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2015). The objective of this study to
investigate the effect of four_posi-
temperature degrees (13, 19, 29, 39 -C)
on the toxicity of the four macrolacton
using topical and feeding bioassays
against the fourth instar larvae of the .
littoralis under constant conditions.

Materials and methods

Insects: Strain of CLW, . littoralis used
in this study was maintained in Plant
Protection Laboratory, Assiut University.
Egypt for more than fifteen years without
exposure to insecticides. It is reared on
castor leaves as described by (Eldefrawi
etal., 1964).

Insecticides: Spinosad (Spintor”, SC 24
%, Dow AgroSciences Co.): spincloram
(Radient”, SC12 %, Dow AgroSciences
Co):_abamectin (GoldB, EC 18 %,
ELHELB Pesticides &  Chemicals Co..
Egypt: and emamectin  benzoate
(Radical’, EC 05 %, Agromen
Chemicals Co. Ltd) were used. These
insecticides are  provided from
Experimental  Agricultural _Research
Faculty of Agriculture, Assiut University,
Assiut, Egypt except Spintor” which was.
bought _from commercial insecticide
marketin Egypt.

Bloassay_techniques: The fopical and
fecding bioassays were done at Plant
Protection  Department _Laboratories,
Faculty of Agriculture, Assiut University.
Egypt according to (Abdu-Allah, 2011).
For  topical application, spintor’ and
radient” were dissolved in glacial acetic
acid and acetone mixtures (1:1). while
acetone solvent was used for gold” and
radical”. For feeding bioassay, friton x-

100 (0.05%), as detergent, and distilled
water as solvent were used. Parts of
castor bean leaves were dipped in the
pesticide soluton for 5 seconds, lef unil
y. To each replicate, ten selected larvae
were fed for 24 h on the treated castor
bean leaves, and then the larvae were
allowed 1o feed for 24 h on unireated
castor bean leavs. For both bioassays,
ive to six serial concentration of cach
compound was tested against the 4%
insta larvae of CLW (the average weight
of larvae was 32-36 mg). Separaely, to
every temperature tested (13, 19, 29, 39
“C). the treatments were incubated in
adjusted gross chamber in dark and 55+
5% RH for 72 h tll ecording mortality
resuls. The experiment of each tested
compound was  duplicable _ repeated.
Percentages of mortalty were corrected
by Abbots formula (Abbt, 1925). then
pooled and analyzed by probit analysis
using the software SPSS (Version 10.0
for windows, SPSS Inc., Chicago. the
USA) o determine median _lethal
concentrations (LC:y/ L), slope and
72 values. According to (Litchfield &
Wilconon, 1949) the toxicity of bio-
pestiides was considered. significantly
iffrent if the confidence intervls (C1s)
at LDLCy level did not overlap.
Temperature _coeffcients of _each
insecticide were recorded at_diffrent
temperatures_ according to (Musser &
Shelton, 2005).

Results

Data of topical application showed that,
both  spinosyn insecticides had
significantly  negative  temperature
coefficients on for S. littoralis at all
temperature tested. The LDys value of
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The slope values did not significantly
differ among tested temperatures for any.
of the insecticides except for spinosad
when tested topically at 13-C, so that
temperature coefficients similar to those
reported for LCs could be calculated for
all lethal  concenirations. The  slope
values are as steep as frequently
encountered in insecticide assays. This
was likely due to an observed no
repellent effect of the insecticides at the
higher _doses. In topical application, it
was found high significant positive

correlation (+0.99) between temperatures
tested and the LDsg values of spinosad
‘and spinetoram, however there were high
negative correlation with  emamectin
benzoate and no sginificat correlation
with abamectin. Converse resulls were
found in feeding bioassay, the significant
negative comlation was detected with
abamectin_and emamectin_ benzoate (-
083, 0.74), while spinosad and
spinctoram  showed _no_ significant
correlations (-0.16, +0.07) (Table 3).

bl 5. oo between tempersue deges (13,19, 0 39 ) 10 LDy, o LCs ol of picsd,

Discussion

In the present study the influence of four
constant temperatures levels on the
effectiveness of different insecticides in
CLW larvae was determined under
laboratory conditions. Management of
this serious  injuries larval insect is
considered on the field and horticultural
crops in Egypt as well as in the most
Mediterrancan _countries _(Aydin &
Giirkan, 2006; Musser & Shelton, 2005;
Kandil et al., 2003). Most recommended
insecticides used against CLW larvae
usually caused mortality by confusing
functions of the nervous system (Khan ot
al, 2003). Since an insect’s body
temperature  changes  with its
surroundings, environmental temperature
can affect the toxicity of the insecticide
(Glunt e al., 2013). Variable metabolic

enzymes in insects’ body are responsible
for the detoxification of insecticides.
Natural functioning of the nervous
system, is greatly temperature dependent
(Montgomery & Macdonald. 1990). In

the proseni resuls, the spinosyns
insecticides  exhibited 2 negative
association _ with  surrounding

temperatures. Therefore, these could be
assumed theoretically to be more toxic in
low temperature conditions. The results
are in convinced with those reported on
Spinosyn insecticides in_different insect
pests (Khan & Akram, 2014; Musser &
Shelton, 2005). Conversely to the present
results, other studies reported _that
temperature factor has postively offected
on spinosad toxicities such as spinosad
against grasshoppers (Amarasckare &
Edelson, 2004),  Callosobruchus
maculates (Sadat & Asghar, 2006). This
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spinosad gradually increased with the
increase of fested temperatures. These
values were £94, 118.64, 31494 and
627.62 pg a.. Larvae at 13, 19, 20 and
39 C. respectively. This means, the
spinosad LDz value that determined at
13:C was less than that recorded at 19,
29,39 +C by 13.27, 35.23, 7021 times,

respectively.  Spinosad  showed
significant’ negative  temperature
coefficient and its toxicity was

significantly high at low temperature, and
decreased by the increase in temperature
degrees. As for spinetoram, the LDgs

values took the same trend: these
recorded 049, 3.04, and 1835 pg ai
Larvae  at 13, 19, and 290 -C,

respectively. However, at 39 <C the
tested doses of spinetoram had not any
larval - mortality. In_another words
Spinctoram  have_significantly negative
temperature coefficient with -37.45, -
6.20. Also as in spinosad, spinetoram
showed high toxicity at 13 +C and the
efficiency declined by the increase in
temperature, the compound showed no
toxicity at 39 -C tested (Table | & Fig.
.

bl 1 LD dope vl of LDP e f o b sty o . ioras e i gl sy

s i

s
i ot

[E R ——————

In contrast the above mentioned results,
abamectin and emamectin _benzoate
showed significant positive temperature
coefficients when used topically on S.

larvae.  The  temperature
coefficient values of emamectin benzoate
were gradually increased with increasing
temperature. Emamectin benzoate has
significant temperature coefficient of +5
‘and + 2.5, required an emamectin dose 5.
and 2.5 times lower at 39, and 29, C.
respectively than noeded at 13 C to get

litoralis

150 B
o fr e e s e e R 1 g Tt v
ey i A e ——

the same control result. From 19- 39 +C,
the LDsy values of abamectin decreased
gradually: with 337, 247, and 193 pg
ai lavae' at 19 29 and 39 -C.
respectively.  Abamectin has  lower
positive temperature coefficient  than
emamectin benzoate with +1.36 and +
1.75 at 10, and 16 -C temperature (Table
I & Figl). The feeding application
results data presented in table 2 showed
that two spinosyns have negative
temperature coefficient in all tested
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troduction

Grapevine, Vi vinifra L. is usually
cultivated as fruit crop worldwide. Vine-
yards covers an about 10 million hectares
{Pearson & Geheen, 1996). In Eaypt, the
cultivated arca accounted about 58800
hectares (Mohamed. 1096). Grapevine is
an economically important crop for both
Egyptian  local  consumption _and
exportation. Several pest species attack
grapevine in many regions. Powdery
mildew is one of the most important
fungal grape discases worldwide that
caused by Uncinula necator (Schlesht),
it affects leaves, stems, and fruts of
rapevine grown in the field (Wilcor,
2003). Control of U. necaror in grapevine
is mainly achieved by fungicide
reatments; however, the problem is that
the fungal population has the potential to
develop tolerance _against _ fungicides
(Waard et al. 1993). Although the
chemical control of pests is  very
effectve, it is the most costly input in
production and that developed couniries
have already encounered very serious
undesired side effects from the use of
pestiides, such as _emergence o
Secondary pests and environmental health
hazards  (Cisneros, 1984, Therefore
development of plant _extracts 3
alterative method to chemical fungicides
would be useful in reducing the
undesirable  effects of - chemical
pesticides; moreover, i could encourage

integrated pest  management  (IPM)
programs. Plant extracts have ~ been
reporied a5 one promised alternative
method  that exhibit _antibacterial,

antifungal, and _insecticidal _properties
‘under laboratory and field trials and they
are considered as the main source of
cconomically _bioactive  _pesticide
‘compounds (Abdu-Allah, 2012; Saleem
et al,, 2012). Plant extracts were found
effective in controlling obligate diseases,
including powdery mildew  worldwide.

(Abd-El-Megid et al., 2001). Reynoutria
sachalinensis plant extract significantly

reduced the - incidence of  powdery
mildew, Unecator on the grape
(Avdiushko et al, 1993). Enzymes

activity plays an important role in plant
discase resistance through _increasing
plant defense mechanisms (Takuo et al.
1993). R sachalinensis extract treatment
changed plant metabolism in grape
infected  with  powdery _mildew,
Sphacrotheca fuliginea_(Schmitt, 2002;
‘Abd-El-Megid o al.. 2001). Oxidative
cnzymes such s peroxidase  and
polyphenoloxidase that  catalyze the
formation of other oxidative phenols e..
lignin, which contribute to formation of
defense barriers for reinforcing the cell
structure  (Avdiushko et al, 1993).
Therefore, this study was planned to
evaluate the potential effects of certain
plant extracts and chemical_fungicides
against grapevine powdery mildew under
natural infection of King Roby variely
under Assiut climate condition. Also, the
effects of tested compounds on the
fungus spore  germination, morcover
evaluation of the changes in the enzymes.
activities of the treated vine trees.

Materials and methods

Plant  extracts  and  fungleld
Azadirachtn (nimbecidine”, 0.03 % EC,
. Stanes and Company LTD, India Pure
jojoba oil was extracted_under cold
conditions. Giant Knotweed, Revmouria
sachalinensis, Milsana® 5 %, KHH
Biosci Raleigh, NC.
Azonystrobindifenoconazole_(Amistar
Top"). 325 % SC, Shoura Chemicals,
Egypt. Kresosim methyl (Kreso*, 30 %
SC. Chema Egypt, Anelo Acting
Chemical Limited China) Propiconazole
(Tilt", 25 % EC. Syngenta in Egypt).
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may be due fo the variation in the
morphological ~ and  physiological
characters of insect specics. The high
potency of spinoad and spinetoram at low.
temperature can be explined by two
suggestions. The first, at low temperature
the molecules of these inscticides
decreased through the body cuticle so
that protection insecticide molecules for
intensive  exposition to @ biological
process  called  biotransformation.
Multiple ~ enzymatic ~ activities  are
responsible for different chemical forms
in any xenochemical compound such as
spinosad  and  spinetoram through
biotransformation (Harwood et a., 2009).
Second suggestion by (Weinzierl et al.,
1998) who stated that temperature is an

important factor in _ affecting _the
effectiveness of microbial insecticides,
since spinosad and  spincloram _are

‘microbial insecticides which might be a
possible factor for decreasing the toxicity
at higher temperatures. Being of the view.
of (Khan & Akam, 2014) further
research should be done o understand

the phenomenon of decreased potency of

Spinosad and  spinctoram  with the
decrease  intemperature  levs
Theoretically. keeping in view the
negative  relationship  between
temperature _and  toxicities of the
spinosyns, _these  insecticides  should

provide better at low temperatures in the
field. Therefore, spinosyins insecticides
should be applied in colder winter
climates for controlling S. littoralis
larvae. The tested avermectin insecticides
showed positive temperature coefficient
against cotton leafworm larvac in both
bicassays. The results reporied in this
study agree with those of (Boina f al.,
2009) who reported that _abamectin
toxicity increased with the increase in

temperaturs from 17 10 37 C in pylli,
Diaphorina_ciri with the Peti_dish
bioassay. Emamectn benzoate results in
present investigation _ reltively
Compatible with research reportd by
(Khan & Akram, 2014) who found that
emamectin benonte has 8 posiive
temperaturs  effect  against  Musca
domestca L. Penctation snd metabalic
“nryme  activities are  partally
responsible  for _ detoxification  of
insecticides. The  high. penctration of
sbamectin and emamectin benzoste may
be responsible for the high toxicity of
these compounds a5 compared  with
spinosad and spinctoram.  Based on the
suggeston of (Harwood et al. 2009)
who reported that sodium _influx
increases dus to_the stabiliy of open
Sodium channels at low temperatures, it
may be suggest tht the activiy chloride
fon’ flux i gluamate-gaed. chloride
channel as site of action of sbamectin
and emamectin benzoste ([shaaya ct .
2002 Dubar et ol 1998) is
Significantly influence by Sodium influx.
“The effect of tested insecticides depends
on mode of aplicaion and temperatres:
s stotement s cleared by our
presentaton, where the _temperature
Cocfficients ar varied in the same tested
temperature st diferent bioassays. It is
generally  known  that ot high
temperaturs, higher smount of the
insectcide penctrates the cutcl because
the incressedchemicsl solubilty or
reactivty: however the small amount of
the toxicant pentrating the cutcl a low
temperature s more sctive due o
decreasing  metabolism  that  gives
comparatively high effect at low
temperature. Thisgeneralizationhas
been realized during the present study
because the highest toxicty was recorded
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at 13+C with spinosad and spinetoram but
it was the lowest for avermecins. On the
other hand, an increase in temperature
‘means also an increase in the activity of
CLW larvae consequence the quick touch
of the insecticide af the site of action that
tends to perform a positive temperature
coefficient of mortality. These results
insist that there are negative correlation
between temperature degrees and toxi

of spinosad and spinetoram, while
positive correlation with abamectin and
emamectin _benzoate. Spinosad  and
Spinctoram showed negative temperature
coefficient, so it should be applied at low
temperature, in_the winter season for
controlling CLW larvae. Otherwise for
abamectin and emamectin benzoate this
showed  posifive  relation  with
temperature. So to get better control of
CLW larva in field by emamectin
benzoate and abamectin, it prefers to
apply these compounds in the summer
season to give a good control result
Knowledge of a product’s temperature
coefficient will help pest managers to
select a product that s effective under the
given environmental conditions (Musser
& Shelton, 2005). This investigation
needs further studies about the ffect of
changing temperature in the toxicity of
tested insecticides.
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spinosad gradually increased with the
increase of fested temperatures. These
values were £94, 118.64, 31494 and
627.62 pg a.. Larvae at 13, 19, 20 and
39 C. respectively. This means, the
spinosad LDz value that determined at
13:C was less than that recorded at 19,
29,39 +C by 13.27, 35.23, 7021 times,

respectively.  Spinosad  showed
significant’ negative  temperature
coefficient and its toxicity was

significantly high at low temperature, and
decreased by the increase in temperature
degrees. As for spinetoram, the LDgs

values took the same trend: these
recorded 049, 3.04, and 1835 pg ai
Larvae  at 13, 19, and 290 -C,

respectively. However, at 39 <C the
tested doses of spinetoram had not any
larval - mortality. In_another words
Spinctoram  have_significantly negative
temperature coefficient with -37.45, -
6.20. Also as in spinosad, spinetoram
showed high toxicity at 13 +C and the
efficiency declined by the increase in
temperature, the compound showed no
toxicity at 39 -C tested (Table | & Fig.
.

bl 1 LD dope vl of LDP e f o b sty o . ioras e i gl sy

i

s
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In contrast the above mentioned results,
abamectin and emamectin _benzoate
showed significant positive temperature
coefficients when used topically on S.

larvae.  The  temperature
coefficient values of emamectin benzoate
were gradually increased with increasing
temperature. Emamectin benzoate has
significant temperature coefficient of +5
‘and + 2.5, required an emamectin dose 5.
and 2.5 times lower at 39, and 29, C.
respectively than noeded at 13 C to get

litoralis

e v Lo

Y gy VS ——

the same control result. From 19- 39 +C,
the LDsy values of abamectin decreased
gradually: with 337, 247, and 193 pg
ai lavae' at 19 29 and 39 -C.
respectively.  Abamectin has  lower
positive temperature coefficient  than
emamectin benzoate with +1.36 and +
1.75 at 10, and 16 -C temperature (Table
I & Figl). The feeding application
results data presented in table 2 showed
that two spinosyns have negative
temperature coefficient in all tested
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markers have been commonly used in
‘genomic analysis and widely used for
‘molecular identification of _root-knot
nematodes 1o confirn morphological
identifications as well as to. identify
unknown isolates (Akyazi & Felek, 2013;
Naz et al, 2012; Jones et al, 2009;
Devian & Sogut, 2009; Randig et al.;
2002; Zijlstra et al 2000). Species-
Specific SCAR primers amplify the DNA
fragment(s) belonging to only one
species and are desirable to accurately
identify nematode ~species Moreover,
SCAR markers can be amplified from
DNA from egg masses, second stage
juveniles and females _and was
Successfully applied using DNA extracts
from infested plant material. Therefore,
the method has potential to be optimized
for_routine practical diagnostic  tests
facilitaing_ the  control of these
economically important pest_organisms.
(Zijlstra et al, 2000). In conclusion, it is
clear that, results from perineal patter
examination and molecular analysis were
consistent with cach other, suggesting
that molecular identification using SCAR
markers  could b used as 4
complementary ool together with the
‘morphological identification of root-knot
‘nematodes.
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temperature except for 39 -C. The LCs
values of spinosad and spincloram were
increased_gradually from 13 10 29 +C,
with 32472, 504.36, 553.92 and 125.16,
46131, 124200 mg ai. liter' at 13, 19,
and 29.C. respectively. The temperature
coefficients of spinosad, and spinetoram

were -171, - 9.92; and -1.55, - 367 at
29, 19 -C. respectively. This means to
oblain the same mortality at 13 -C
Spinosad and spinetoram concentration
should be increased by 171, 9.92; and
1.55. 3.67 folds than that at 29, 19 -C,

respectively.
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i /'%f/ﬂ = . 77
R
. _W .

Fieue 1: Resionstipbewee g nectcide dose (05

e e —

o and oty of 4 s e o . orss, v apcly sppicaion melbod an consant sl

per———

For two avemectin tested the LCso values
of abamectin and emamectin benzoate
decreased gradually from 13 to 30 -C,
with 2569, 7158, 395.02, 18505, and
3.89;027;0.14; 0.02 mg ai. liter at 13,

19,20, and  39C. respectively.
Emamectin benzoate showed  higher
significant _ positive  temperature
coefficient than  that  recorded  for

abamectin, Emamectin _benzoate and
abamectin with temperature_coefficient
of +194.50, +13.88; +135+387 and
427.79, +6.50, required an emamectin
and_abamectin concentrations 1945,
13.88; 135, 3.87; and 27.79, 6.50_times
Tower at 39, 29,19 -C; respectively that
required at 13 <C to get the same larval
control level (Table 2 & Fig. 2).
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temperature except for 39 -C. The LCs
values of spinosad and spincloram were
increased_gradually from 13 10 29 +C,
with 32472, 504.36, 553.92 and 125.16,
46131, 124200 mg ai. liter' at 13, 19,
and 29.C. respectively. The temperature
coefficients of spinosad, and spinetoram

were -171, - 9.92; and -1.55, - 367 at
29, 19 -C. respectively. This means to
oblain the same mortality at 13 -C
Spinosad and spinetoram concentration
should be increased by 171, 9.92; and
1.55. 3.67 folds than that at 29, 19 -C,

respectively.

E‘,.W — m .
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For two avemectin tested the LCso values
of abamectin and emamectin benzoate
decreased gradually from 13 to 30 -C,
with 2569, 7158, 395.02, 18505, and
3.89;027;0.14; 0.02 mg ai. liter at 13,

19,20, and  39C. respectively.
Emamectin benzoate showed  higher
significant _ positive  temperature
coefficient than  that  recorded  for

abamectin, Emamectin _benzoate and
abamectin with temperature_coefficient
of +194.50, +13.88; +135+387 and
427.79, +6.50, required an emamectin
and_abamectin concentrations 1945,
13.88; 135, 3.87; and 27.79, 6.50_times
Tower at 39, 29,19 -C; respectively that
required at 13 <C to get the same larval
control level (Table 2 & Fig. 2).
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Discussion

Based on Pesticides Egyptian Protocols
when the powdery mildew  symploms
reached up fo 5 % naturally infection on
trees (the cconomic infection), curative
control method must apply, therefore
this work was planned to fest certain
plant  extracts and fungicides against
‘powdery mildew of grapevine under field
conditions. The tested_plant extracts as
wel as fungicides showed high potential
effect on discase reduction. The field
results were compatible with the high
inhibition in_germination spore was
treated with R. sachalinensis extract s
well as  systemic fungicide,
azoxystrobin-difenoconazole. The high
potentiality of plant extracts of R.
sachalinensis could be explained by high
Spore germination inhibition in case of
Sphacrotheca fuliginea _(Seddon &
Schmitt, 1999). The low spore inhibition
of azadirachtin and jojoba oil may be
explained by these materials it may be
need more long time (more 24 h) to
pencirate the spore and show the
fungicidal effects, the reduction were
increased on the field application after 7
days. In general, the reduction of disease
was higher in 2016 than 2015 in all
treatments; these can be explained by
climate changing in two years, where the
temperature, sunny period and water
evaporation rate values were higher in
June 2016 than the same period in 2015.
The recorded mean of temperature, sunny.
period, water _evaporation rate were
345061, 29792226 °C; 1L87:0.19,
11065132 hows; and 9.84:0.83,
8295100 ml in the first tenth days of
June 2016 and 2015, respectively, while
in the same period, the relative humidity

was higher in this period in 2015 than
2016 years, it was recorded 33.244.89,
2275685 respestvely, according 10
‘Assiut University Metrology Station. The
present data was convinced by others
such as Daay et al. (1995) who stated
that R.sachalinensis extract sigificantly
reduced the severity of powdery mildew
on cucumber compared with contrl: it
was_effective as benomyl fungicide.
Abd-ELKareem et al. (2002) reported
that aqueous neem kernel extract was a5
effective s sulfur against_powdery
mildew S ulinea on courgeties. Pas

etal. (1997) verified that JMS stylt o
canola oil, synertrol, and neem extract
provided satsfactory control of powdery
mildew on_rose plants. The high
preventive effect 97.74 % recorded by
neem ol followed by Jojopa oil
(89.82%) and R sachalinensis extract
(8277 %) against Okra powdery mildew
discase was reported by Moharam and
Obiadalla Ali (2012). On the other hand
our resulis disagree with are the results
reported by Haroun (2002) who found
that high reduction in disease incidence
by garlic extrct followed by clove
extract and within more than Topas-100
fungicide and the control treatment. The
potential of 2. sachalinensis extract in
reduction in the present study may be
also exphained by the higher amount of
the defense  ovidative enzymes,
peroxidase (PO) and polyphenal oxidase
(PPO), by . 9 folds in reated leaves
compared with control. The mechanisms
of PPO to infected plants depend on two
ways, frst way; by direct acton of PPO
on the pathogen inhibition and suppress
its ifecycle. Secondly: induces mediated
phenolic compounds which restrict the
pathogen and enhance the bio control
action (Saleem et al, 2012; Mayer,

7
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troduction

‘The pomegranate (Punica granatum L)
is an ancient fruit belongs to the family
Punicaceae which includes one genus
and two species. It is @ widely grown as
horticultural crop in many tropical and
subtropical  countries.  In  Egypt,
pomegranate is considered one of the
‘most important fruit trees cultivated in
‘warm regions such as Assiut Governorate
where the climate is characterized by
long hot summer and low air humidity.
The total arca devoted for pomegranate
was 26851 ikres and fruiting area was
9746 acres producing about 89035 tons
with the average of 9.136 tons/acre.
Assiut Governorate is considered the first
in pomegranate cultivation that's where
the biggest area cultivated in Egypt
(Ministry o Agriculture and Land
Reclamation, 2012). Most of the
pomegranate orchards found _infested
with root-knot_nematodes (Khan_and
Shaukat, 2010; Khan et al 2005). Root-
knot nematodes are sedentary obligate
endoparasitc nematodes, which common
in Egypt and worldwide and cause severe
damage especially in light soils that
cause major economic damage to crops
(Khan et al,, 2008). Accurate and careful
identification of Meloidogyme species
infecting crops is a core for efficient use
of plnt resistance and  successful
‘management of _root-knot  nematodes.
(Mwesige et al. 2016). Several methods.
were used to identify root-knot nematode
species such as morphological characters
(Eisenback & Triantaphyllou, 1991), host
plant response (Hartman & Sasser, 1985).
isozyme  analyses (Esbenshade &
Triantaphyllou, 1990) and molecular
techniques (Daramola et al. 2015;

Hassan et al, 2013; Powers et al. 2005;
Powers et al., 1997; Powers & Hari
1993). The perineal pattern is often an
unreliable character when used alone for
‘making diagnostic conclusions but, when
used as a complementary tool together
with  enzyme _characlerization or
molecular analysis, is essential for
checking the morphological consistency
of the identification (Cameiro et al.
2004). Therefore, molecular diagnostics
of Meloidogyme species has been sought
as a replacement or complement for
these procedures (Powers, 1992; Hyman,
1990; Burtows, 1990). Over the past
years, different molecular analyses and
PCR-based detection methods have been
developed and _widely used for
nematodes identification,  including
amplified fragment length polymorphism
(AFLP) (Hyman & Whipple, 1996;
Hyman, 1990). random amplified
polymorphic DNA (RAPD) (Naz et al.,
2013; Camniro et al. 2004), restriction
fragment length polymorphism (RFLP)
(Tomaszewski et al.. 1994) and species-
specific or sequence _characterized
amplification region (SCAR) primers
(Daramola et al., 2015; Akyazi & felck,
2013: Naz et al., 2012 Devran & Sogut,
2009). RAPD tcchnique is a simple
‘molecular marker and casy 1o develop.
but lack of reproducibility makes it less
reliable for authentication. Therefore, to
improve the reiability of RAPDs, (Paran
& Michelmore, 1993) developed SCAR
technique. SCARs are based on
sequencing the  polymorphic fragment
derived from RAPD primers ~and
designing longer primers  that _will
specifically bind to this fragment. SCAR
markers are more advanageous than
RAPD markers because they usually
detect only a single locus and it is more
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The slope values did not significantly
differ among tested temperatures for any.
of the insecticides except for spinosad
when tested topically at 13-C, so that
temperature coefficients similar to those
reported for LCs could be calculated for
all lethal  concenirations. The  slope
values are as steep as frequently
encountered in insecticide assays. This
was likely due to an observed no
repellent effect of the insecticides at the
higher _doses. In topical application, it
was found high significant positive

correlation (+0.99) between temperatures
tested and the LDsg values of spinosad
‘and spinetoram, however there were high
negative correlation with  emamectin
benzoate and no sginificat correlation
with abamectin. Converse resulls were
found in feeding bioassay, the significant
negative comlation was detected with
abamectin_and emamectin_ benzoate (-
083, 0.74), while spinosad and
spinctoram  showed _no_ significant
correlations (-0.16, +0.07) (Table 3).

bl 5. oo between tempersue deges (13,19, 0 39 ) 10 LDy, o LCs ol of picsd,

Discussion

In the present study the influence of four
constant temperatures levels on the
effectiveness of different insecticides in
CLW larvae was determined under
laboratory conditions. Management of
this serious  injuries larval insect is
considered on the field and horticultural
crops in Egypt as well as in the most
Mediterrancan _countries _(Aydin &
Giirkan, 2006; Musser & Shelton, 2005;
Kandil et al., 2003). Most recommended
insecticides used against CLW larvae
usually caused mortality by confusing
functions of the nervous system (Khan ot
al, 2003). Since an insect’s body
temperature  changes  with its
surroundings, environmental temperature
can affect the toxicity of the insecticide
(Glunt e al., 2013). Variable metabolic

enzymes in insects’ body are responsible
for the detoxification of insecticides.
Natural functioning of the nervous
system, is greatly temperature dependent
(Montgomery & Macdonald. 1990). In

the proseni resuls, the spinosyns
insecticides  exhibited 2 negative
association _ with  surrounding

temperatures. Therefore, these could be
assumed theoretically to be more toxic in
low temperature conditions. The results
are in convinced with those reported on
Spinosyn insecticides in_different insect
pests (Khan & Akram, 2014; Musser &
Shelton, 2005). Conversely to the present
results, other studies reported _that
temperature factor has postively offected
on spinosad toxicities such as spinosad
against grasshoppers (Amarasckare &
Edelson, 2004),  Callosobruchus
maculates (Sadat & Asghar, 2006). This
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2006). The present results concerning the.
increase in _peroxidase, _polyphenol-
oxidase enzymes activity are in
agreement with those reported by Abd-
El-Kareem et al. (2002); Abo-Elyousr et

al (2008) and El-Habbak (2003).
Increasing the total phenol levels in
kresoxim  methyl and sulfur freated

grapevine planis by 4 folds compared
with untreated plants_gave surely an
increase in the capability of planis in
resistance of infection process  and
disease development, The present results
concerning the increase in total phenol
contents are in agreement with. those
reported by Ahmed (2004) and Daayf ot

al (1997). They reported that R.
sachalinensis extract _stimulated the
production  of fungitoxic  phenolic

compounds as a result of eliciation with
the extract and this being particularly
evident when the cucumber plant was
stressed by the pathogen of powdery
mildew (S. fuliginea). Morcover, the
amounts of these compounds in reated
planis were nearly five fimes the level
found in the control plants. Since the role.
of phenolic compounds 25 secondary
metabolic  subsiances on _discase
resistance mechanisms are well known
(Kalaichelvan & Nagarajan, 1992). The
high field discase reduction of sulfur
treated grapevine plants, although PO,
PPO, B-GL activities were not high as the
other treatments, only, the total phenol
levels are increased in the Sulfur
treatment by 4 folds compared control
These can be explained by inorganic
sulfur have multidiscipline activity with
no signs of resistance developing. The
present study _suggested that plant
extracts as well as tested_fungicides
should be considered in IPM control
grapevine powdery mildew discase

programs in field-grown.
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the Reynoutria extract, azadirachtin and
Jojoba oil nearly showed similar effect
on enzyme activity. Sulfur did not
increase the enzyme activity compared to
control  plants.  Treatment  with

propiconazole, sulfur, kresoxim methyl,

azoxystrobin  + _difenoconazole _and
Reynoutria _significantly increased the
phenol in the leaves of grapevine plants
afler 9 days while other ireatments
showed no change in phenol level
‘compared to control plants (Figure 2).
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troduction

Temperature is considered a biotic factor
affecting biological processes in al living
organisms especially on_ poikilothermic
organisms like insects (Fand et al, 2015;
Amarasckare & Edelson, 2004; Bale ot
al, 2002). Also, it is a_major_factor
affecting on insecticide toxicity (DeVrise
& Georghiou, 1979).  Also, toxicant
exposure time, humidity and insecticide
formulation affect insecticide  toxicity,
‘The relationship between temperature and
insecticide efficacy has been varied
depending on _insecticide _molecule,
insecticide mode of action, target species,
method_of application and amount of

insecticide ingested or contacted
(Kavallieratos et al., 2009; Scott, 1995
Johnson, 1990).  The  comrelation
coefficient  between _insecticide  and
temperature can_be cither_positive or
negative.  This _coefficient was

extensively studied in different species
(Khan & Akram, 2014; Glunt etal,, 2013;
Vassilskos & ~ Athanassiou,  2013;
Kowalska, 2008; Mannza & EI-Ghareeb.
1992). The variation between the highest
and lowest temperature degree in Egypt
through the year is too much. The range
of temperature degrees in Egypt is very
varied  significantly from summer {o
winter and from day to night. In addition
to the economic importance of CLW, S
litoralis_as one of the most serious
injuries insect pests on fields crops as
well as horticultural crops in greenhouse
o open field not only in Egypt but also
on the most Mediterrancan _countries
(Abdu-Allah et al., 2009 ElGahreeb et
al., 2009; Abdu-Aliah, 2007). This insect
has not any diapauses orand hibernation
or aestivation in Egypt. Consequence,
CLW can be adapted in different regions
in Egypt and can tolerate the severity
temperature. I is recorded from 3 to 46
+C in night winter and day summer. The
use of insecticides is stll the major and

familiar method for controllng the CLW.
The deposit of insecticide faces the samo
insect weather in the field. In st decades
the new groups of insectcides; like
macrolacon group has introduced and
recommended for _controlling  CLW
larvae in Egypt (Anonymous, 2016).
Macrolactone insectiides are known as
microbial bioinsecticides, derived from
actinomycetes  bacterium  specics
(Copping & Menn, 2000; Puttr ct al,
1981). " Spinctoram and _cmamectin
benzoate are the second gencration of
spinosad and abamectin. Spinosad is a
microbial - origin, - macrocyclic  lacton
glycoside, derived from _actinomycete
bacterium _species, Saccharopolypora
spinosa Mertz and Ya (Sparks et al.
1095). Emamectin benzoate 1s a moific
fermentation  product  of the . soil
‘microorganism, Sirepiomyces avermitli.
Spinosyn and_avermectin  insecticides
affect  the insect nervous  system.
‘Abamectin increases the flux of chlorid
ion at the neuromuscular junction in the
nervous system, due to this causes. the
arthropods start cessaion of feeding and
imeversileparalysis (shaaya et al.,
2002). Spincsad changes the function of

GABA-gated chloride  channels  and
nicotinic  acetylcholine  receptors
(Salgado et al, 1997). Although

biopesticides have high efficiency and
friendly using. they are highly sensitive
to the environment (Scott, 1995). In
applicable where comparable. products
from many insecticide classes are ready,
temperature should be investigated as 4
factor in the decision-making _steps.
Determination of a_product temperature
coefficient will enable pest managers to
sclect a compatible product that is
efficacious under  the given
environmentl conditions. The four tested.
insecticides are available on the Egyptian
market and most of these are
recommended for controlling CLW in
Egypt (Anonymous, 2016; Abdu-Allah,
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specific.  Moreover, their  PCR
amplification is less sensitive to reaction
conditions and therefore they ~are
reproducible (Idrees & lrshad, 2014). The
present study was carried out in order fo
identify five rool-knot nematode isolates
collected from five localities culivated
with pomegranate in Assiut Govemorate.
based on morphological identification
‘and molecular analysis

Materials and methods

Identification of nematode Isolates:
Five isolates of rootknot nematodes
were collected from five localities of
Assiut Govemorate, Egypt (El-Badary.

Sedfa,  Sahel-Selim, EL-Fath and
Manfalout  Counties) cultivated  with
pomegranate_orchards. Adult females.
were extracted to prepare perineal
paterns

Perincal patterns:  Infected  roots

prepared from pure culture collected and
washed. Perineal patterns ware preparcd
according fo a method described by
Taylor and Netscher (1974), Nono-
‘Womdim et al. (2002), Eisenback (2010)
and Khan (2014), the root tissues were
teased apart with forceps and half spear
to remove adult females. Females were
transforred to a drop of tap water on a
glass microscope slide. The cuticle of the
female ruptured near the neck and gently
‘pushed the body fissue out. Afte that the
cutile was placed in a drop of 45% lactic
acid on a glass microscope slide for 30
‘minutes. The cuticle was cutting in half
with blade (razor) and the perineal
patterns trimmed to a square. The
perineal patiems were transferred 1o a
drop of glycerin on a clean glass
‘microscope slide. The interior surface of

the cuticle was placed on the glycerin
drop against the glass slide. Cover slip
was sealed and the slide has been labeled

and  cxamined  under research
‘microscope.
DNA Extraction PCR assay: DNA

extraction from nematode isolates was
performed following cetyl trimethyl
ammonium_bromide (CTAB) method
(Mondino et al, 2015; Sambrock et al.,
1989) with slight modifications. In order
to_confirm morphological identification
of nematode isolates, two species-
specific SCAR primer set selected from
previous studies as markers specific for
M javanica, namely FiavRjav (Zijlsa
et al. 2000) and MIFM-R (Meng et
al, 2004) were used in the PCR (Table
1), PCR amplifications were performed
in 25 reactin mixtures, cach
containing 5-10 ng of genomic DNA, 1X
PCR buffer, 1.5 mM MgCL, 200 M of
cach ANTP, 0 M of cach primer, and
WU Taq  DNA-polymerase
Amplifications were performed in 3
SensoQuest Lab Cycler (SensoQuest
GmbH, Gottingen, Germany) using the
following  PCR  profile:  iitial
denaturation at 94'C for 4 min, followed
by 45 cycles each consisting of 30 sec at
94C, 30 sec at 60°C for Fiav/Riav and
55°C’for MI-FMI-R primers. followed
by 90 sec at 72°C, with a fnal extension
40 72C for 10 min

Electrophoresis: PCR products were
separated  using  horizontal  gel
electrophoresis unit on 1.5% agarose gel
stained with ethidium bromide in 0.5 X

TBE buffer. A 100 bp DNA ladder was
used to estimate the size of cach
amplified DNA fragment. The gel was
un for approximately 2-3 hours using
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constant voltage of around 80 V and then
visualized and photographed under UV
light using a gel documentation system.

The specific band with the expected size
was then detected for cach SCAR marker

separately.

Results and Discussion

Examination of the perincal patierns of
the females, hand picked up from
infected  pomegranate roots exhibited
features typical to M. Jjavanica. This
Species was dominant in all five
pomegranate samples _collected _from
Sedfa, El-Fath, Sshel Selim, El-Badary
and Manfalout counties Fig. (1). The
important _diagnostic _characters  of
‘perineal patterns of the M. favanica, were
summarized as low and rounded dorsal
arch, contain lateral ridges that divide the
pattern into dorsal and ventral regions or
Striae. Siriae were coarse and smooth o
slightly wavy and tail terminus often with
distinct whorl. This species M. javanica
was  differed from the three other
‘common species (M. arenaria. M. hapla
and M. incognita) by containing  its

pattern on lateral field as described by
(Eisenback et al, 1981). A combination
of identification methods was used to
Separateroot-knot nematode _species.
Results from the sampled areas indicated
that, the presence of M. javanica which
is not surprise as it is mentioned as the
most common Meloidogyne species in
tropical and sublropical regions (Moens
et al. 2009:Taylor & Sasser, 1978) like
Egypt where, annual temperatures are
between 1732°C. M. javanica was
dominated af the present  studied
samples. A similar finding was repored
by Nono-Womdin et al. (2002) in
‘Tanzania on tomato planis. This result is
in disagreement with Eisenback et al.
(1981) where, M. incognita was the most
prevalent among all Meloidogyne species
in the studied arcas in the international
Meloidogyne project.
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2015). The objective of this study to
investigate the effect of four_posi-
temperature degrees (13, 19, 29, 39 -C)
on the toxicity of the four macrolacton
using topical and feeding bioassays
against the fourth instar larvae of the .
littoralis under constant conditions.

Materials and methods

Insects: Strain of CLW, . littoralis used
in this study was maintained in Plant
Protection Laboratory, Assiut University.
Egypt for more than fifteen years without
exposure to insecticides. It is reared on
castor leaves as described by (Eldefrawi
etal., 1964).

Insecticides: Spinosad (Spintor”, SC 24
%, Dow AgroSciences Co.): spincloram
(Radient”, SC12 %, Dow AgroSciences
Co):_abamectin (GoldB, EC 18 %,
ELHELB Pesticides &  Chemicals Co..
Egypt: and emamectin  benzoate
(Radical’, EC 05 %, Agromen
Chemicals Co. Ltd) were used. These
insecticides are  provided from
Experimental  Agricultural _Research
Faculty of Agriculture, Assiut University,
Assiut, Egypt except Spintor” which was.
bought _from commercial insecticide
marketin Egypt.

Bloassay_techniques: The fopical and
fecding bioassays were done at Plant
Protection  Department _Laboratories,
Faculty of Agriculture, Assiut University.
Egypt according to (Abdu-Allah, 2011).
For  topical application, spintor’ and
radient” were dissolved in glacial acetic
acid and acetone mixtures (1:1). while
acetone solvent was used for gold” and
radical”. For feeding bioassay, friton x-

100 (0.05%), as detergent, and distilled
water as solvent were used. Parts of
castor bean leaves were dipped in the
pesticide soluton for 5 seconds, lef unil
y. To each replicate, ten selected larvae
were fed for 24 h on the treated castor
bean leaves, and then the larvae were
allowed 1o feed for 24 h on unireated
castor bean leavs. For both bioassays,
ive to six serial concentration of cach
compound was tested against the 4%
insta larvae of CLW (the average weight
of larvae was 32-36 mg). Separaely, to
every temperature tested (13, 19, 29, 39
“C). the treatments were incubated in
adjusted gross chamber in dark and 55+
5% RH for 72 h tll ecording mortality
resuls. The experiment of each tested
compound was  duplicable _ repeated.
Percentages of mortalty were corrected
by Abbots formula (Abbt, 1925). then
pooled and analyzed by probit analysis
using the software SPSS (Version 10.0
for windows, SPSS Inc., Chicago. the
USA) o determine median _lethal
concentrations (LC:y/ L), slope and
72 values. According to (Litchfield &
Wilconon, 1949) the toxicity of bio-
pestiides was considered. significantly
iffrent if the confidence intervls (C1s)
at LDLCy level did not overlap.
Temperature _coeffcients of _each
insecticide were recorded at_diffrent
temperatures_ according to (Musser &
Shelton, 2005).

Results

Data of topical application showed that,
both  spinosyn insecticides had
significantly  negative  temperature
coefficients on for S. littoralis at all
temperature tested. The LDys value of
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constant voltage of around 80 V and then
visualized and photographed under UV
light using a gel documentation system.

The specific band with the expected size
was then detected for cach SCAR marker

separately.

Results and Discussion

Examination of the perincal patierns of
the females, hand picked up from
infected  pomegranate roots exhibited
features typical to M. Jjavanica. This
Species was dominant in all five
pomegranate samples _collected _from
Sedfa, El-Fath, Sshel Selim, El-Badary
and Manfalout counties Fig. (1). The
important _diagnostic _characters  of
‘perineal patterns of the M. favanica, were
summarized as low and rounded dorsal
arch, contain lateral ridges that divide the
pattern into dorsal and ventral regions or
Striae. Siriae were coarse and smooth o
slightly wavy and tail terminus often with
distinct whorl. This species M. javanica
was  differed from the three other
‘common species (M. arenaria. M. hapla
and M. incognita) by containing  its

pattern on lateral field as described by
(Eisenback et al, 1981). A combination
of identification methods was used to
Separateroot-knot nematode _species.
Results from the sampled areas indicated
that, the presence of M. javanica which
is not surprise as it is mentioned as the
most common Meloidogyne species in
tropical and sublropical regions (Moens
et al. 2009:Taylor & Sasser, 1978) like
Egypt where, annual temperatures are
between 1732°C. M. javanica was
dominated af the present  studied
samples. A similar finding was repored
by Nono-Womdin et al. (2002) in
‘Tanzania on tomato planis. This result is
in disagreement with Eisenback et al.
(1981) where, M. incognita was the most
prevalent among all Meloidogyne species
in the studied arcas in the international
Meloidogyne project.
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beatle species. Journal_of  Stored
Products Rescarch 55: 3-77.

Weinzierl R, Hemn T, Koshler PG, 1998
Microbial insecticides. University_of
Florida  publication  ENY-275,
Gainesvill, Florida, USA.
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The PCR assay for the five nematode
isolates with the specific SCAR. primer
FavRjav  clarly  produced 2
specific DNA fragment of 670 bp (Fig.
2A). which was expected for M. javanica
as reported by Zijlstra et al. (2000).
Similar findings were reported by Devran
‘and Sogut (2009) in Turkey and Naz et
al. (012) in Pakistan. Consistently
the M. javanica-specific _primers MJ-
FMI-R generated a SCAR product of
517 bp with also the five nematode

WM 12 3 4

isolates (Fig. 2B), which was identical to
those  previously  reported for M.
javanica (Meng ot al.  2004).In
accordance Song et al. (2017) have
extracted DNA from a single J2 hatched
from egg masses and used the MI-F/MI-
R primers to further confirm  species
identification. They found that PCR
products produced a fragment length of
7 bp (GenBank accession no.
X646189), which was identical to those
previously reported for M. javanica.

ldentification by morphological
characters and host plant response is fime
consuming and needs extensive labor.
Isozymes analysis can be carried out only
on female individuals and can be affected
by environmental factors (Esbenshade &
Triantaphyllou, 1990). Unlike, molecular
techniques based on DNA can be used in
every stage of the nematode’s life cycle,
and they are rapid, and reliable (Devran
& Sogut. 2009 For

molecular

identification  of  species, _the
characteristic sequence of genontic DNA
of different species should differ 10 allow
the delineation of species, but at the
same time, no/minor variation within the
species should exist (Devian & Sogu,
2009: Blok & Powers, 2009). PCR-based
markers have been used especially to
allow a clear and rapid species diagnosis
when external morphological characters

are not fully discriminated. SCAR

u
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at 13+C with spinosad and spinetoram but
it was the lowest for avermecins. On the
other hand, an increase in temperature
‘means also an increase in the activity of
CLW larvae consequence the quick touch
of the insecticide af the site of action that
tends to perform a positive temperature
coefficient of mortality. These results
insist that there are negative correlation
between temperature degrees and toxi

of spinosad and spinetoram, while
positive correlation with abamectin and
emamectin _benzoate. Spinosad  and
Spinctoram showed negative temperature
coefficient, so it should be applied at low
temperature, in_the winter season for
controlling CLW larvae. Otherwise for
abamectin and emamectin benzoate this
showed  posifive  relation  with
temperature. So to get better control of
CLW larva in field by emamectin
benzoate and abamectin, it prefers to
apply these compounds in the summer
season to give a good control result
Knowledge of a product’s temperature
coefficient will help pest managers to
select a product that s effective under the
given environmental conditions (Musser
& Shelton, 2005). This investigation
needs further studies about the ffect of
changing temperature in the toxicity of
tested insecticides.
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Sulfur (Kumulus-s”, 0.0 % WG, Shoura
Chemicals. Egypt).

Field experiment; The field cxperiments
were caried out on a King Roby
commercial  vineyard variety. This
variety was cultured in clay loam soil
since ten years at Plant Pathology
Experimental Farm, Assiut Universty.
Asint - Govemonte,  Egypt.  Normal
sgricultural pracices were done o the
tested tres that were planted 1.5 m apart
in rows 3 m apart and s double fence was
used as the training system leaving about
$0-buds per vine. in the first week of
January of each experimental season the
vigor of selected vines was. almost
unform. The trees were  naturally
infected with 0. necator in May snd
June, 2015 and, 2016, the most ffective
rsstment from the_laborstory  study
tested. Forty sight vine trees were used
and divided to 8 groups in randomized
complete block design with _three
replicates. Two vine trees were used to
every replicate. In June 2015 and 2016
Scasons. sunny days without wind. plant
extracts and fungicides diutions were
Spplied wsing o one nozzle. knapsack
Sprayer covering two lter solution vine
e For cach treatment, one
concentration of azadirachtin (5 ml/liter),
jojoba ol (3.5 milte), Reynouria
extract (25 mifite). szonystrobin +
ifenoconszole (075 /e, kresoxim
‘methyl (0.5 gliter), propiconazole (0.15
mliten). slfur (23 g/iter) was applied
For il compounds. the  appled
concentration has ot any phytotoxicity
on King Roby plants. Tap. water and
ritom o at 0.05% was used in dilutions
and also uwed s conrol. Culture
practces s imigation. fetilzaton and
pest control were applied uniformly

across the vineyard. Afler one week,
disease severity, the percentage of leaf
area covered with sporulating colonies,
was estimated.

Disease assessment: Discase severity.
the percentage of leaf area covered with
sporulating colonies, was  estimated
according to El-Morsi etal. (2012) and

Morishita et al. (2003). The evolution
was classified info $ calegories based on
the following scale:

0 = no visual infection, I= 15
infection, 2= 6:25%, 3= 26-50%, 4=
‘more that 50% of leaf area covered by
fungal colonics. Final discase assessment
was calculated afler one week from
inoculation using the following formula:

01w g0

Disease severity (' N

‘Whereas: n= number of infected leaves
in each category, v= numerical values of
cach category = total mumber of the
infected leaves.

Determination of enzymes activity and
total phenol In the fleld treated trees:
‘The effect of selected plant extracts and
fungicides on peroxidase, polyphenol-
oxidase and B-Glucosidase activity was
determined and compared with the
control. The fresh leaves were randomly
taken as samples from treatments and
control before treatment and nine days
afler treatment. The leaves were
immediately frozen and stored at-80°C
until extraction of enzymes.

Leaves extraction: Fresh frozen leaf
samples were ground with - sodium
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markers have been commonly used in
‘genomic analysis and widely used for
‘molecular identification of _root-knot
nematodes 1o confirn morphological
identifications as well as to. identify
unknown isolates (Akyazi & Felek, 2013;
Naz et al, 2012; Jones et al, 2009;
Devian & Sogut, 2009; Randig et al.;
2002; Zijlstra et al 2000). Species-
Specific SCAR primers amplify the DNA
fragment(s) belonging to only one
species and are desirable to accurately
identify nematode ~species Moreover,
SCAR markers can be amplified from
DNA from egg masses, second stage
juveniles and females _and was
Successfully applied using DNA extracts
from infested plant material. Therefore,
the method has potential to be optimized
for_routine practical diagnostic  tests
facilitaing_ the  control of these
economically important pest_organisms.
(Zijlstra et al, 2000). In conclusion, it is
clear that, results from perineal patter
examination and molecular analysis were
consistent with cach other, suggesting
that molecular identification using SCAR
markers  could b used as 4
complementary ool together with the
‘morphological identification of root-knot
‘nematodes.
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The PCR assay for the five nematode
isolates with the specific SCAR. primer
FavRjav  clarly  produced 2
specific DNA fragment of 670 bp (Fig.
2A). which was expected for M. javanica
as reported by Zijlstra et al. (2000).
Similar findings were reported by Devran
‘and Sogut (2009) in Turkey and Naz et
al. (012) in Pakistan. Consistently
the M. javanica-specific _primers MJ-
FMI-R generated a SCAR product of
517 bp with also the five nematode

WM 12 3 4

isolates (Fig. 2B), which was identical to
those  previously  reported for M.
javanica (Meng ot al.  2004).In
accordance Song et al. (2017) have
extracted DNA from a single J2 hatched
from egg masses and used the MI-F/MI-
R primers to further confirm  species
identification. They found that PCR
products produced a fragment length of
7 bp (GenBank accession no.
X646189), which was identical to those
previously reported for M. javanica.

ldentification by morphological
characters and host plant response is fime
consuming and needs extensive labor.
Isozymes analysis can be carried out only
on female individuals and can be affected
by environmental factors (Esbenshade &
Triantaphyllou, 1990). Unlike, molecular
techniques based on DNA can be used in
every stage of the nematode’s life cycle,
and they are rapid, and reliable (Devran
& Sogut. 2009 For

molecular

identification  of  species, _the
characteristic sequence of genontic DNA
of different species should differ 10 allow
the delineation of species, but at the
same time, no/minor variation within the
species should exist (Devian & Sogu,
2009: Blok & Powers, 2009). PCR-based
markers have been used especially to
allow a clear and rapid species diagnosis
when external morphological characters

are not fully discriminated. SCAR

u
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‘phosphate buffer (0.1 M, pH 7.0) using a
glass homogenizer at a concentration of
100 mg/I ml buffer. Homogenates were
centrifuged at 10,000 r.p.m. for 30 min at
4°C. The supematant was used lo
determine enzyme activities (Tuzun ot
al, 1989).

Pero Peroxidase activity
was assayed according 1o the_method
described by (Allam et al., 1972). The
cuvette contained 0.5 ml (0.1 M
potassium phosphate buffer at pH 7.0).
03 ml of enzyme extract, 03 mi (0.05 M
pyrogallol), 0.1 ml 1.0% (0, and
disiled water was added to bring cuvette
contents to 3.0 ml. The reaction mixture
incubated at 25°C for 15 min, then the
reaction was inactivated by adding 0.5 mI
of 50% (vi) H:S04 (Kar & Mishia,
1976). Peroidase activity was expressed
a5 the increase in absorbance at 425
nm/gram  fresh  weigh!lS _minutes.
Perosidase activity = OD 436 nmimg
protein

Polyphenol _ oxidase assay:  The
polyphenoloxidase activity was assayed
according to the method described by
(Matta & Dimond, 1963). The reaction
‘mixture contained 0.2 ml enzyme extract,
1.0 ml of 0.2 M sodium phosphate buffer
atpH 7.0and 1.0 ml 10-3 M catechol
and the volume was completed with
distilled water up to 6.0 ml. The reaction
‘mixture was incubated for 30 minutes at
30°C.  Polyphenoloidase activity was
expressed as the increase in absorbance
1420 nu/g fresh weigh'30 min.

PPO activity = OD 410 nm/mg protein

B-Glucosidase activity: B-glucosidase
activity was determined using the method

described by (Abo-Elyousr et al., 2012).
‘The reaction mixture was as follows: 0.5
ml supematant, 15 ml Sorensen
Phosphate buffer pH 6.5, 68 gm
KH.PO, and 8.99 gm Na;HPO, x 2H,0
were dissolved in 1000 ml water, afler
addition of 0,372 g/L ethylene diamine
tetra-acetic acid (EDTA) the pH was
adjusted to 65and 05 ml SmM p-
nitrophenyl glucopyranosid. The mixture
was incubated for 5 min at 30 °C and
measured at 400 nm. B-Glucosidase
activity was determined according to the
following formula and expressed as

enzyme unitmg protein

The protein levels were determined in
the leave extraction using biuret solution
according to the method of (Gornall et al.
1949).

Determination of total phenol content
One ml of the supernatant_extraction,
which was prepared as described before,
was added to 5 ml of distilled water and
250 pl of Folin-Ciocalteu ~reagent
(Merck), and the solution then was
incubated at room temperature. After 3
min, | ml of a saturated solution of
Na:CO: (LOBA) and | ml of distilled
water was added and the reaction
mixture was incubated for | h. The
absorbance of the developed blue color
was measured at 725 nm using a blank,
water and reagent only. Caffeic acid
(Fluka) was used as reference. The total
phenoliccompounds of samples were
expressed as milligram caffeic acid per
gram of fresh leaves (Malick & Singh,
1980).
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may be due fo the variation in the
morphological ~ and  physiological
characters of insect specics. The high
potency of spinoad and spinetoram at low.
temperature can be explined by two
suggestions. The first, at low temperature
the molecules of these inscticides
decreased through the body cuticle so
that protection insecticide molecules for
intensive  exposition to @ biological
process  called  biotransformation.
Multiple ~ enzymatic ~ activities  are
responsible for different chemical forms
in any xenochemical compound such as
spinosad  and  spinetoram through
biotransformation (Harwood et a., 2009).
Second suggestion by (Weinzierl et al.,
1998) who stated that temperature is an

important factor in _ affecting _the
effectiveness of microbial insecticides,
since spinosad and  spincloram _are

‘microbial insecticides which might be a
possible factor for decreasing the toxicity
at higher temperatures. Being of the view.
of (Khan & Akam, 2014) further
research should be done o understand

the phenomenon of decreased potency of

Spinosad and  spinctoram  with the
decrease  intemperature  levs
Theoretically. keeping in view the
negative  relationship  between
temperature _and  toxicities of the
spinosyns, _these  insecticides  should

provide better at low temperatures in the
field. Therefore, spinosyins insecticides
should be applied in colder winter
climates for controlling S. littoralis
larvae. The tested avermectin insecticides
showed positive temperature coefficient
against cotton leafworm larvac in both
bicassays. The results reporied in this
study agree with those of (Boina f al.,
2009) who reported that _abamectin
toxicity increased with the increase in

temperaturs from 17 10 37 C in pylli,
Diaphorina_ciri with the Peti_dish
bioassay. Emamectn benzoate results in
present investigation _ reltively
Compatible with research reportd by
(Khan & Akram, 2014) who found that
emamectin benonte has 8 posiive
temperaturs  effect  against  Musca
domestca L. Penctation snd metabalic
“nryme  activities are  partally
responsible  for _ detoxification  of
insecticides. The  high. penctration of
sbamectin and emamectin benzoste may
be responsible for the high toxicity of
these compounds a5 compared  with
spinosad and spinctoram.  Based on the
suggeston of (Harwood et al. 2009)
who reported that sodium _influx
increases dus to_the stabiliy of open
Sodium channels at low temperatures, it
may be suggest tht the activiy chloride
fon’ flux i gluamate-gaed. chloride
channel as site of action of sbamectin
and emamectin benzoste ([shaaya ct .
2002 Dubar et ol 1998) is
Significantly influence by Sodium influx.
“The effect of tested insecticides depends
on mode of aplicaion and temperatres:
s stotement s cleared by our
presentaton, where the _temperature
Cocfficients ar varied in the same tested
temperature st diferent bioassays. It is
generally  known  that ot high
temperaturs, higher smount of the
insectcide penctrates the cutcl because
the incressedchemicsl solubilty or
reactivty: however the small amount of
the toxicant pentrating the cutcl a low
temperature s more sctive due o
decreasing  metabolism  that  gives
comparatively high effect at low
temperature. Thisgeneralizationhas
been realized during the present study
because the highest toxicty was recorded
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‘The pomegranate (Punica granatum L)
is an ancient fruit belongs to the family
Punicaceae which includes one genus
and two species. It is @ widely grown as
horticultural crop in many tropical and
subtropical  countries.  In  Egypt,
pomegranate is considered one of the
‘most important fruit trees cultivated in
‘warm regions such as Assiut Governorate
where the climate is characterized by
long hot summer and low air humidity.
The total arca devoted for pomegranate
was 26851 ikres and fruiting area was
9746 acres producing about 89035 tons
with the average of 9.136 tons/acre.
Assiut Governorate is considered the first
in pomegranate cultivation that's where
the biggest area cultivated in Egypt
(Ministry o Agriculture and Land
Reclamation, 2012). Most of the
pomegranate orchards found _infested
with root-knot_nematodes (Khan_and
Shaukat, 2010; Khan et al 2005). Root-
knot nematodes are sedentary obligate
endoparasitc nematodes, which common
in Egypt and worldwide and cause severe
damage especially in light soils that
cause major economic damage to crops
(Khan et al,, 2008). Accurate and careful
identification of Meloidogyme species
infecting crops is a core for efficient use
of plnt resistance and  successful
‘management of _root-knot  nematodes.
(Mwesige et al. 2016). Several methods.
were used to identify root-knot nematode
species such as morphological characters
(Eisenback & Triantaphyllou, 1991), host
plant response (Hartman & Sasser, 1985).
isozyme  analyses (Esbenshade &
Triantaphyllou, 1990) and molecular
techniques (Daramola et al. 2015;

Hassan et al, 2013; Powers et al. 2005;
Powers et al., 1997; Powers & Hari
1993). The perineal pattern is often an
unreliable character when used alone for
‘making diagnostic conclusions but, when
used as a complementary tool together
with  enzyme _characlerization or
molecular analysis, is essential for
checking the morphological consistency
of the identification (Cameiro et al.
2004). Therefore, molecular diagnostics
of Meloidogyme species has been sought
as a replacement or complement for
these procedures (Powers, 1992; Hyman,
1990; Burtows, 1990). Over the past
years, different molecular analyses and
PCR-based detection methods have been
developed and _widely used for
nematodes identification,  including
amplified fragment length polymorphism
(AFLP) (Hyman & Whipple, 1996;
Hyman, 1990). random amplified
polymorphic DNA (RAPD) (Naz et al.,
2013; Camniro et al. 2004), restriction
fragment length polymorphism (RFLP)
(Tomaszewski et al.. 1994) and species-
specific or sequence _characterized
amplification region (SCAR) primers
(Daramola et al., 2015; Akyazi & felck,
2013: Naz et al., 2012 Devran & Sogut,
2009). RAPD tcchnique is a simple
‘molecular marker and casy 1o develop.
but lack of reproducibility makes it less
reliable for authentication. Therefore, to
improve the reiability of RAPDs, (Paran
& Michelmore, 1993) developed SCAR
technique. SCARs are based on
sequencing the  polymorphic fragment
derived from RAPD primers ~and
designing longer primers  that _will
specifically bind to this fragment. SCAR
markers are more advanageous than
RAPD markers because they usually
detect only a single locus and it is more
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troduction

Temperature is considered a biotic factor
affecting biological processes in al living
organisms especially on_ poikilothermic
organisms like insects (Fand et al, 2015;
Amarasckare & Edelson, 2004; Bale ot
al, 2002). Also, it is a_major_factor
affecting on insecticide toxicity (DeVrise
& Georghiou, 1979).  Also, toxicant
exposure time, humidity and insecticide
formulation affect insecticide  toxicity,
‘The relationship between temperature and
insecticide efficacy has been varied
depending on _insecticide _molecule,
insecticide mode of action, target species,
method_of application and amount of

insecticide ingested or contacted
(Kavallieratos et al., 2009; Scott, 1995
Johnson, 1990).  The  comrelation
coefficient  between _insecticide  and
temperature can_be cither_positive or
negative.  This _coefficient was

extensively studied in different species
(Khan & Akram, 2014; Glunt etal,, 2013;
Vassilskos & ~ Athanassiou,  2013;
Kowalska, 2008; Mannza & EI-Ghareeb.
1992). The variation between the highest
and lowest temperature degree in Egypt
through the year is too much. The range
of temperature degrees in Egypt is very
varied  significantly from summer {o
winter and from day to night. In addition
to the economic importance of CLW, S
litoralis_as one of the most serious
injuries insect pests on fields crops as
well as horticultural crops in greenhouse
o open field not only in Egypt but also
on the most Mediterrancan _countries
(Abdu-Allah et al., 2009 ElGahreeb et
al., 2009; Abdu-Aliah, 2007). This insect
has not any diapauses orand hibernation
or aestivation in Egypt. Consequence,
CLW can be adapted in different regions
in Egypt and can tolerate the severity
temperature. I is recorded from 3 to 46
+C in night winter and day summer. The
use of insecticides is stll the major and

familiar method for controllng the CLW.
The deposit of insecticide faces the samo
insect weather in the field. In st decades
the new groups of insectcides; like
macrolacon group has introduced and
recommended for _controlling  CLW
larvae in Egypt (Anonymous, 2016).
Macrolactone insectiides are known as
microbial bioinsecticides, derived from
actinomycetes  bacterium  specics
(Copping & Menn, 2000; Puttr ct al,
1981). " Spinctoram and _cmamectin
benzoate are the second gencration of
spinosad and abamectin. Spinosad is a
microbial - origin, - macrocyclic  lacton
glycoside, derived from _actinomycete
bacterium _species, Saccharopolypora
spinosa Mertz and Ya (Sparks et al.
1095). Emamectin benzoate 1s a moific
fermentation  product  of the . soil
‘microorganism, Sirepiomyces avermitli.
Spinosyn and_avermectin  insecticides
affect  the insect nervous  system.
‘Abamectin increases the flux of chlorid
ion at the neuromuscular junction in the
nervous system, due to this causes. the
arthropods start cessaion of feeding and
imeversileparalysis (shaaya et al.,
2002). Spincsad changes the function of

GABA-gated chloride  channels  and
nicotinic  acetylcholine  receptors
(Salgado et al, 1997). Although

biopesticides have high efficiency and
friendly using. they are highly sensitive
to the environment (Scott, 1995). In
applicable where comparable. products
from many insecticide classes are ready,
temperature should be investigated as 4
factor in the decision-making _steps.
Determination of a_product temperature
coefficient will enable pest managers to
sclect a compatible product that is
efficacious under  the given
environmentl conditions. The four tested.
insecticides are available on the Egyptian
market and most of these are
recommended for controlling CLW in
Egypt (Anonymous, 2016; Abdu-Allah,
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Conldiospores germination: For cach
compound. the concentration was used
equal the field concentration that applied
in the vine tree, for azadirachtin (500
B/100 ml) . jojoba oil (350 /100 mi) .
Reynoutria_extract (1000 /100 mi).
azoxystrobin-difenoconazole (75 ul/100
m). kresoxim methyl (50 mg/100 mi).
propiconazole(14 /100 mi). sulfur (250
mg/100 ml). The fungal inoculum of L.
necator used here was obiained_from
King Roby variety naturaly infected with
powdery mildew at Assiut govemorate,
Egypt. Conidia from leaves plants were
gently brushed with distilled water (100
m) conaining two drops of Twaen-80
and the spore was adjusted to 5x10° fml.
Leaf disks (10 cm) of the cv. King Roby
were placed in Pelri dishes on wet filter
papers. Leaf disks were sprayed with 2
ml of 2 5x10° conidia/ml suspension and
then sprayed with the extract fungicide
concentration. Sterile water was used as a
control treatment. Ten leaf disks were
included in a replcate. The dishes were
incubated at 25°C in darkness for 24
hours afler that the spore germination
was determined under a light microscope
and the perceniage of germination was
calculated as follow:

Statistical analysis: All experimens
were performed in duplicate. Analyses of
variance were carried out using SPSS.
computer program.  Least _significant
difference (LSD) was calculated at
P<0.05 according to (Gomez & Gomez,
1984).

Results

Effect of certaln funglcides and plant
extracts on powdery mildew dlsea
development under field_conditio
Data presenied in Table | show that all
treatments caused significant reduction
in the severity of grapevine powdery
‘mildew during 2015 and 2016 seasons
compared to the control. The highest
reduction levels of 95 and 97.6 % were
found after the treatment  with
propiconazole during both the two
seasons, respectively, followed by sulfur
treatment (719 and 944%);  while,
azadirachiin extract showed the lowest
reduction level. Based on the reduction
percentages, the tested compounds can
be asendingly arranged s follows:
propiconazole > kresoxim methyl >
Sulfur > azadirachtin > reynoutria extract
> jojoba ol > azoxystrobin
+difenoconazole. No phytoxicity on the
vine leaves were recorded at the tested
concentration of compounds.

Effect of certaln fungicides and plant
extracts on enzymes activities: Data in
Figurel indicated that the vine trees
treated with Reynoutria extract exhibited
the  highest increment in PPO. PO
activities compared 1o other treatments,
while kresoxim methyl gave the highest
amount of B-Glucosidase (B-GL) afer 9
days from spraying. Increased activity of
PPO was also observed aftr treatment of
grapevine plants with propiconazole,
kresoxim  methyl and - azoxystrobin
+dfenoconazole. The highest increase in
PO activity was caused by Reynoutria
extract,  propiconazole and kresoxim
methyl.  The highest activity of B-
Glucosidase (8-GL) was found _afler
treatment with kresoxim methyl; while,

u





OEBPS/Images/424_022.jpg
ElQuashictal, 2017

specific.  Moreover, their  PCR
amplification is less sensitive to reaction
conditions and therefore they ~are
reproducible (Idrees & lrshad, 2014). The
present study was carried out in order fo
identify five rool-knot nematode isolates
collected from five localities culivated
with pomegranate in Assiut Govemorate.
based on morphological identification
‘and molecular analysis

Materials and methods

Identification of nematode Isolates:
Five isolates of rootknot nematodes
were collected from five localities of
Assiut Govemorate, Egypt (El-Badary.

Sedfa,  Sahel-Selim, EL-Fath and
Manfalout  Counties) cultivated  with
pomegranate_orchards. Adult females.
were extracted to prepare perineal
paterns

Perincal patterns:  Infected  roots

prepared from pure culture collected and
washed. Perineal patterns ware preparcd
according fo a method described by
Taylor and Netscher (1974), Nono-
‘Womdim et al. (2002), Eisenback (2010)
and Khan (2014), the root tissues were
teased apart with forceps and half spear
to remove adult females. Females were
transforred to a drop of tap water on a
glass microscope slide. The cuticle of the
female ruptured near the neck and gently
‘pushed the body fissue out. Afte that the
cutile was placed in a drop of 45% lactic
acid on a glass microscope slide for 30
‘minutes. The cuticle was cutting in half
with blade (razor) and the perineal
patterns trimmed to a square. The
perineal patiems were transferred 1o a
drop of glycerin on a clean glass
‘microscope slide. The interior surface of

the cuticle was placed on the glycerin
drop against the glass slide. Cover slip
was sealed and the slide has been labeled
and  cxamined  under research
‘microscope.

DNA Extraction and PCR assay: DNA
extraction from nematode isolates was
performed following cetyl trimethyl
ammonium_bromide (CTAB) method
(Mondino et al, 2015; Sambrock et al.,
1989) with slight modifications. In order
to_confirm morphological identification
of nematode isolates, two species-
specific SCAR primer set selected from
previous studies as markers specific for
M javanica, namely FiavRjav (Zijlsa
et al. 2000) and MIFM-R (Meng et
al, 2004) were used in the PCR (Table
1), PCR amplifications were performed
in 25 reactin mixtures, cach
containing 5-10 ng of genomic DNA, 1X
PCR buffer, 1.5 mM MgCL, 200 M of
cach ANTP, 0 M of cach primer, and
WU Taq  DNA-polymerase
Amplifications were performed in 3
SensoQuest Lab Cycler (SensoQuest
GmbH, Gottingen, Germany) using the
following  PCR  profile:  iitial
denaturation at 94'C for 4 min, followed
by 45 cycles each consisting of 30 sec at
94C, 30 sec at 60°C for Fiav/Riav and
55°C’for MI-FMI-R primers. followed
by 90 sec at 72°C, with a fnal extension
40 72C for 10 min

Electrophoresis: PCR products were
separated  using  horizontal  gel
electrophoresis unit on 1.5% agarose gel
stained with ethidium bromide in 0.5 X

TBE buffer. A 100 bp DNA ladder was
used to estimate the size of cach
amplified DNA fragment. The gel was
un for approximately 2-3 hours using
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