant Protection Department, College of
Agriculture, Basra, lraq, Email of corresponding author:
Husseinsabah4000@gmail.com

The results of isolating F. oxysporum f. sp. lycopersici
in many areas of Basrah Province in Iraq have shown that
there are tomato crops infected with fusarium wilt, with an
infection rate of up to 35%. The biological agent T.
harzianum showed a high antifungal activity against the
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A-34
ADVANCING PLANT HEALTH TECHNOLOGIES
FOR SUSTAINABLE WHEAT PRODUCTION: A
COMPARATIVE STUDY OF PLANT EXTRACTS
AND ESSENTIAL OILS AS INSECTICIDES AGAINST
TRIBOLIUM CASTANEUM. Seham Salah!?, Ageel
Alyousuf? and Mohammed Abbas?. (1) Dep. of Economic
Entomology and Pesticides, Faculty of Agriculture, Cairo
University, Egypt; (2) Department of Plant Protection.
College of Agriculture, University of Basrah, Iraq, Email of
corresponding author: sehamsalah1987@gmail.com

One of the main future challenges for the agricultural
sector is increasing food safety for the global population.
With the increased consumer awareness about the hazards of
synthetic insecticides, the use of safe alternatives becomes a
need to protect the grains and their products. The postharvest
losses in agriculture are considered a major food security
risk. This study evaluated both plant extracts and essential
oils (EOs) from different seven plants as grain protectants
against the adults of Tribolium castaneum (Herbst)
(Coleoptera: Tenebrionidae). The use of plant extracts from
Mugworts, Artemisia annua (Asterales: Asteraceae), Black
seeds, Nigella sativa (Ranunculales: Ranunculaceae),
Harmela, Peganum harmala (Sapindales: Nitrariaceae),
Anis, Pimpinella anisum (Apiales: Apiaceae), Caraway,
Carum carvi (Apiales: Apiaceae), Cumin, Cuminum
cyminum (Apiales: Apiaceae) and Fenugreek, Trigonella
foenum-graecum (Fabales: Fabaceae) caused a mortality rate
to T. castaneum adults after four days of exposure time
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A-33
TERMITE MICROCEROTERMES DIVERSUS: A
DOMINANT PEST IN IRAQI DATE PALM
ORCHARDS. Ageel A. Kraidi, Ageel Alyousuf, and
Muslim Ashor Al-Etby, Department of Plant Protection,
College of Agriculture, University of Basrah, Iraq, Email of
corresponding author: akilrazak82@gmail.com

Irag has been one of the most important countries in
date production since ancient times, with the world top
production during the 1970s and 1980s when the number of
palm trees reached 30 million. Recent statistics from the Iraqi
Ministry of Planning show that the number of palm trees in
2023 has decreased to 20 million, with 3 million in the Basra
governorate. One of the factors that contributed to the decline
in Iraq's date production is the prevalence of pests in orchards
due to neglect at both the government and private levels.
Farmers neglected their orchards due to the high cost of
maintenance services, leading to the spread of pests such as
termites. A field survey was conducted in the Basra and
Maysan provinces to assess the damage caused by pests,
including the severity of infestation, the spread of the pest,
and the timing of its flight during the growing season. The
study also aimed to identify the most significant pest species
that infect date palms, determine the varieties that are most
affected, and develop environment-friendly solutions that
minimize damage to the surrounding biodiversity and natural
enemies. Results obtained revealed that the termite
Microcerotermes diversus was the dominant pest species
infecting date palm orchards. The Al-Sayer variety was the
most affected and was observed mainly to occur in palm
trunks older than 20 years. The area of Qalaat Saleh in the
Maysan province had the highest incidence of infestation
among the surveyed areas.
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THE ROLE OF ENDOPHYTIC FUNGI ISOLATED
FROM DESERT PLANTS AND PLANTS GROWING
IN SALINE SOILS IN THE RESISTANCE OF
TOMATO PLANTS TO FUSARIUM WILT DISEASE
AND ENVIRONMENTAL STRESS (SALINITY). Lina
K.M. Awad and Mohammea A. Fayyadh, Department of
Plant Protection, College of Agriculture, University of
Basrah, Irag, Email of corresponding author:
lina.kadhim@uobasrah.edu.iqg

Endophytic microorganisms are a group of organisms
that spend all or part of their life cycle inside plant tissues
without causing any symptoms. It includes a group of fungi
and bacteria that have a role in improving plant efficiency to
resist environmental and biological stress and promote plant
growth. The trend has become to use such microorganisms
as an alternative to chemical pesticides in various countries
around the world. Endophytic fungi were isolated from
desert plants and from plants growing in saline soils, which
represent an important part of the ecosystem in Basrah
Governorate, and these fungi were used in inducing systemic
resistance of tomato plants against Fusarium wilt disease
caused by Fusarium oxysporum f. sp. lycopersici (Fol).
These fungi were identified by sequencing the ITS1-1TS4
region. The effect of three concentrations of endophytic
fungi filtrate on the growth of Fol and the germination of
tomato seeds was tested. The role of the isolated endophytic
fungi in controlling tomato wilt was also tested in
greenhouse trials using two methods, the first in which
tomato seeds were soaked in the endophyte fungal
suspension, and in the second, roots of tomato seedlings were
dipped in the endophytes suspension. The results obtained
showed an increase in the activity of the peroxidase enzyme,
which led to a decrease in the infection and severity of the
pathogenic fungus, as well as an increase in total chlorophyll,
total soluble carbohydrates, total free amino acids, and an
increase in fruit production in plants treated with isolated
endophytic fungi in both experiments, with the superiority of
the tomato plant seedling experiment in which systemic
resistance to fusarium wilt disease was induced.
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reached 96.67, 93.33, 93.33, 90.00, 86.67, 83.33, and 60%,
respectively. Whereas, the mortality rate reached by all
evaluated essential oils for the same plants were 93.33,
86.67, 80.00, 73.33, 63.33, 56.67, and 50.00%, respectively.
The use of a 20% concentration of Artemisia annua and
Nigella sativa plant extracts were the most efficient against
T. castaneum adults, with 96.67 and 93.33% mortality, four
days after exposure, respectively. Generally, the
effectiveness of plant extracts was more effective than the
essential oils. These results indicate that plant extracts are
potentially an effective control component against
postharvest pests.
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CONTROL OF SCAPTOMYZA FLAVA (DIPTERA:
DROSOPHILIDAE) AND  ESTIMATION OF
ACETAMIPRID AND ABAMECTIN PESTICIDE
RESIDUES ON RADISH LEAVES USING HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY
(HPLC). Amjed Fadhil Alsaadi, Department of Plant
Protection, College of Agriculture, University of Basrah,
Iraq, Email of corresponding author:
Amjed.fadhil@uobasrah.edu.iq

The insect Scaptomyza flava (Diptera: Drosophilidae)
is a serious pest that attacks plants of the family Brassicaceae
and causes high yield losses. The objective of the current
study was to evaluate the relative efficiency of three different
insecticides in controling this pest, and to determine the
acetamiprid and abamectin residues in radish leaves and
roots. The results obtained in the laboratory showed that
acetamiprid was superior to apamectin and deltamethrin with
insect mortalities of 87.3%, 72.8%, and 57.8% for the three
pesticides, respectively, 72 hours after treatment. Whereas in
field experiments, acetamiprid produced the highest
mortality rate of 70.58% and deltamethrin, produced the
lowest mortality rate of 54.42%. The HPLC analysis
indicated acetamiprid and abamectin residues sharply
decreased from 1856.8 and 25.9 ppm to 0.0 and 0.0 ppm in
both radish leaves and roots, respectively. It can be
concluded from this study showed that both acetamiprid and
abamectin are effective and safe pesticides for the control of
S. flava on radish.
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BUTTERFLY SPECIES POLLINATORS
(LEPIDOPTERA) ASSOCIATED WITH PLANT
FAMILY BRASSICACEAE IN BASRA, IRAQ. Faisal
Nasser!, Ageel Alyousuf' and Hanaa H. Al- Saffar?. (1)
Department of Plant Protection, College of Agriculture,
University of Basrah, Irag; (2) Irag Natural History Research
Center and Museum, University of Baghdad, Iraq, Email of
corresponding author: faisal.nasser@uobasrah.edu.iq

A survey was conducted on butterflies in two regions
of Basra, southern Iraq, between November 2021 and March
2022. The study identified ten butterfly species belonging to
ten genera from four families: Nymphalidae, Pieridae,
Lycaenidae, and Hesperiidae. Among the identified species,
Vanessa cardui had the highest level of distribution, while
Pieria rapae had the lowest.
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ISOLATION AND IDENTIFICATION OF FUNGI
ASSOCIATED WITH WHEAT HEAD BLIGHT
DISEASE IN THE SOUTHERN REGION OF IRAQ.
Sabah Al Deri and Diaa Al-Waily. Department of Plant
Protection, College of Agriculture, University of Basrah,
Iraq, Email of corresponding author:
sabah.safi@uobasrah.edu.iq

A field survey was conducted in the governorates of
Basra, Maysan, and Dhi Qar in order to determine the spread
of wheat head blight disease. Survey results showed
variability in disease incidence in different locations. The
highest disease incidence was in the Basra governorate at
Korna and the lowest in the Nashwa region. In Maysan
governorate, highest incidence was in Kemit and the lowest
in Qalaat Salih, but in Dhi Qar governorate, the highest
incidence was in the Qalaat Sukkar area and the lowest in the
Al-Gharraf area. Results of isolation and identification
showed that the following fungi were associated with blight-
infected wheat  spikes:  Fusarium  boothii, F.
pseudograminearum, F. graminearum, and F. culmorum.
This is the first record of F. boothii on wheat in Irag. The
diagnosis of the isolated fungi was confirmed by using the
polymerase chain reaction (PCR) technique.
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BIODEGRADATION OF THE FUNGICIDE
CARBENDAZIM  USING TWO BACTERIAL

ISOLATES. Sara Nadhim Hameed and Alaa Hassan Al-
Farttoosy, Department of Plant Protection, College of
Agriculture, University of Basrah, Iraq, Email of
corresponding author: alaa.hassan@uobasrah.edu.iq

Carbon-source availability is considered a suitable
condition for bacterial growth, and its healthy development.
Hence, the current study aimed to evaluate the ability of two
bacterial isolates in degrading carbendazim fungicide using
high-performance liquid chromatography (HPLC). The
results obtained revealed that both Klebsiella pneumoniae
and Pseudomonas aeruginosa were capable of reducing
carbendazim concentration in the mineral salt media (MSM).
Both isolates reduced carbendazim concentration from 60
mg/L to 8.3 and 12.9 mg/L, 14 days after application,
respectively. Meanwhile, the control treatment showed that
carbendazim concentration decreased from 60 mg/L to 30.5-
36.5 mg/L during the same period (14 days). Whereas the
carbendazim concentration in the soil decreased following
treatment with K. pneumoniae and P. aeruginosa from 60
mg/L to 15.7 and 15.33 mg/L, 14 days after application,
respectively, compared to the control where fungicide
concentration was reduced from 60 mg/L to 40.4-41.3 mg/L
during the same period (14 days).
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infestation rates on Jujube cultivars (Al-Tuffahi, Bombawi,
Zaytouni, and wild). The highest infestation rate of fruit flies
was in the areas of Khor Al-Zubayr and Al-Qurna (21%),
followed by Shatt Al-Arab (19%), Al-Madinah district
(18%), Abi Al-Khasib district 17 % and Al-Sadiq district (16
%). The results also showed that the highest infestation rate
were on the Zaytouni and Bombawi cultivars (35 and 25%,
respectively), whereas the wild cultivar had the lowest
infesation rate with jujube fruit flies (4%), The infestation
rate for the Al-Tuffahi cultivar was 14% throughout the
Basra province. In general, the highest infesation rate was
concentrated in the southern region (28%), followed by the
eastern and northern regions (18 and 16%, respectively), and
the lowest was found in the western region (13%).
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FIELD SURVEY FOR FRUIT FLY INFESTATION OF
DIFFERENT JUJUBE (ZIZIPHUS SPP.) CULTIVARS
IN BASRA PROVINCE, IRAQ. Huda Al-Mayoof and
Adgeel Alyousuf, Department of Plant Protection. College of
Agriculture, University of Basrah, Iraq, Email of
corresponding author: hmts19781978@gmail.com

A field survey was conducted for fruit flies that infect
the fruits of Jujube trees (Ziziphus spp.) in Basra province
during the agricultural season 2021/2022. Two species of
fruit flies belonging to the Tipheritidae family were
identified, namely the Jujube fruit fly Carpomya incomplete
and the peach fruit fly Bactrocera zonata which had variable



