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Abstract

Drought is an extreme climatic event, that has a direct influence on lifestyle and human activities on Earth.
It is an important phenomenon worthy of study. In order to characterize drought intensity in Ein Affan and
Nabi Mata Mountain (Tartous / Syria), during the last 30 years (1984-2013), six indices of drought and aridity
were tested (Sn, RDI, Al, AIE, HIC, P-ETP). To investigate the effect of drought on Pinus brutia tree rings,
dendroclimatological analysis was examined. Results showed that, the correlations between drought indices
and tree-ring index were weak, negative and nonsignificant in Nabi Mata Mountain, while they were positive
and significant (P-value= 0.05) in Ein Affan Extreme drought was found in some seasons for Sn drought index,
but it was completely absent during all the years of study for other indices. In general, there has been a
decrease in drought in both sites.

Keywords: Syria, Drought, Pinus brutia, Tree Rings, Ein Affan, Nabi Mata Mountain, Dendroclimatology.
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Abstract

Fusarium root and crown rot and head blight are the most important diseases limiting wheat production.
Although there are many studies related to these two diseases in the world, few studies were conducted in
Syria. Therefore, this study aimed to identify some Fusarium species associated with roots, crown and spikes
of wheat, based on their morphological characteristics on Potato Dextrose Agar (PDA) and Carnation Leaf
Piece Agar (CLA) media. Eighty isolates were obtained from different areas for wheat cultivation in Syria, and
through the methods adopted in this study, a high-level morphological description of thirteen Fusarium species
was achieved: F culmorum, F. sambucinum, F graminearum, F. compactum, F. acuminatum, F. semitectum, F.
pseudocercinatum, F. solani, F. oxysporum, F. proliferatum, F. verticillioides, F. sporotrichioides, F. equiseti. The
most frequent species was F. culmorum with 36.35%, followed by F. proliferatum (16.25%), while the frequency
of other species ranged between 1.25 and 8.75%. This study is one of the few or rare studies that gave a precise
morphological description of many Fusarium species affecting wheat, which can be used as a taxonomic base
for many interested in the classification of Fusarium species.

Keywords: Fusarium, Wheat, Root and crown rot, Morphological identification, Syria
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Abstract

The Longhorn beetle, Cerambyx sp. are important polyphagous wood borer insects, attack fruit and
ornamental trees causing huge economical losse. Morphological description of eggs of Cerambyx spp was
carried out during 2014 to 2016 in the Scanning Electron Microscope (SEM) lab at Biological Control Studies
and Research Center, Faculty of Agriculture, University of Damascus by using KYKY2800B SEM. Results
indicated the presence of hairs (capillaries) on the egg wall with different length according to species. Also
holes were found between hairs with different on diameter according to species, the mean length of micropyle
(293.8+17.11, 452.2+33.67, 498.9+14.7, 371.2+8.4) ym, mean width micropyle (293.8+17.11, 295.6+9.29,
365.1£18.3, 329.6+15.39) um, and mean length capillaries (23.1+1.4, 14.4+1.5, 9.6£1.6, 13.9£2.36) ym, on
C.carinatus, C.miles, C.nodulosus, C.dux respectively.

Keywords:Scanning electron microscope SEM, Wood borer,Cerambycidae, Cerambyx spp, egg, Morphological
study.
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S ol G 9153 o) ainl) sl o ) (g i 35 ek 1 e sl ey e slaieY) ol
LS «(1991<Hernandez) ssbiay) o Ll VO (sl e i 51l il LS «Cerambycidae (8L xie (Sl Al
(A) e /(L) Caadl Jsb O Al Canaie) 13 ¢ Y ama GO ) lld 2 gays A e (sl e 5 Jsba ddua
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455 o g Comdt 2l ga
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A s [Bdes Aaalag de) )l AUS (8 A o) AadlSall il a5 Gy S e
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Cerambyx carinatus *
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dalaiall o3 (g giadY g g yilall JSA il culac| Ly glat <G velad il &@Lﬁ; cum 17.11 £ 293.8 séill ylad aly 3)
Lele um 3.03220.6 538 b Jaws siay JSI 445 S i 35 il Anaall dadaiall o aa g5 ¢ aill 5 <l junll) ciliy i) e
144231 Wl sha Jaus s il (ol jnt) Ty ol 52l (ym gl A JUal) 5 810 ooty 55 (11 JSN) Loy (S8 piall Jaall el
O el Jan giay 3 8 o e alatie and JSG e 633 Zaefs e 27,36 +485.38 5 ans gia ladans e e j5i5 qum
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ALKASSIS - ZGHEB (BCSRC)2016 ‘

I
30 KV 62.3X 1mm  KYKY-2800B SEM SN:0099

.C.miles s A J8al) il 5 J<idf

ALKASSIS - ZGHEB (BCSRC)2016
s e e e e e ey
30KV 97.7X 1mm  KYKY-2800B SEM SN:0097

LS r
- ALKASSIS - ZGHEB (BCSRC) 17/6/2014_ §

e & i
10KV 193 X 100 um  KYKY-2800B SEM SN:0087

ok
BMIALKASSIS - ZGHEB (BCSRC) 17/6/2014
10KV 200 X 100 um KYKY-2800B SEM SN:0082

.C.dux s A1l Jiaal) Glail) |7 Jsdl)

“TUALKASS ALKASSIS - ZGHEB (BCSRC)2016
SO/KVEGS. OX 30 KV 68.0X 1mm _ KYKY-2800B SEM SN:0118
.C. nodulosus s &l Jilial) Gladl) 9 Jil) .C. nodulosus ¥ A1, 8 Jil)
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p——— A >
EALKASSIS - ZGHEB (BCSRC) 20/5/2014/% L Bl A KASSIS - ZGHEB (BCSRC) 20/5/2014
S,

10KV 184X 1mm  KYKY-2800B SEM SN:0065 10KV 104X 100 um KYKY-2800B SEM SN:0068
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3) 3ol all S plasiulie Jaill cililee o die 31 5 5l 3ol ) ¢ gaill CaiddS 23 LS ) 83 5 all Jal gal) Gmmy s pa g Al
Ll gl ) sai clalaie 8Ll (550 (Jae 352 1 €0.5) (3ad) Jas sl (8 clissan¥) (aen (e 380 53 aladiad ) ALYl (20 23 5
Al aaillde )
Jare Jlef Jfge 0.5 58S el (un 8 ¢ aalal) wady sine 3505 % 84 iy sy dps e Jael J/ga 2 S il o giial) iy
O A (o 1.12) e a lef L) o 8 391 A0 ol Ll ol L) n s (35 s (5 o 503 1.85)
o5 12 5y 23 22 23 5 s Ay Al sl L) a5 gilitl) zeain 5
A1) Al gl ) S ARG aladiaaly a1 Ll e i) Gmen Jadall aey saaaall culilall 3 5 sl Ul o s
s S gl S are e Jaylea (% 99 ) 96) dulle ()5l bl dans il 385 (il e Usly 22 alasiuly oli3 (ISSR)
i) Gaany Al siadl il &
ISSR ¢ 59 il i) (man Al Al Ao 5 il Aalos g Jadadl 0 ) Cpun guadl 3 Aom L) SLalSH

©2020 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF-181 (p:41 - 53)

3LST-2020 (2) 13 2olol csliall g yall Alel | The Arab Journal for Arid Environments 13 (2) 2020 - ACSAD
4



Abstract

Thisresearch was carried out in the laboratories of National Commission for Biotechnology (NCBT) and Faculty
of Agriculture (Damascus- Syria) during the years 2014-2016. The aim of this study has been to propagate
and preserve Iris nigricans in Syria from deterioration.

In this study, minimum growth conservation has been attempted with 2 temperature regimes (3°C and 23°C),
and different concentrations of Absisic acid (0, 0.5, 1, 2 and 3 mg/l) free of plant growth regulators using
shoot-tip cultures. Results showed, that the highest survival percentage (84%) were observed when using the
concentration 2mg/l ABA on 3°c after 12 months with significant difference compared with the control, the
concentration 0.5 mg/l gave the highest rate of multiplication (1.85) with significant difference compared with
the control and good shoot length (1.12cm) in control. but at 23°c, all the cultured were died.

22 ISSR primers were used to determine the Genetic stability in this study. The genetic stability was high
(from 96 to 99%) before and after preservation by ABA Therefore, Storage of Iris L. in ABA was found to have
no adverse effect (genetic variation) on the regeneration rates.

Keywords: Iris nigricans, in vitro conservation, Absisic acid, Genetic stability, ISSR.
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50 (AG)8T ISSR1

52 (GA)8 C ISSR2
50 (CABT ISSR3
52 (AC)8 G ISSR4
50 (AC)8 T ISSR5
56 (GA)8 CG ISSR6
54 (TC)8 GA ISSR7
54 (TC)8 AG ISSR8
56 (AC)8 GG ISSR9
56 CCAG (GT)7 ISSR10
54 (GT)4 (GA)5 ISSR11
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;0= sS4l 5 (1X Loading buffer Bromophenol blue)

(15% Ficoll 400 + 1.03 % bromophenol Blue + 0.03 % xylene cyanol FF + 0.4 % Orange G + 10 mM Tris-
HCI + 50 mM EDTA)

Akp s 0o 52 Lad) add ol 5l aasil jase 5l (s alea ddls)

eyl Julatl) g4y 23l apanati- 3

e Bilas Al A (Completely Randomized Block Design) 4kl 430 dall chleUadll avaad (389 4 jadll Cuaiay

Abal) AV Ae ) calilss Aabu g Jasal) o jlas

lamiady il giall 5 8 5 0y pm gyl o5 S5 (5 12 e ) S S (6 my 3 cileloe IS0 ) S0 3 Jamay Aol ki

XLSTAT gebi s plasiuly lla 5 (0% | 4 sine 5 siue 2ic LSD (5 im0 (58 Jil e i s ANOVA il Jalas

M 25 &3 (TotalLab gebin aladiuly szl Ge Al DNA I ads ana 33 i 388 o) sl 4l a0 dl il ually Ul

G815l A8 ghmn i g oAbl Aa 3ol 05 83 53 pall e all 1) LD SU ) cilidanall O s s ¢ (gubiial) ciliaall (IS sl

PAV S5l

¥ Y (P L
13 9 Gy goad) ) gai a3 (ABA) o) aea pflidaal 2o 1
5l al) cila )y DAL Cl saill AUt Jans sia g ¢ HUSY) Jana s colill dansi 8 4y ine (3558 35a s p2e (3 Js2all) il a3
Lol colial) s (8 4 sinae (3508 Al 25n g Jaaly ol Laaiioual) i) (men 381 Aonilly Lal el A3 5 50 200 Ladiindl)
sl e (Lnd 508 1,555 1,75 ) Uikaed 31 (U /0 2.5 1) lilabaall 5 (L puma | 503 2.05) 2Ll (5 g 88 ECY) Jamal Al
) gaill J)ghal o siad dpilly sl e (am 0.97 ¢1.31) g 0.5 Alalaall 5 2Ll 3685 LS (5 AY) clabaall U Sle
(s AY a1 ) sall clinall Bl 5 Usladl ¢ 81 ) shal sai Jashy lissa¥) (s () (g0 4o Jsaanll 28 Lo qa geiliil) o2 (380 5 5
Caes S 538305 01 453 (Y sl a5 (2014 035 )5 Guillermo) g A sl 4 a5 ¢y saadl s aell s 31y sY) e
Jlen 35S 5l plasiian) vie ¢ il e il g ualad) Jesll 3 % 70590 <y 3 colal dani 3aly ) ) ol axdivsall clisasy)
O e adle Jsanll ai Lo (3050 138 5« il e 0 583l (el (3% 16,675 77.5 Jaas 531 38 LAIL 45 jlie 4y 5ina (35 505
(2012 3255 Yun-Peng) pssllll i b elis dsnsi el Jhel ABA e Jds 3 4l ibiaall Lol
ondd) el (B (% 63.67594 ) e\l Al da e cilas 3) 3 ) all da o (mlidl ae oliall A g ) il e 53 LS
& (% 32.33572.47) o 23 5,1 all da )2y &5 )lie &y gina (35085 20 3 31 yall A jo o Laiall S lavie o il e sl
O o8 (p2° 2) At bl ja da 3 b e 15 83a) psalil) il Jada (S 4df iall s (i LS ¢ 5 e (Ll (gl
Oe ) iy LS (2012 <0325 Yun-Peng) Jashll a% 24 5 ) sl da jo 3 Jadall 3 538 o) 31, 5¥) IS s Juan¥) sai o
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(2013 ¢35 Cruz-Cruz ¢2011 <Engelmann
30 da ) b Ladall (61 (% 100) sliall Aol e o cifiag 288 colisnas¥) 38 55,0 jadl da o o Jelall 3l daaly W
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) a5 3) g 81 ga dal 38 Sl Gaes of JaaDld Gualil) el &l saill JI skl Jas gie g HESY) Jasey (slaty Lo el
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3 sl ) shol s Lo b Laga |y 5 chanssne V) G o3 LS (5 a1 sl i yi5e il s g 81 U5kl Lo 5 4l ABA
OSall sk ey et Al At Sl el sall (e Gaaall 128 22y

S 69 3 e ry agal) Gy geal) il gai s B ABA ABlid) il L3 Jgaad)

I g
(ps) <l gall) J sk Janw gia (s sad) JUSY) Jara (%) s\ dpuss (%) 30,20 A3
Lugdl %23 %3  huad %23 %3  hugdl %23 %3 (JI&s) ABA 35
131s 175 091% 205 245 17  100°  100°  100° AL
0972 115> 0.8% 14>  14p 14 95 90 1002 0.5
0.62° 077« 048% 175% 17  1gb 95 90 1002 1
0.43° 0420 043 155 12  19® 1002  100°  100? 2
0.46° 035 058% 145> 14 15  100°  100° 1000 3
0.88°  0.64 1622 1.66° 9" 100 b il
0.33 0.66 7.62 LSD, ,, Jeuil
0.34 0.35 3.9 °{’S°3::"
0.34 0.51 6.29 ALBS'?)ﬁ"
oualad) gy
() < 3aid) J gha S gia (s sa) JESY) Jare (%) sl 4o (%) 31 Aa 0
hugdl %23 %3 Lugd %23 %3  huad %23 %3 (i) ABA 355
138= 1.9° 087 205 25  16* 775 65  90® AL
0.83° 082 085 1.68® 154© 183% 802  70° QO 0.5
0.37° 04° 034 15>  15e  15% g5 700 1002 1
0.44c 038 05° 150 142 16+ 83670 77.33% Q0 2
0.5% 039° 06  1.38 117°  1.6% 902 80 1002 3
078"  0.632 1622 1,630 72470 94 b il
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0.39 0.5 228 LSD, ,, S
0.37 0.35 11.19 °{*§3 ‘:"0‘1"’
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0.5 1.7 SpidEl 1
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Clalasy 48le @l aesd G WS ¢ Smithe 1999 5 Swamy) <lall 8 LAY Alaind 5 oludil 5 gad Cpuund Gl (il ol
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4 0.95 0.96 0.96 1.00
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Abstract

This research was carried out during 2015 in the nursery of Agricultural Sliman Company (Lattakia, Syria). The
aim is to study the effect of some biological and genetic indicators on the success of grafting and development
grafts of Carob tree by studying three kinds of minigrafting: Auto-grafting, Homo-grafting and Hetero-grafting.
Two monthes Carob seedlings resulted by two chosen genetic types, (Snobar Jablah and Alhafa) were used.
Scions were also taken from seedlings. Grafting was conducted by using Pipe Grafting way in disciplined
conditions growth room.

Auto-grafting has revealed the important effect of biological and genetic factors for grafts on the success of
grafting. The results have shown that Auto-grafting surpassed significantly Hetero-grafting in a significant
reference for both genetic types. Auto-grafting has surpassed other kinds of grafting in terms of subsequent
growth of grafts. Besides a variety in biological indicators values has been noticed between the two studied types
In favour of Snobar Jablah type against Alhafa,s type non significantly. We conclude from the study the effect of
genetic status of grafts on the success of grafting and the development of some quantitative indicators of grafts.
The scion also has an important role in the success of grafting.

Keywords: Ceratonia siliqua L., Minigrafting, Biological and genetic indicators, Vegetative strains reproduction.
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Abstract

This research has been conducted in Humeimeh Goats Research Station, belonging to General Commission
for Agricultural scientific (GCSAR), located in Northeastern of Aleppo. It aims to throw light on the factors
that causing mortality in Damascus Goats kids in the semi-intensive system under dried areas condition in
Damascus kids between 3 days and 4 months. In total of 205 data belonging to mortality cases were recorded
during 2008-2009. Mortality causes were classified according to symptoms before dying, bacterial culture
and pathological findings. Mortality rates through 3-10 days, 1-2, 2-3, 3-4 and >4 months were 4.3, 17.5, 46.3,
29.4% and 2.5%, respectively. Following mortality causes were reported: weak births (4.7%), Pyogenous
arthritis (2.8%), Enteric Colibacillosis (31.9%), Maldigestion- Tympanie& weaning problems (1.4 and 41.3%),
Enterotoxaemia (11.3%), Hemorragical enteritis (4.2%) and Pneumonia (2.3%) at following age stages 3-10,
30-35, 45-70, 285, 80-130, 95-105 and 90-120 days.

Weaning problems and enteric diarrhea were placed in the top of the infections that causing mortality in
Damascus kids with significant differences (p<0.01). Statistics controlling mortality caused by different
pathogens for different age stages by sex were not significant (p>0.05) except for enteric diarrhea (p<0.01).
Mortality in dams and sirs through two consecutive years has been repeated 25 out 151 in and 5 out 33,
respectively. Partition of dams and sirs in mortality by relative risk determination was not confirmed (0.9834).
Unknown Mortality cases in weaning period in Damascus kids was explained by management errors. Also,
many bacterial, viral, may be involved in the etiology of the mortality. It concluded the importance of health &
nutrition management, and screening of the most important causes of the mortality in Damascus kids in dray
areas.

Keywords: Mortality, Damascus Goats, Kids, Weaning.
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Abstract

Cellulose derivatives were investigated to develop a superabsorbent ecological material to be used in field
of animal production and other agriculture uses. The study was carried out at Bassel Al Assad Equestrian
Club (Damascus/Syria) at date of 2016/2017. Sodium carboxymethylcellulose (CMCNa) was cross-linked with
different levels of aluminum chloride and mixed with microcrystalline cellulose (MCC) and calcium carbonate
as economic filler and for foaming agent. All three materials were used together at four levels. Data of 128
observations with 2 replicates were designed via factorial experiments 4x4x4 and analyzed using (ANOVA)
according to GLM procedures. Duncan's multiple range test was used for means comparisons at level of
(P<0.01). The results showed significant differences between all treatments and all interactions except of
the interaction between CaCO3 and MCC. The results also proved that the developed materials have a high
water-absorbent capacity for all levels of treatments, where the lowest value passed 10g/g and the highest
value passed 23g/g which mean the materials belong to superabsorbent SAPs. The results cleared that
CMCNa cross-linked with 5% AICI3 showed highest level of absorbency while the rate of 10-12% crosslinking
exposed more cohesion and easier production facility. Furthermore, the results highlighted that the best rates
of MCC are 20% and 30% associated with possibility and flexibility for using CaCO3 as economic filler. As
a conclusion, the study indicated the possibility for developing a superabsorbent ecological material using
cellulose derivatives which can consequently contribute in protecting forests and environment.

Keywords: CMCNa, Superabsorbent, MCC, CaCOs.
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Abstract

In this study, the groundwater contamination of nitrate and nitrite in Akkar plainTartous Governorate (Syria) by
nitrate and ntrite was evaluated, by analyzing water at 16 points for monitoring during the winter and summer
seasons of 2016.

Based on the test results for estimating the average concentration of nitrates in the groundwater samples
taken from different areas in the Akkar Plain, the nitrate and nitrite distribution maps were produced in the
study area.

It was noted through the study of maps that the spread of nitrates and nitrite in the groundwater was random,
and this is due to the different sources of pollution where the use of fertilizers randomly and vary amounts
used from one area to another, indicating that the causes of pollution varied and return to the use of fertilizers,
in addition to the existence of sewage networks and the presence of laboratories In some areas, the olive
press has increased pollution rates.

The results of the chemical analysis to estimate the amount of nitrates (NO3") in the groundwater samples
taken from different areas in the Akkar plain showed that the most of the average concentration of nitrates in
all the studied samples was less than the maximum allowable concentration according to the Syrian standard
of drinking water (50 mg/l), The average concentration of nitrates in the samples taken from Guimaisa in the
summer, was slightly above the allowable limit (57.59mg/l).

The results of the chemical analysis of groundwater samples to estimate of nitrite (NO2") showed that the mean
concentrations were less than the permissible limit according to the Syrian standard of drinking water (0.2 mg
/l), except the average value of nitrite concentration in samples taken from Aljammasah well in summer, where
it was higher than the permissible limit and amounted to (0.867 mg/l).

Keywords: Groundwater contamination, Nitrate, Nitrite, Akkar Plain, Syria.
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Abstract

Landsat ETM images were used to estimate age and tree density of Jobet Berghal Pinus brutia Ten. forest
stands (Lattakia governorate/Syria), where average ages and tree density have measured for 52 field survey
sites in 2010-summer season. An orthorectified Landsat image has analyzed after pixel reflectance correction
has been applied, band ratios, vegetation and vegetation soil adjusted indices, principal component analysis
PCA, Tasseled Cap transformation and vegetation suppression were extracted in order to be employed
in farther processes. The correlation between variables has studded and showed coefficient correlation R
exceeds 0.55 for age, while density achieves higher correlation coefficient R ranged between 0.51 and 0.75.
Regression equations derived to estimate average age and tree density:

Age=-0.427+(0.43*R1) +(3.48*7EVI) +(46.35*TSAVI) +(11.69*Greenness)

Density= -1763+(163.3*R1) +(1388.91*EVI) +(2017.5*MSAVI) +(4439.856*Greenness)

Then Maps representing average age classes and tree density classes produced using regression equations.
Accuracy assessment showed 72.2% and 90% accuracy for average age class and tree density class
respectively, and for site measurements value accuracy estimation, the deviation of the predicted to measured
average values were 6.08% and 14.44% for average age and tree density respectively.
Keywords: Iris nigricans, in vitro conservation, Absisic acid, Genetic stability, ISSR.
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Abstract

The aim of this research is to study the size of the production gap, and the factors affecting this gap between
farmers of- ACSAD varieties of durum wheat crop, and the research station in Khalidiya Center for Scientific
Agricultural Research in Hama (Syria), which belongs to the General Commission for Scientific Agricultural
Research in the second agricultural stability area in Hama, Syria. To achieve this goal, data were collected
from a simple random sample of 193 durum wheat farmers - ACSAD varieties - for the 2018-2019 season.
Descriptive analysis (percentage, arithmetic mean, standard deviation) and quantitative (multiple linear
regression) were used in the analysis.

The results showed that, the production gap for the farmers of ACSADG5 variety was 25.2% for rainfed wheat
and 25.2% for irrigated, comparing to the productivity of the research station. For the Duma1 variety, the gap
was 18.8% and 22.1% for rainfed and irrigated, respectively. For Duma3, the gap was 31% for rainfed wheat
and 21% for irrigated.

By using multiple linear regression, it was found that the deviations in: organic fertilization rates, application
of crop rotation, date of planting, the number of nitrogen batches provided, and the method of harvesting,
significantly affect the size of the production gap between farmers of rainfed durum wheat crop - ACSAD
varieties — and research station, and the value of the coefficient of determination of the model (R%) was 81%.
Also, the results showed that the deviations between the organic fertilizer rates, the method of cultivation, and
the application of crop rotation significantly affect the size of the production gap of irrigated durum wheat and
the determination coefficient for the model was R* = 27%.

Farmers' adoption rates for the recommended technical package were 38.7, 44.3 and 17% for the low medium
and high adopted wheat farmers. respectively.

Keywords: Production gap, Wheat crop, ACSAD varieties, Adoption.
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Abstract

The objective of the study is to assess the status of food security and it's relation with some socio-economic
variables in Salamieh district of Hama government (Syria). Both Primary data and secondary were used for
the study. The study was based on survey of a total of 381 households randomly selected from five areas.
Analytical tools used include descriptive statistics. The empirical findings indicates 37%, 43.3%, and 19.7%
of the sampled households were found to be food unsecured, intermediate food unsecured and fully food
secured Furthermore. respectively a positive and significant correlation was found between food consumption
average index as an dependent variable and size of annual income and level of education as independents
variables which indicates the effects of such variables on this index. A multiple regression analysis showed
that such explanatory variables explained together 30% of the total variance on the degree of food security
level. As a result of this study, factor of income and level of education had an effect on level food security for
families in Salamieh.

Keywords: : Food security, Food consumption average index, Agricultural projects.
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Conclusion

There is a large amount of olive leaves, which is produced in Syria annually. Olive leaves usually considered as
useless by-product of olive oil production. However, olive leave is a good resource of phenolic compounds that
have antibacterial activity against some food-borne pathogenic bacteria.

Recommendations

We recommend utilizing olive leaves in extraction of useful phenolic compounds, which showed a good
antibacterial activity against food-borne pathogenic bacteria.
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of OLE added S. aureus and E. coli cultivars decreased 51% and 46%, respectively. Also, these results did
not agreed with the research (Keskin et al., 2012), that used a concentration of 30 ug per disk, and recorded
inhibitory zones 12, 10 and 9 mm for B. subtilis, S. aureus and E. coli, respectively; while no inhibitory zones were
noticed for B. cereus and E. cloacae.

When we refer to table 2, we can concluded that the MIC values for S. enterica were lower than that for P.
mirabilis. This result agree with a previous research (Faiza et al., 2011), that found 9 and 11 mm inhibitory zones
for P. mirabilis and S. typhimurium, respectively, when it used concentration of 50 mg/mL of OLEs.

The study investigated the effect of the extraction solvent on the antimicrobial efficiency of S. aureus, E. coli, S.
enteritidis, S. thypimurium and some others (Korukluoglu et al., 2010). It reported that solvent type affected the
phenolic distribution and concentration in extracts, and antimicrobial activity against tested bacteria. As ethanol
extracted OLE showed the highest antimicrobial efficiency against E. coli and S. enteritidis, acetone extracted
OLE showed the highest antimicrobial efficiency against S. thypimurium.

In conclusion, OLE samples have strong antibacterial effect on both food-borne pathogens, 4 gram-negative
bacteria (Enterocobacter cloacae, Eschrichia coli, Proteus mirabilis, Salmonella euterica) and 4 gram-
positive bacteria (Bacillus cereus, B. subtilis, Staphylococcus aureus, S. epidermidis), if an appropriate OLE
concentration is used. Antibacterial activity of olive leaves depends on the chemical composition and especially
the concentration of the active components and compounds of the samples. These findings confirm that the
antibacterial activity of olive leaves may be attributed to the total phenol contents of OLE samples. This study
offers useful information for the usage of olive leaves as a natural antimicrobial agent to control microbial growth
in food products and might provide an alternative to chemical preservatives.

Table 3. Antibacterial activity of OLEs against bacteria.

Bacterial Olive Leaves Extracts concentration (mg/mL)

Species o Qn DS QG QDW QDB DV QDATH QD QN DA QASH QTA

B. cereus 200 200 - 200 200 100 25 100 25 200 100 200 200

B. subtilis - 200 100 200 - - 200 200 - - - - 200

S. aureus - 200 10 200 25 100 10 25 200 200 100 200 10
S. epidermis 200 - 10 200 100 100 10 100 10 200 100 200 10

S. enterica 200 200 100 100 100 200 200 200 200 200 200 200 200

E.cloacae = 200 200 10 200 100 200 10 200 10 100 10 200 200

E. coli 200 200 100 200 200 = 200 200 200 200 200 200 200
P. mirabilis 200 = 100 200 200 200 200 100 200 200 200 200 200
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Table 2. Total phenol contents of the OLE samples.

Sample symbol Absorbance* Total phenols (g/100 g)*
DV 1.840+0.03 1.69+0.03
QG 1.679£0.02 1.55+0.02

QDB 1.670£0.02 1.53+0.02
DS 1.646%0.02 1.50£0.02
QD 1.560%0.04 1.42+0.03

QDATH 1.516%0.01 1.38+0.01
DA 1.480%0.04 1.34+0.04
QN 1.465+0.03 1.33+0.03

Qbw 1.440%0.04 1.30£0.03
Ql 1.331+0.03 1.19+0.03
QTI 1.274+0.02 1.14+0.02

QTA 1.272+0.02 1.14£0.02

QASH 1.237£0.04 1.10+0.04

* meanzstandard deviation of three replications

The results showed that almost all OLEs at higher concentration (200 mg/mL) showed a strong bactericidal effect
on bacterial species, i.e. no viable bacteria were determined after 24 h of incubation of the inoculated medium,
with some exceptions. However, OLE samples at lower concentrations (10 mg/mL) had variable inhibitory action
on the growth of the bacterial species. B. subtilis seemed to be the most resistant species among all other
species, while the most susceptible species was E. cloacae (Table 3).

The antibacterial activity of OLEs were higher in the samples DS, DV and DA, while the antibacterial activities
were the lowest in the samples QI, QTl and QASH.

The lowest MICs of OLEs for S. aureus and E. coli were 10 and 100 mg/mL, respectively. It was higher than that
recorded in a previous research (Markin et al., 2003) that investigated the minimal bactericidal concentration of
olive leaf water extract against S. aureus, B. subtilis, P aeruginosa, K. pneumoniae and E. coli, and defined the
minimal bactericidal concentration of the OLE as 6 mg/mL for S. aureus and E. coli, and observed a complete
destruction of S. aureus within 2 h. Moreover increasing OLE concentration from 3 mg/mL to 6 mg/mL caused a
decrease the inhibition time from 24 h to 3 h for E. coli.

The MICs of B. subtilis were in general higher than that of B. cereus, while the MIC values for E.coli were higher
than that for B. cereus and lower than that for B. subtilis, as well as S. aureus had the lowest MIC values among
these four species, and E. cloacae was the most sensitive species. These results were in agreement with other
research (Hussain et al., 2014) in which the authors used OLEs in a concentration of 15 mg/mL and investigated
inhibitory zones equal to 11.32, 2.11 and 13.27 mm for S. aureus, B. cereus and E. coli, respectively; while
no inhibitory effect was recorded for B. subtilis as well as these results agree with that found in the research
(Aliabadi et al., 2012) that concluded that E. coli was the most resistant species when compared with S. aureus,
B. cereus and S. typhimurium with inhibitory zones 8.2, 9, 9.5 and 11.5 mm, respectively. However, these results
did not resemble an another research (Pereira et al., 2007), that reported the antimicrobial capacity order for
several concentrations of OLE as follows; B. cereus > E. coli> S. aureus> B. subtili, and revealed that the growth
rates of S. aureus and E. coli were decreased while OLE concentration increased and the OLE showed a IC25
(25% inhibitory concentration) value of 2.68 and 1.81 mg/mL for S. aureus and E. coli, respectively. Moreover
increasing OLE concentration from 0.05 mg/mL to 5 mg/mL caused a significant decrease in optical densities
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3-Microorganisms and culture conditions

The ethanolic extracts were applied on four Gram-positive bacteria (Bacillus cereus, B. subtilis, Staphylococus
aureus, S. epidermidis) and four Gram-negative bacteria (Enterocobacter cloacae, Escherichia coli, Proteus
mirabilis, Salmonella enterica). Microorganisms were obtained from National Commission for Biotecnology
(NCBT), Laboratory of Food and Industrial Technique, Damascus, Syria.

4-Antimicrobial activity test

4-1- Extract preparation

Olive leaves were washed to remove impurities such as dust and then dried in an air oven for 3 days at 38 °C.
A standardized solvent extraction protocol was used for the plant material. The air dried plant materials were
ground in a blender with a particular size to ensure the plant powders in identical size. 10 g of each plant powder
was soaked for 2 hrs with 200 ml of 70% (v/v) aqueous ethanol at 38 °C by a thermo-shaker (New Burnswick
Scientific, NJ, USA) which is fixed to 180 rpom. Then the samples were centrifuged at 5000 rpm for 15 minutes
and the supernate parts of the samples were carried to a rotary evaporator to remove ethanol under reduced
pressure at 38 °C, 120 rpm until completely dryness. The crude extracts were kept in refrigerator in glass bottles
until the further experiments. And a series of double dilution concentrations ranged from 200 to 10 mg/mL (w/v
in water) was prepared to be used for MIC determination.

4-2- Minimum Inhibition Concentrations (MIC) Assay

A macro-broth-dilution technique (Pereira et al., 2007) was used (with some modifications) to determine the
growth inhibition of the Gram+ (B. subtilis, B. cereus, S. aureus, S. epidermidis) and Gram- (Enterocobacter
cloacae, Eschrichia coli, Proteus mirabilis, Salmonella euterica) bacteria to olive leaves extracts. Mueller Hinton
Broth (MHB) medium (17.5 g Acidicase Peptone, 1.5 g starch, water to 1 L) was used to prepare the inocula
after being sterilized in an autoclave (JRS, Jsac 80) at 121 °C for 15 min. Bacterial strains were grown in MHB
tubes for 24 h. at 37 ° C (Memmert, Germany). The concentration of bacterial suspension was adjusted to 0.5
McFarland using densimeter (Densemat, bioMerieux), to obtain concentration equal to 1x108 CFU/mL.

The double concentration diluents of OLEs were mixed with equal volumes of MHB to reach the normal
concentrations (10-200 mg/mL). Each tube containing the normal concentration of OLE was inoculated with
10 uL of the 0.5 McFarland bacterial suspension, and the mixture was incubated at 37° C for 24 h. After the
incubation period was passed, 10 pL of incubated mixture was cultured on LBA plate, which was re-incubated at
the same conditions (37° C for 24 h.). Then the LBA plates were investigated for growth. Controls were carried
out in the same manner but in the absence of OLEs.

Results and discussion

Total phenol contents were dominantly detected in the OLs (Table 2). They were the shared component
found in all OL samples with different concentration (1.10-1.69 g/ 100 g). These contents of total phenol
were very close to that recorded in previous researches and, 2.48 and 1.66-1.79 g/ 100 g, respectively in
the ethanol: water (1:1) extracts (Lafka et al., 2013; Mekini¢ et al., 2014). However, the values recorded in
the current study were lower than they found in other researches and, 19.7 and 21.82 g/100 g, respectively
(Aytul, 2010; Yahyaoui, 2014).

However, there was no clear correlation between the amount of total phenol contents and the antibacterial
effect of OLE samples, perhaps due to the differences among antimicrobial effect of individual phenolic
compounds.

In this study, the antibacterial activities of 13 different OLEs were tested at 5 different concentrations (200,
100, 50, 25 and 10 mg/mL) against some foodborne pathogenic bacteria, namely B. cereus, B. subtilis, S.
aureus, S. epidermidis (Gram +) and Enterocobacter cloacae, Eschrichia coli, Proteus mirabilis, Salmonella
enterica (Gram -) bacteria.
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Introduction

The number of studies on use of plant polyphenols in food researches is increasing day by day. Olive leaf extract
(OLE) is one of the potent source of plant polyphenols having antioxidant and antimicrobial properties due to
its rich phenolic content. The antimicrobial activity of OLE against a wide range of bacteria, fungi, and viruses
has been investigated since the late 1980s and it showed variable activity against different microorganisms
(Benavente-Garcda et al., 2000; Ritchason, 2000). Many researchers have studied the antibacterial activity of
OLE against gram-positive and gram-negative bacteria. They found that OLE had antibacterial activity against a
wide range of gram-positive strains but had limited or no activity against gram-negative strains (Korukluoglu et
al., 2010; Markin et al., 2003; Pereira et al., 2007).

The aim of this study was to determine the antibacterial activities of 13 olive leaves samples collected from
2 various geographical regions of Syria against 8 important food-borne pathogens, 4 gram-positive bacteria
(Staphylococcus aureus, S. epidermidis, Bacillus subtilis, B. cereus) and 4 gram-negative bacteria (Enterocobacter
cloacae, Eschrichia coli, Proteus mirabilis, Salmonella euterica).

Materials and methods

1-Olive leaves samples:

The olive leaves samples used in preparing the extractions were collected from 7 cultivars (Abou-Shouki, Dan,
Gilit, Istanbouli, Nibali, Toufahi and Touliani) in July 2014 in an olive grove located in Qunitera, Syria (Table 1),
the orchard has a planting destiny of 6x6 m. The trees are twenty-five years old, being pruned when necessary,
irrigated and no phytosanitary treatments had been applied in the last year. Also, we collected leaves from
3 cultivars (Arabquine, Sourani and Vilamatia) from arboretum, Abou-Jarash orchard, Damascus, Syria. The
collected samples were put in plastic bags and immediately dried.

Table 1. Olive leaves cultivars used in this study.

Location Olive cultivars Symbol
Qunitera Abou-Shouki QASH
Qunitera Dan QD
Qunitera - Waste water Dan QDW
Qunitera - Al-Baa’ith city Dan QDB
Qunitera - Ayin Al-Thaoura Dan QDATH
Qunitera Gilit QG
Qunitera Istanbouli Ql
Qunitera Nibali QN
Qunitera Toufahi QTA
Qunitera Touliani QT
Damascus Arabquine DA
Damascus Sourani DS
Damascus Vilamatia DV

2-Total polyphenols determination

The concentration of total phenolics was measured according to the Folin-Ciocalteu (FC) method. This method
is based on colorimetric oxidation/reduction reaction where Folin-Ciocalteu reagent is used as oxidising agent.
The olive leaf extracts (0.25 mL) were transferred to a 25 mL volumetric flask, containing 15 mL of distilled water
and 1.25 mL of Folin-Ciocalteu reagent. The solution was neutralized by adding 20% sodium carbonate (3.75
mL). The volume was made up with distilled water to 25 mL and after 2 hours the absorbance was measured at
765 nm (Mekinic et al., 2014).
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Abstract

The current study was carried out in the period of 2014-2015 in the laboratories of The National Commission for
Biotechnology (NCBT), Damascus-Syria. Thirteen ethanolic extracts of olive leaves (OLE), which were collected in
July 2014 from different local varieties (Abou-Shouki, Dan, Gilit, Istanbouli, Nibali, Toufahi, Touliani, Arabquine, Sourani
and Vilamatia) were examined for their antimicrobial and antioxidant activities. In the first part of the study, relative
antioxidant capacity expressed as total phenol contents of the olive leaves were determined as gallic acid equivalent,
and found to be 1.10-1.69 g/100 g of dry weight. In the second part, the alcoholic extracts were applied on 4 Gram
positive bacteria (Staphylococcus aureus, S. epidermidis, Bacillus subtilis, B. cereus) and 4 Gram negative bacteria
(Enterocobacter cloacae, Eschrichia coli, Proteus mirabilis, Salmonella enterica) to determine the antibacterial
activity. The most resistant bacteria were Bacillus subtilis and Eschrichia coli whereas Enterobacter cloacae and
Staphylococcus epidermidis were the most sensitive species among the negative and positive Gram species.

Keywords: Olive leaves, Antioxidant activity, Antibacterial activity, Gram-negative bacteria, Gram-positive bacteria.
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of F. culmorum are usually shorter and wider than those of F. sambucinum (Burgess et al., 1994; Leslie and
Summerell, 2006).

In order to protect human and animal health, the precise identification of the Fusarium species is critical to
predict the potential mycotoxigenic risk of the isolates, so there is a need for accurate methods which permit a
rapid and reliable specific diagnosis of Fusarium species.

Polymerase chain reaction (PCR) and real-time PCR tools have been developed for the detection and/or
quantification of £ culmorum in culture and in naturally infected plant tissue (Scherm et al., 2013).

In our study we use two molecular methods to confirm the identification of our isolates after the morphological
characterization. Species-specific primers for £ culmorum, FcO1F/R were used. Thirteen isolates of the total
fourteen were confirmed as F. culmorum, but we could not confirm the morphological identification for FLZ20
isolate. Species-specific primers have been developed and used for PCR detection as well as screening of
Fusarium spp. (Spanic et al., 2010; Abedi-Tizaki and Sabbagh, 2012). Schilling et al. (1996) used Species-
specific primers ( OPT18F/R) for the detection of F culmorum, this pair amplified as expected from template of
65 out of 69 isolates of F. culmorum obtained from various countries and continents. Rahjoo et al. (2008) stated
that some species-specific PCR primers have been developed, but in most cases they have yet to be more widely
tested, and their reliability for analyses of strains from various crops and/or geographic locations is unproven.
Due to the fact that using morphological characteristics and species-specific primers can result in misidentification
according to Rahjoo et al. (2008), there was a need for another molecular method as an additional criteria to
support morphological identification of Fusarium spp. The method of choice by several research groups is the
characterization of Fusarium isolates based on the TEF1-a gene sequences.

Our result based on the partial DNA sequence of the TEF region in the FLZ20 isolate, initially identified as F
culmorum by morphological characterization but could not be identified using the FCO1F/R primer pair, showed
that it was F. culmorum.

Mycotoxins are secondary metabolites produced by fungi which are harmful to both animals and humans. The
major mycotoxins produced by F culmorum are trichotecens, zearalenone and fusarins (Summerell and Leslie,
2011).

In our study we targeted the TRI5 gene that encodes trichodiene synthase, which catalyzes the first step in
the trichothecene biosynthetic pathway (Doohan et al., 1999). TriSF/ Tri5R primer set was used to determine
the potential of the analyzed isolates to produce trichothecenes. The 14 isolates produced the expected DNA
fragment, that indicates the presence of the TRI5 gene in these isolates. The development of TRI5 gene specific
primers has allowed trichothecene producing Fusarium spp. to be distinguished from nonproducing species
using PCR-based assays (Niessen and Vogel, 1998).

Fusarium spp. are among the most economically important fungal pathogens and can produce several mycotoxins
which able to cause a variety of toxic effects, so we should pay more attention to them.
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-Detection of F. culmorum using (TEF1-a) gene: DNA from the FLZ20 isolate which showed no positive signal
in the species-specific PCR assay was taken for further amplification of the TEF region using EF1 and EF2
primers.

Successful PCR amplification of TEF-1a, showing a single band of ~ 700 bp, was obtained in this isolate, and the
PCR product was later sequenced for verification.

DNA sequence-based identification of the isolate FLZ20 was achieved. Based on the BLAST (http://blast.ncbi.
nim.nih.gov/Blast.cgi) search of translation elongation factor 1-alpha (TEF1-a) sequences, this isolate showed
99,42 similarity with £ culmorum . Sequencing result confirmed our morphological identification of FLZ20 as F
culmorum.

-Detection of the potential of F culmorum isolates to produce trichothecene using specific primers.
Detection of potential trichothecene producers was positive for all F. culmorum isolates, the amplification yielded
the expected band (size 544 bp) (Fig.5).

FGZ9 FGZ10 FTZ1S FTZI6 FTZ18 FLZ20 FGZ21 FTZ17 FGI29 FGZ4 FTZA2 FSLZS9FSZ6]1 FSIT0

Figure 5. PCR analysis for the trichothecene - producing Fusarium isolates genomic DNA using Tri5F/R primers.

Discussion

Several species of Fusarium were found in association with wheat crop worldwide. Together with F graminearum
and F. pseudograminearum, F culmorum have been reported as of the main pathogens of wheat worldwide
(Goswami and Kistler, 2004; Wang et al., 2006; Wagacha and Muthomi, 2007; Hogg et al., 2010).

In our study and based on the descriptions in the Laboratory Manual for Fusarium Research (Burgess et al.,
1994), and the Fusarium Laboratory Manual (Leslie and Summerell, 2006), the fourteen isolates of Fusarium
recovered from infected crowns and roots of wheat were identified to be as £ culmorum.

Fusarium culmorum is most likely to be confused with other species like F sambucinum, as they can be isolated
from similar hosts and climatic regions (Burgess et al., 1994; Leslie and Summerell, 2006).

The macroconidia of some isolates of £ culmorum show some similarity with macroconidia produced by isolates
of F sambucinum, the apical cell of F culmorum is usually blunt but in some isolates it is slightly papillate
which can lead to confusion with those of £ sambucinum. However, the rapid growth rate of £ culmorum on
potato dextrose agar distinguishes it from F sambucinum, which grows slowly. In addition, the macroconidia
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Figure 3. Morphological characteristics of F.culmorum: (A) macroconidia, (B) macroconidia with a blunt
apical cell, (C) macroconidia with a papillate apical cell, (D) branched monophialides, (E) chlamydospores.

Molecular identification of F culmorum

-Detection of £ culmorum using specific primers: |dentification of the fourteen isolates was conducted by
using specific primers FcO1F/R. The PCR has amplified a single fragment with size approximately 570 bp in all
isolates except FLZ20 (Fig.4).

FGZ9 FGZ10 FTZ1S FTZI6 FTZ18 FLZX FGZ21 FTZYT FGZI29 FGZ40 FTZ43 FSIS FSE6L FSITO

giiil (gl

Figure 4. Amplification with species primers FcO1F/R.
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RNase-free water, 1.5 pl of each primer (10 uM)and 2 ul of DNA. The PCR conditions were as follows: pre-
denaturation at 95 °C for 3 min; 10 cycles of denaturation at 94 °C for 1 min, annealing at 53 °C for 1 min, and
extension at 72 °C for 2 min and final extension at 72 °C for 10 min.

Amplified products were analyzed using 1% agarose gel electrophoresis, and visualized under a UV
transilluminator. Amplified samples showing discrete bands were subjected to automated DNA sequencing.
-Detection of the potential of F culmorum isolates to produce trichothecene using specific primers.
Species-specific PCR amplifications were carried out using primers Tri5F (5’-AGCGACTACAGGCTTCCCTC-3’)
and Tri5R (5’- AAACCATCCAGT TCTC CATCTG-3’) for the detection of Tri-5 gene producing isolates which
encodes the key enzyme in trichothecene production (Doohan et al., 1999). The PCR reaction, in a total volume
of 25 I, included 12.5 yl Dream Tag Green PCR Master Mix (2X) (Thermo Scientific), 7.5 yl RNase-free water,
1.5 ul of each primer (10 uM) and 2 ul of DNA. The PCR conditions were as follows: pre-denaturation at 95 °C for
3 min; 30 cycles of denaturation at 95 °C for 30 sec, annealing at 62 °C for 20 sec, and extension at 72 °C for 45
sec and final extension at 72 °C for 10 min.

Amplified products were analyzed using1% agarose gel electrophoresis, and visualized under a UV transilluminator

Results
-Morphological characterization: A total of fourteen isolates of Fusarium (FTZ14, FTZ16, FTZ18, FTZ27,
FTZ43) from Tartous, (FLZ20) from Latakia, (FGZ9, FGZ10, FGZ21, FGZ29, FGZ40) from Hama, (FSZ59, FSZ61,
FSZ70) from Sweida, were recovered from infected roots and crowns of wheat plants. They were identified as £
culmorum based on morphological characteristics .
On potato dextrose agar, growth was rapid at the optimum temperature of 25°C, the colony diameter ranged
from 5.8 - 6.1cm at 25°C and 1.8- 2.4 cm at 30°C after incubation in the dark for 3 days.
Some isolates produced dense aerial mycelium, white, rose or light yellow (Fig.1A, B, C), and others produced
yellow mycelium around the central spore mass and white at the apex (Fig.1D). Abundant yellow or orange
sporodochia developed in some isolates as the culture ages (Fig.2). These isolates formed rose and yellow or
rose to burgundy pigments in the agar (Fig.1E, F, G, H).
Macroconidia were produced in sporodochia from branched monophialides on carnation leaf agar (Fig.3D).
They were short and stout, curved, usually 3-5 septate (Fig.3A), with blunt (rounded) apical cells (Fig.3B), or
slightly papillate (Fig.3C), the basal cells were blunt or notched. Microconidia were absent. Chlamydospores
were formed, intercalary in the hyphae, solitary, in pairs, in chains or in clumps (Fig.3E).

Figure 1. Colonies of some F.culmorum isolates on PDA medium. (A, B, C, D): upper surfaces, (E, F, G, H):
lower surfaces.
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Materials and Methods

-Sample collection: Infected wheat plants were collected from different regions of four Syrian provinces
[Tartous, Latakia, Hama (Al-Ghab plain), and Sweida], during 2017 and 2018. Each sample was stored in a paper
envelope. In the laboratory, roots and crowns of diseased samples were washed under running tap water and
cut into small pieces (~ 3cm) for fungal isolation.

-Isolation of F. culmorum: Pieces of infected roots and crowns were surface-sterilized with 1% sodium
hypochlorite for 3 min, rinsed in sterile distilled water and dried in a laminar flow cabinet, then placed separately
on potato dextrose agar (PDA) with 0.3 g L™! streptomycin and neomycin sulphate and incubated at 22+1°C in
the dark for 7 days. lIsolates of Fusarium species from infected parts of the roots were purified. A total of 14
Fusarium isolates were recovered from wheat samples collected from four Syrian provinces.

-Morphological identification of £ culmorum: The isolates were identified based on the morphological
characteristics of single-spore isolates as described by (Nelson et al., 1983; Burgess et al., 1994). Single-spore
cultures were grown on PDA in the dark at 25°C and 30°C for 72 h to study the growth rate as described by
Burgess et al. (1994). Two media were used for the identification study: Potato Dextrose Agar (PDA) to study
the growth rate and cultural appearances (colony colour and pigmentations); and Carnation Leaf Agar (CLA) to
investigate microscopic characteristics as described by Burgess et al. (1994) and Leslie and Summerell (2006).
The morphological characters of the isolates were compared with the original morphological species description
as outlined in Burgess et al. (1994), and Leslie and Summerell (2006).

Molecular identification of F culmorum:

-DNA extraction: Fungal isolates were grown on PDA medium and incubated for 3-7 days at 25°C. The
mycelium was harvested, transferred to a micro-centrifuge tube and suspended in 400ul extraction buffer (1.4 M
sodium chloride, 0.1M Tris HCI, pH = 8, 20 mM EDTA Ethylenediaminetetraacetic acid, 2% CTAB Cetyl rimethyl
ammonium bromide, 1% PVP polyvinyl pyrrolidon, 1% B-mercaptoethanol). Lysis of the mycelium was achieved
by the addition of acid washed 0.4-0.6 mm diameter glass beadsand 400ul phenol/chloroform/iso-amyl alcohol
(Phe/Chl/IAA) (25:24:1). The mixture was vortexed for 10 min, centrifuged at 14000 rpm for 5 min, and 500 pl
of supernatant were transferred to a new micro-centrifuge tube. 1000 ul of ice-cold ethanol 100% were added,
mixed gently, incubated at -20°C for 1 h and centrifuged at 12000 rpm for 10 min to pellet the DNA. Supernatant
was decanted, and DNA pellet was washed with 1000 pl of 70% ethanol. DNA pellet was air dried and dissolved
in 50-75 pl TE buffer (10 mMTris-HCI pH 8.0, 0.1 mM EDTA). 2ul RNase was added to DNA samples, mixed and
incubated at 37 °C for 45 min (Zidan et al., In press).

The DNA concentration was measured using NanoDrop Spectrophotometers (Thermo Scientific), and was
adjusted to 100 ng/uL. DNA was then used as template for subsequent amplification using PCR.
-Species-specific PCR: Species-specific PCR amplifications were carried out using primers FcO1F
(5-ATGGTGAACTCGTCGTGGC -3’) and FcO1R (5’-CCCTTCTTACGCCAATCTCG-3’) for the detection of F
culmorum (Nicholson et al., 1998). The PCR reaction, in a total volume of 25 pl, included 12.5 yl Dream Taq
Green PCR Master Mix (2X) (Thermo Scientific), 7.5 ul RNase-free water, 1.5 yl of each primers (10 yM) and 2
pl of DNA. The following PCR program conditions were applied: 95 °C for 5 min, 5 cycles (95°C for 30 sec, 66°C
for 30 sec, 72°C for 30 sec), 5 cycles (95°C for 30 sec, 64°C for 30 sec, 72°C for 30 sec), 25 cycles (95°C for 30
sec, 62°C for 30 sec, 72°C for 30 sec), and final extension at 72 °C for 8 min.

Amplified products were analyzed using 1% agarose gel electrophoresis, and visualized under a UV
transilluminator.

Identification of F culmorum using partial translation elongation factor 1-a (TEF1-a) sequence:
Partial TEF-1a gene sequence was amplified using primers EF1 (ATGGGTAAGGAGGACAAGAC) and EF2
(GGAAGTACCAGTGATC ATGTT) (O’Donnell et al.,1998). The TEF partial sequence region was amplified in
a 25 pl reaction mixture containing 12.5 pyl DreamTaq Green PCR Master Mix (2X)(Thermo Scientific), 7.5 pl
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Abstract

Fusarium culmorum is an important pathogen of wheat and known to produce mycotoxins which are potential
health hazard for both humans and animals. This study was carried out to identify and characterize 14 Syrian
isolates of F. culmorum and to detect trichothecene-producing isolates. The isolates were recovered from crowns
and roots of wheat plants, showing typical symptoms, collected from four Syrian provinces. Each isolate was
taxonomically identified using both morphological and molecular techniques. The results showed that the most
important causal agent of root and crown rot on wheat in the investigated region was identified as £ culmorum
based on morphological characteristics, amplification of specific primers and TEF1-a sequences. All fourteen
isolates were analyzed by PCR for trichothecene producing ability using Tri-5 gene-based primers. The results
showed that all isolates had a Tri-5 gene and amplified the expected DNA fragment of 544 bp. Identification of
the Fusarium species that infect wheat in Syria and, what is more important, their ability to produce mycotoxins,
is needed to estimate the risk of mycotoxin contamination and to develop strategies to reduce the incidence of
Fusarium diseases and mycotoxin contamination of food and feed.

Keywords: F. culmorum, Wheat, Trichothecene, Specific primers, TEF-1a.

Introduction

Fusarium culmorum (W.G. Smith) Saccardo is a soil-borne fungus able to cause root rot, crown rot and Fusarium
head blight on different small-grain cereals, in particular wheat and barley (Scherm et al., 2013) .

F culmorum belongs to section Discolour, along with £ graminearum, F. sambucinum, F. crookwellense,
F. trichothecioides and F. heterosporum (Joffe, 1974; Nelson et al., 1983; Ismail et al., 2015). It causes
severe damage on yield quality and quantity and results in contamination of the grain with mycotoxins
(Goswami and Kistler, 2004; Matny, 2015).

The major mycotoxins produced by F culmorum are trichothecenes, zearalenone, moniliformin and fusarins
(Leslie and Summerell, 2006; Demeke et al., 2005). These mycotoxins threat humans and animals consuming
contaminated food or feed (Leslie and Summerell, 2006; Matny, 2015), so detection and control of Fusarium
species is crucial to prevent toxins entering the food chain (Jurado et al., 2006).

Many methods have been used for Fusarium identification including morphological and molecular methods.
The morphological criteria that are useful for identification of Fusarium species include: primary characters
which include shape of the macroconidia, presence or absence of microconidia, their shape and mode of their
formation, nature of the conidiogenous cells bearing microconidia, and secondary characters such as colony
morphology, growth rate and pigmentation (Burgess et al., 1994; Leslie and Summerell, 2006).

Polymerase chain reaction (PCR) can be also used for the identification and confirmation of Fusarium species
and for detection of mycotoxin-synthesis-pathway genes to determine the ability of the isolates to produce
mycotoxins.

Several diagnostic PCR assays have been developed for F. culmorum. Schilling et al. (1996) and Nicholson et
al. (1998) designed specific primer. In addition, for Fusarium species identification, sequence determinations of
the translation elongation factor 1-alpha (TEF 7-a) gene have commonly been used and sequences for this gene
are available through GenBank and through the FUSARIUM-ID databases (Geiser et al., 2004).

The trichothecene pathway is well explored, and several trichothecene biosynthetic genes have been
characterized (Desjardins et al., 1993). Many researchers targeted the gene TRI5 (Doohan et al., 1999) and the
gene TRI6 (Bluhm et al., 2002, 2004) which are involved in trichothecene biosynthesis to detect trichothecene-
producing Fusarium spp.

The main objectives of this study are the identification of F culmorum based on morphological characteristics
followed by molecular analysis confirmation and detection of the presence of TRI5 gene producing isolates by
using specific primers.

3LST-2020 (2) 13 2olol csliall g yall Alel | The Arab Journal for Arid Environments 13 (2) 2020 - ACSAD



Pl

. N
e,
S 1963 4

Al OV jal (pe L83 g Fusarium culmorum yaslt o s g o 9392 )90 iy pas
49w & clal! zedl (po Clouun oS0 lt
Morphological and Molecular Identification of Fusarium culmorum and
Detection of Trichothecene-Producing Isolates from Infected Wheat in Syria

Pelas gy Praga 1 Oetla i Dot A

Laila Zidan” Aghyad Saleh® Dana Jawdat® Walid Naffaa®

walid1851966@yahoo.com or ray-dya@scs-net.org

g e duged) AL Bue )3 Aaigl 38 3ies Analx (1)
(1) Faculty of Agriculture, Damascus University, Sweida branch, Syria.
g« 3ieas ) A3Lall Ban gl Blantly 3 jadl L sloud] @uid (2)
(2) Atomic Energy Commission, Damascus, Syria.
g B Ll Bl @ud el 3 Autigh LS« 3aed Aualy (3)
(3) Department of Plant Protection, Faculty of Agriculture, Damascus University, Damascus, Syria.

ot

dna e ki JS5 ) A kil ged) 4aliily Cigyeally cmaill e dagall A yal) sl 2af Fusarium culmorum g sl <)
st o8 il Anial) Y all e G35 o F culmorum g 51 e A s e 14 Ciaa iy Ciypail Al pall o3a <y al ol sially (L)
i Ay ) gas Sllailae w )l (ge Corad diad gl Alia) (ial el sa el il ZU s ) sda e @Y 3l e Jsasl) 5 Trichothecenes
GRUAl b maill e gl ) shal) al Asanl SSY) Cundll o i) o selal A sadls dm gy sall 5kl Lpde Joaniall <Y all
e danadio clioly aladiuly 4 sall Gkl s A 5l 68 ) sall Cliall e alaie VU 48 23 &5 3V 5 F culmorum g 53 OS 4 s jaal
oSl Tri-5 4 ) sally aadiall Gl e 7 53 aladiuls PCR dasluiiall 3 5ald) Jelii 5 5al TEF -0 &) sall (525 sadSall Julosil) 5 ¢ o3l)
544bp aaa Lall (g dakad apdaai o3 3) (Tri-5 &) sall e (5 sin3 Y Jall gaan of gl o jelal g s 5l 2l e oY all 3,08 G
Ay il o sandly ) a0kl o Uy g puim |yl ey yTadll o pondl ) e Ly 5 ey e b gl ot 1 59 )5 sl ) 5l am el
Lo Al o pandly G W1 A28 gl ¢ s ) sl ial jels ALaY) (g 2all ol yinl yyghai g

TEF1-q damaiic ol ecilin 5 55 xad oF culmorum » doss L) OLalSH)

©2020 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF-181 (p:1 -9 E)

The Arab Journal for Arid Environments 13 (2) 2020 - ACSAD 3LusT-2020 (2) 13 2al! ol 4y yall dlet




Englesh section

3LST-2020 (2) 13 2olol csliall g yall Alel | The Arab Journal for Arid Environments 13 (2) 2020 - ACSAD






Volume 13: (Issue 2) / December 2020 AIF(NSP) - 181 ISSN : 2305-5243

Toe Frab Sournal for Arid Cnvironments

Scientific, Refereed, Journal
Published by
The Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD)

ACSAD



	Blank Page
	Blank Page
	Blank Page



