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Abstract

The plant of Crataegus Azarolus L, genus that belongs to the Rosaceae family and is a low, dense, spiny tree with a
beautiful inflorescence, the phytochemical investigations on genus Crataegus were mainly performed on the leaves,
flowers and berries. The objective of this experiment was to determine the ratio of tannin and phenol compound
by method orbital shaker extraction. The plant of Crataegus azarolus L was collected in hasanbag mountain soran,
Kurdistan. The parts of seed, leaf and steam of Crataegus Azarolus L was extract with water solvent and orbital
shaker and assessed yield extraction, total tannin and total phenol. The highest significant value (p<0.05) of yield
extraction was observed from leaf (71.56%), compared with other part of Crataegus Azarolus L. On the other hand,
the total tannin was showed uppermost in leaf (3.03 kg/mg), and the steam (2.87 kg/mg). Whereas, the smallest total
tannin was observed from the seed (1.10%). Furthermore, the total phenolic contents of the plant were observed the
lowest value in seed as (0.98 mg GAE/g). Whereas, the total phenol in leaf was observed a higher significantly value
(3.68 mg GAE/g) and in steam (1.92 mg GAE/g), with all significant value (p<0.05). This study showed that the leaf
and other part of Crataegus Azarolus L, rich in total phenolic and total tannin after orbital shaker method was used.

Keywords: Crataegus Azarolus, Tannin, Orbital shaker, Total Phenolic, Leaf

Introduction America. Eastern North America and europe were proposition
Crataegus L. genus that belongs to the Rosaceae family is  to be the most recent common areas for crataegus L. In Tunisia,
one of the most important genera concerning the number of the Crataegus’ fruits are known by their famous name “Zaarou-
species. Crataegus azarolus L. The plant is widely distributed ra”, while in Spain “Azerolier” and in the anglophones’ coun-

in North Europe, temperate regions of Asia, Africa and North  tries by “Azerole Hawthorne”. Crataegus azarolus L. is vastly
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distributed in the Northern West, the Cap Bon (in the centre),
and the Dorsal Mountain of Tunisian in bioclimatic regions ex-
tending from the upper semi-arid to the decrease humid (Khiari
etal., 2015).

Crataegus azarolus var. is a low, dense, spiny tree with
a beautiful inflorescence up to six m tall and with orange
fruit(Christensen, 1992). Phytochemical investigations on ge-
nus Crataegus were fundamentally performed on the berries,-
flowers and leaves (T Bahorun etal., 1994; Kao et al., 2005; Ku-
mar et al., 2012).The insulated compounds were:bioflavonoid,
oligomeric procyanidins, polysaccharides, catecholamines,
vitamin C, saponins, cardiotonic amines, tannins,ursolic acid
and purine derivatives (Sokét et al., 2007; Hamahameen and
Jamal, 2013; Duke, 1992).

The potential of plant Crataegus azarolu a source of an-
tioxidants (Th Bahorun et al., 1996; Ljubuncic et al., 2005).
Hawthorn flowers and fruit act as diuretics, and can be used
to treat kidney problems and “dropsy” (Twaij et al. 1987), the
dietary and medicinal cost of C. azarolus fruit to assist the ex-
ploitation of azarole according to a Few research (Bignami et
al., 2001; Koyuncu et al., 2007).

In Palestine, morocco and Tunisia (Ali-Shtayeh et al.,
2000), the hawthorn fruit and vegetation are used to deal with
cardiovascular disease, sexual weakness, diabetes and can-
cer(Bignami et al., 2001; Koyuncu et al., 2007).

The tannins (is a tannic acid) are water-soluble polyphe-
nols that are current in many plant foods. Tannins are a various
type of compounds and have a number of effects on health.
The antimicrobial and antioxidant activities of tannin are well
authenticated. They are additionally used as antiseptics and
astringents, antioxidant things to do confer upon the anti-mu-
tagenic and anti-carcinogenic properties of tannins. (Chung et
al., 1998).

The aim of his study was to evaluate of total tannin and
total phenolic in the plant of Crataegus azarolus L by a tech-
nique of orbital shaker extraction

Materials and Methods

Plant Collection and Preparation of extraction methods

The plant of Crataegus azarolus L was collected from 6/
September to 17 September. 2019. In Hasanbag mountain. af-
ter that the plant sample was ground by grinder (Model GI,
Capacity/hour 10 Kg, Capacity 4 letter, Speed 13000 rpm, and
Cycle 500 gr), has been done at the home. after that prepared of
powder plant was soaked in a solvent (distilled water) for 24 h.
using the Orbital shaker extraction method. After that filtered

and evaporated using Fume Hood.

Yield determination

The yield percentage of the extract was determined by us-
ing the following formula for each one of the extraction tech-
niques which was given below: (Murugan and Parimelazhagan

2014)(Zhang et al. 2009).
Equation 1: extract percentage yield
Where,
X is the oven dry weight of extract (g),
Y is the oven dry weight of the sample (g).

Determination of total condensed tannin

This assay was carried out by Shimadzu UV-vis spectro-
photometer. The extraction solution was prepared by mixing
0.05 g of Fe2S04, 95 ml N-butanol and 5 ml HCI (35%). For
determining the condensed tannin, 0.01 g of crude plant in a
test tube and 10 ml of extraction solution was added and placed
in a water bath for heating 1 h. The absorbance was measured
at 580 nm wavelength (Karaogul et al. 2017),(Makkar and
Singh 1995).

Determination of total phenolic compounds

The total phenolic content was estimated by the Folin Cio-
calteu method as described by Dewantoet al. An aliquot of the
diluted extract was added to 180 mL of distilled water and 20
mL of Folin—Ciocalteu reagent. The mixture was shaken and
allowed to stand for 5 min, before the addition of 1.60 mL of a
7% sodium carbonate solution were added. The solution was
then adjusted with distilled water to a final volume of 3 mL and
mixed thoroughly. After incubation in the dark, absorbance
at 760 nm was read versus a prepared blank. The total phe-
nol content of plant parts was expressed mg of Gallic acid/g
(GAE/g), from a calibration curve with Gallic acid. All sam-
ples were analyzed in three replicates (Dewanto et al. 2002).

The TPC was measured using a gallic acid standard and
expressed as mg of gallic acid/g (GAE/g). All the experiments
were carried out in triplicate.

Statistical Analysis

The plant of Cratacgus azarolus L. was analyzed and ex-
pressed as values of means + S.E (standard errors) of triplicate
calculated all parameter. The results of the three groups were
compared using the analysis of One-way ANOVA-samples
F-test with significantly different (p<0.05), by (IBM SPSS for

Windows (version 20.).
Results and Discussion

In general, the results of the yield extraction, total tannin
and total phenol of Crataegus azarolus L extract to be prepared
by orbital shaker technique and with distilled water solvent. In
this study, the yield extraction of plants was observed a highest
significant value (p<0.05) in leaf (71.56%), compared with
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steam (53.41%), and seed (35.64%) respectively, table 1 and
figure 2. The effects of solvents polarity on extraction yield
both qualitatively and quantitatively was confirmed by (Fran-
col et al. 2008).

The tannin was calculated by the n-butanol- HCI- iron way
to the use of this assessment for the amount of tannin was
quantitatively released from the sample. The greatest common-

ly used standard for n-butanol /HCI assay is mimosa-tannin

120

8

¥ =151.96x - 6.9042
R?=0.9978

20 o

Concentration (ppm, mg/kg)

0 0.1 0.2 03

40 T

under normal reaction/condition which calculated using the
regression equation (y = 151,96x - 6,9042), R* = 0.9978 previ-
ously earlier from the linear calibration curve (Figure 1). Com-
parison of the high amount of tannins found in all root plants
species by the percentage of tannin was determined, Calcula-
tion: % = A/3m, where A = absorbance value, m = mass weight
(Karaogul et al. 2017).

04 05 0.6 07 08

Absorbans

Figure 1. Calibration chart from mimosa tannins

Also, the tannin content determined based on the procedure
of (Makkar and Singh 1995), (Karaogul et al. 2017), so that
the result was expressed as absorbance unit at 580 nm per 1
mg of extract (A580/mg) In this study, the total tannin content
was Illustrated the uppermost in leaf (3.03%) mg/kg, and the
steam (2.87%) mg/kg. Whereas, the smallest total tannin was
observed from the seed (1.10%) mg/kg. Respectively, with all

significant value (p<0.05), that is shown in (table 1, and figure
3). Many types of research had been studied and reported the
importance of tannin and its variation. Their activity is possi-
ble because of their capability to connect with extracellular and
soluble proteins or combine with the cell wall of fungi. The
character of these compounds may disrupt fungal membranes(-
Francol et al. 2008).

Table 1. Extraction yield, total tannin and total phenolic of Crataegus azarolus L solvent extracts

Orbital Shaker Extraction/ D.W solvent

Yield extraction Total tannin( mg/kg) Total Phenol( mg GAE/g)
plant Std. Error of Mean Std. Error of Mean Std. Error of Mean
seed 35.64+0.881 1.10£0.008 0.98+0.005
Steam 53.41+0.577 2.87+0.008 1.9240.005
Leaf 71.56+0.881 3.03+0.003 3.68+0.005
F-test 512.324 20724.26 56356.00
(P-value) 0.000 0.000 0.000

Values are Mean + SE of Triplicate Samples, one-way ANOVA -samples F-test significantly different (p<0.05)

OSE: Orbital Shaker Extraction, DW: Distilled Water
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Furthermore, the total phenolic of the plant was presented
in, table 1 and figure 4. The total phenolic content was ob-
served the lowest value in seed as (0.98 mg GAE/g). Whereas,
the total phenol in leaf was observed a higher significantly val-
ue (3.68 mg GAE/g) and in steam (1.92 mg GAE/g), respec-
tively (p<0.05). Because depend on abilities extract with the
plant were found. Indeed, it could be due to the polyphenolic

content of the plant being greatly affected by environmental

factors as well as edaphic factors like soil type, sun exposure,
rainfall, altitude and high tide, soil nutrients. Etc (Manach et
al. 2004). Our findings are in similar with (Balaky et al. 2020;
Ismael et al., 2019; Hamahameen and Jamal, 2013; Deliorman
Orhan et al., 2012), our results are disagreement with studies
by (Rebaya ef al. 2015)(Kumar et al. 2012), because of the

method technique and solvents difference.
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Figure 2. Extraction yield percentage of plant Crataegus azarolus L
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Figure 3. Total Tannin content of Crataegus Azarolus L solvent extract




Balaky, Khalid, Hasan, Tahir, Ubur and Galalaey

Int J Agric Environ Food Sci 5(1):1-6 (2021)

61
|
2o
2
2.03
161

1.21 T

total phenol %

087 |

0.4 1 T

007 ©

seed

lear

plant solvent

M seed
M leaf

E steam

S feam

Figure 4. Total Tannin Phenolic content of Crataegus Azarolus L solvent extract

Conclusion

This study shows an overview analysis of the solvent of
distilled water with the method of orbital shaker extraction in
a plant. Those shown all results of the analysis were found as
limited value and high significant value (p<0.05) of yield ex-
traction (71.56%), total tannin (3.03%), and total phenol (3.68)
respectively. Furthermore, the part leaf with all analysis was
observed a significantly high value. Our study will be useful
to researchers and others and, suggest to researchers who in-
terested in our plant. This study showed that the leaf and other
part of plant Crataegus Azarolus L that is a good natural edible
plant and rich in antioxidant for human consumption after or-

bital shaker method was used.
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Abstract

In the study, five populations of Pratylenchus thornei which obtained from different locations in Isparta Province in
Turkey were investigated for their reproductive fitness on carrot discs and wheat varieties of Ikizce and Altay and
barley varieties of Tarm92 and Burakbey. Reproductive fitness evaluated as the ratio of the final number of nematodes
to the number of nematodes inoculated. There was a significant difference in reproductive fitness among the five P.
thornei populations on carrot discs. The highest reproductive fitness on carrot discs was obtained with the P. thornei
populations of SK11 and SK24 whereas pathogenicity of these populations was differentiated among wheat and
barley varieties. The highest reproductive fitness was found at SK11 population with all wheat and barley varieties.
GD18 and ISP10 populations developed better in barley than in wheat varieties. This study showed that there might
be differences in reproduction of populations of the same nematode species isolated from different geographical

areas.

Keywords: Pratylenchus thornei, Reproductive fitness, Pathogenicity, Monoxenic culture

Introduction

Pratylenchus thornei Sher & Allen, 1953 is the most eco-
nomically important lesion nematode species on wheat and
barley that reduces grain yield and quality (Fanning et al.,
2020). It has been reported that the reproduction rates of these
nematodes vary on wheat and barley varieties (Sheedy et al.,
2007, 2008; Thompson et al., 2008; Smiley, 2009). It is stated
that the susceptibility of wheat to root lesion nematodes was
higher than barley (Smiley et al., 2004; Vanstone et al., 2008;
Smiley and Machado, 2009). Root lesion nematodes were sur-
veyed and identified on wheat cultivation areas in different re-
gions of Turkey (Kasapoglu et al., 2014; Kasapoglu-Uludamar
et al., 2018; Yavuzaslanoglu et al., 2012, 2020). Pratylenchus
thornei and P. neglectus were reported to have been found
together generally at different population densities in wheat
fields in Turkey (Imren et al., 2015). Géze Ozdemir (2020) re-
ported that P. thornei was the dominant species on cereal areas
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in Isparta and Burdur Provinces in Turkey and especially it had
wide distribution on barley cultivation.

Monoxenic cultures on single sterile carrot discs in homo-
geneous environmental conditions involving a constant tem-
perature exerted to compare the reproductive fitness of Praty-
lenchus populations (Tuyet et al., 2013). Reproductive fitness
and virulence of nematodes are significant indicators of patho-
genicity on plants so that, these factors enable the evaluation of
nematode damage in plants (Castillo et al., 1998).

There was no relationship between the reproductive fitness
of P. vulnus populations including the first host plant from
which the nematodes were isolated on carrot discs (Pinochet
et al., 1994). Mudiope et al. (2004) reported that difference
in reproduction rates among the Jinja and the other isolates
of P. sudanensis on carrot discs. Biological diversity among
populations of the same species in Pratylenchus genus was re-
ported by Pinochet et al. (1994) and Hafez et al. (1999). Tiyagi
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and Parveen (1992) and Castillo et al. (1995b) have reported
that differences in reproductive fitness or pathogenic capability
among populations of P. thornei.

The main objective of this study is investigating the repro-
ductive fitness of five P. thornei populations on carrot discs
and wheat and barley varieties which collected from wheat and
barley fields in Isparta Province in Turkey.

Materials and Methods

Nematode populations

Totally five populations of Pratylenchus thornei one from
Isparta centre, one from Yalvag, two from Sarkikaraaga¢ and
one from Gelendost districts in Isparta Province were used

for investigation of their reproduction on sterile carrot discs,
wheat and barley varieties. The nematode sampling districts
and hosts isolated were given in Table 1. Nematodes extracted
from wheat and barley roots using a modified Baermann funnel
method (Hooper, 1986) in 2019. Then, P. thornei individuals
were selected under light microscope and nematodes surface
sterilized. Nematodes surface sterilization was performed with
1% streptomycin sulfate and penicillin solution in 35 mm petri
dish. Nematodes were exposed to antibiotic solutions for 10
minutes sequentially and then washed three times with sterile
distilled water.

Table 1. Origins of five populations of Pratylenchus thornei used in the study

Population code Isparta district Coordinate Host

YLVC24 Yalvag N:38°18°40.7”/E: 031°08°24.2” Barley
SK11 Sarkikaraagag N:38°04°39.4”/E: 031°27°23.3” Wheat
SK24 Sarkikaraagag N:38°05°01.8°/E: 031°23°26.6” Barley
ISP10 Isparta center N:37°50°39.6”/E: 030°31°56.1” Wheat
GD18 Gelendost N:38°12°40.3”/E: 031°01°26.9” Barley

Monoxenic cultures on carrot discs

Carrots used in the study were purchased from the mar-
ket. Carrots were washed and kept in alcohol for five minutes
and burned in a fire for surface sterilization. Then, carrots were
peeled aseptically. After sterilization, the carrots were cut into
discs and put into 60 mm sterile petri dishes. A single carrot
disc was placed in each petri dish (Behmand et al., 2017).

In vitro Reproductive fitness of five Pratylenchus thornei

populations on carrot discs

The surface sterilized nematodes were selected and trans-
ferred to the petri dish containing carrot disc in 60 mm pe-
tri dish under the light microscope. For each population of P,
thornei, 10 replicates were used in a completely randomized
plot design. There was only 1 carrot disc in 1 repetition. There
were 15 females of P. thornei in each repetition. Each popula-
tion was incubated at 24°C for 6 weeks in an incubator (Cas-
tillo et al., 1998).

After 6 weeks, The carrot discs were transferred to 120 mm
petri dishes. Then, carrot disc cut into small pieces and water
was added into petri dish. After 6-10 hours, nematodes extract-
ed using a modified Baermann funnel method. Each repetition
of P. thornei populations of nematode suspensions was reduced
to 15 ml and taken in centrifuge tubes (Mudiope et al., 2004).
Nematode eggs, juveniles and females counted under the light
microscope at 10X magnification. Reproductive fitness was
calculated by the reproduction rate Pf/Pi (final nematode pop-
ulation /initial nematode population (larvae+female+eggs) per
an inoculated disc (Castillo et al., 1998).

Reproductive fitness of five Pratylenchus thornei popu-

lations on wheat and barley varieties

Reproductive fitness of the five P. thornei populations was
tested on the 2 wheat varieties (Ikizce and Altay) and 2 barley
varieties (Tarm92 and Burakbey). Wheat and barley varieties
were obtained from Field Crops Central Research Institute,

Ankara, Turkey.

The experiment was carried out at 25+1°C and 65+5% RH,
with a 16:8 h L:D photoperiod in a controlled environment
chamber. Wheat and barley varieties were planted onto a mix-
ture of 200 g soil (%68 sand, %21 silt, %11 clay) in 250 cc
plastic pots sterilized in an autoclave. The experiment was set
up with 10 replications according to the completely random-
ized block design. One wheat seed was sown into each pot.
A week after sowing, nematodes were inoculated with 1000
(larvae+female) nematodes in 10mL of sterile distilled water in
the holes drilled to a depth of 2-3 cm around the root zone with
the help of plastic pipettes. Control plants were treated only
with 10mL of sterile water. The experiment was terminated 6
weeks after inoculation. Nematodes extracted from root and
soil using a modified Baermann funnel method (Hooper, 1986)
and counted light microscope 10X. The evaluation was made
using reproductive fitness that was calculated by the repro-
duction rate P{/Pi (final nematode population/initial nematode
population (larvae+femaleteggs))(Castillo et al., 1998).

Statistical Analyzes

SPSS (version 20.0) program was used for the statistical
analysis of the data obtained in the experiments, and analysis
of variance (ANOVA) was performed to test the differences
between the means. “Tukey” was used in cases where the vari-
ances were homogeneous at p<0.05 significance level to deter-
mine the different group averages.

Results and Discussion

In the study, all nematode populations reproduced on carrot
discs well above reproduction factor of 23 times which was
obtained with GD18 population. There was statistically signif-
icant difference in reproductive fitness on carrot discs among
the five Pratylenchus thornei populations (Table 2). The high-
est reproductive fitness on carrot discs were determined at
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SK11 and SK24 populations; reproduction factors were 132.8
and 131.7, respectively, these populations were not statistically
different each other in terms of reproduction fitness grouped as
a according to Tukey test. Although the number of eggs and
females of YLVC24 population was lower than the SK11 and
SK24 populations, the number of larvae was similar (Table
2). ISP10 population provided statistically significantly high-
er reproduction (RF: 36.6) than GD18 population (RF:22.4),
but their reproduction rate was statistically lower than SK11,
SK24 and YLVC24 populations (Table 2).

No male was found in all P. thornei populations on carrot

discs in the study. For each isolate, larvae density were greater
than females and eggs. The number of females of ISP10 and
GD18 populations was statistically lower than SK11, SK24
and YLVC24 populations, it is grouped as ¢ according to Tukey
test. However, ISP10 population of number of eggs and larvae
on carrot discs were higher than GD18 population. In addition,
the number of eggs and females of YLVC24 population was
lower than SK24 and SK11 populations but the number of lar-
vae was not statistically different in these populations on carrot
discs (Table 2).

Table 2. Reproductive fitness of five Pratylenchus thornei populations on carrot discs

Nematode Number of Eggs Number of Larvae Number of Females Reproductive fitness
Population code ~ +STD error of mean * +STD error of mean +STD error of mean +STD error of mean
GD138 76,9+3,5d 160,6+6,2 ¢ 104,9+3.5 ¢ 22,4+0,7 d

SK11 625,0+7,5 a 966,0+16,7 a 405,2+17,5 a 132,8+1,5a

SK24 620,3+6,4 a 960,3+13,5a 401,0+14,5a 131,7+1,4 a
YLVC24 358,1+8,2 b 912,0+21,3 a 257,6+£3,7b 101,4£1,6 b

ISP10 142,2+3.8 ¢ 271,6+13,1b 140,4+3,1 ¢ 36,6+0,8 ¢

* There is no statistical difference between the averages shown with the same letter in the same column (p<0.05).

All populations of Pratylenchus thornei reproduced on
wheat and barley varieties in the study. There were differences
in pathogenicity of nematode populations to wheat and bar-
ley varieties. The highest reproduction was found with SK11
population in all wheat and barley varieties. While SK11 and
SK24 pathogenicity were found close to each other in wheat
varieties, it was determined that the pathogenicity of SK24 on
barley varieties was statistically significantly lower than SK11.
There was no difference between the reproduction fitness of
ISP10 and GD18 populations on Ikizce wheat variety. Howev-
er, the reproduction rate of ISP10 population was found to be

statistically significantly lower in Altay wheat variety (Table
3).

The difference between YLVC24 and GD18 populations of
reproductive fitness on Tarm92 barley variety were not statisti-
cally significant (p=>0,05). The lowest reproductive fitness was
found ISP10 population on Tarm92 barley variety. Pathogenic-
ity of ISP10 population was higher in Burakbey barley variety
than Tarm92 barley variety. Interestingly, this population was
expected to have higher pathogenicity in wheat because it was
derived from wheat roots, but the reverse was seen (Table 3).

Table 3. Reproduction of five Pratylenchus thornei populations on wheat and barley varieties

Reproductive fitness+STD error of mean

Wheat varieties*

Barley varieties

Population code Tkizce Altay Tarm92 Burakbey
GD18 42+0,1 ¢ 43+0,1 ¢ 6,040,1 ¢ 6,5+0,1 d
SK11 12,0+0,1 a 11,6+0,1 a 12,0+£0,2 a 12,3+0,2 a
SK24 12,0£0,1 a 12,2402 a 104402 b 10,3+0,1 b

YLVC24 8,3+0,1 b 7,3+0,2 b 6,9+0,2 ¢ 7,9+0,2 ¢
ISP10 3,5+0,1 ¢ 2,7+0,1 d 4,0+0,5 d 7,2+0,1 cd
Control 0,0+£0,0 d 0,0+£0,0 e 0,0+£0,0 ¢ 0,0£0,0 ¢

* There is no statistical difference between the averages shown with the same letter in the same column (p<0.05).

Pratylenchus thornei populations were found to increase
23-133 folds on carrot discs in the study. Verdejo-Lucas and
Pinochet (1992) reported that P. thornei and P. neglectus fe-
male populations increased 294 and 40 fold, respectively. Dif-
ferences were found in reproductive fitness on carrot discs and

pathogenicity on wheat and barley of P. thornei populations
in present study. Unlike, Castillo et al. (1998) found that no
significant differences in reproduction rates 40 days after in-
oculation in axenic carrot disc cultures of 4 populations of P,
thornei from different locations but differences were observed
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of the same population pathogenicity on chickpea genotypes.
Biological diversity among populations of the same species in
Pratylenchus genus was found P. brachyurus (Payan and Dick-
son, 1990), P. goodeyi and P. penetrans (Hafez et al., 1999)
and P. vulnus (Pinochet et al., 1994). In the study, P. thornei
populations of Sarkikaraagac and Yalvac districts in Isparta
were the higher reproductive fitness on carrot discs than Is-
parta centre and Gelendost districts. Stoffelen et al. (1999) re-
ported that P. coffeae population of Honduras which isolated
from banana was the higher reproductive fitness than Ghana
and Vietnam P. coffeae populations on carrot discs. Mudiope
et al. (2004) found that on carrot discs all the life stages of P
sudanensis Jinja isolate had lower densities than Masaka and
Rakai isolates. No male was found in all P, thornei populations
on carrot discs in the current study. Parthenogenetic reproduc-
tion is observed in P. neglectus and P. thornei species and the
populations of these two species are almost entirely composed
of females (Castillo and Vovlas, 2007).

The study showed that populations might cause different
levels of damage to wheat and barley cultivars due to variation
at reproduction rates of populations. This may be related to
the host reaction of wheat and barley plants to the nematode.
Several factors such as the ability to perceive and attract to
the host, penetrate the host contribute to the pathogenicity of a
nematode on a particular host (Williamson, 1999). Castillo et
al. (1998) found that reproduction of P. thornei populations was
significantly affected chickpea genotype and enabled to deter-
mine the best and poorest hosts. In the present study, Ikizce and
Altay wheat and Burakbey and Tarm92 barley varieties were
found the host to all P. thornei populations. Furthermore, it was
determined that the GD18 and ISP10 populations developed
better on barley than on wheat varieties. It is seen that the best
host for ISP10 population is Burakbey barley variety.

It was interesting that there was high variation in nematode
populations from the same province. This result may be due
to various factors such as soil type, applied host rotation prac-
tices by farmers and culture processes where the samples are
taken from, because these affect the population density, they
may cause a change in the pathogenicity. In previous studies,
researchers have stated that several factors such as cereal type,
variety, soil type, pH, organic matter, fallow, alternation times
and tillage could alter population density and pathogenicity in
fields (Govaerts et al., 2008; Thompson et al., 2008, 2010; Col-
lins et 