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Sunflower (Helianthus anmuus L) is one
of the most important ail crops globally
and is grown on over 22 million hectares
worldwide it is belongs to the family
Asteraceae. In_sunflower, losses from
charcoal rot can reach 60 to 90% if the
conditions are_favorable for_infection.
Charcoal rot of sunflower caused by M.
phascolina (Tassi) Goid was first time
observed in USSR, but was not
considered as an_important disease of
sunflower until 1957. Now, it has been as
one of the most important and dangerous
discases threatening the crop throughout
the world and reducing the yield around
20-30% (Sackston, 1981). The discased
planis are recognized by carly maturing
and showing black or_charcoal type
discoloration on stemfrom which the
discase gets the name "charcoal root”
(Khan, 2007). Macrophomina phaseolina
is reported to be soil, seed and stubble
born in the specific case of sunflower.
‘The pathogen has been reporied to cause
seedling blight, damping off, basal stem
rotand early maturity of sunflower (Khan,
2007). As a part in the increase of
sunflower  acreage. there is _potential
increase in several pathological problems
also that deteriorate the seed quality and
‘market value of the crop. Charcoal ot is
considered one of the high challenges
facing sunflower_cultivation, thus it is
necessary to control disease and
improving sced yield by using safe
compounds such as_biological control
‘agents and resistance inducers. Although,
chemical control is the best for charcoal
root disease but, it has high cost
andharmful effect on human health and
environment (Abd El- Hai et al, 2007).
Accordingly, using safe_compounds (o
control charcoal root disease and improve
plant growth and yield is of a paramount
important. The use of biocontrol agents,

plant extract, salicylic acid, etc would
build a reduction in_the use of both
fungicides and _mineral fertilizers.
Treating seeds of many crops with
biocontrol agents was ~ effective {0
suppress many pathogens. Ghanbarzadeh
et al, (2016) concluded that applying
Trichoderma  harsiamum _was less
effective for wilt control than _the
chemical fungicides, but it _highly
improved growth and yield of onion
plants. Strains of Bacillus are known to
show biological control activity against
certain soil-borne phytopathogenic fungi
and has the potential to produce known
secondarymetabolites which showed
antagonistic activity against
Macrophomina phaseolina in sunflower.
(Leo Daniel et al, 2012). Several
investigators  reporied  that  the
anfioxidants may control seed and soil
bome fungal diseases (Dmitrer et al.,
2003; Shahda, 2001). Moreover, the
anfioxidans enhance the level of plant
phenols which play a major role in plant
disease defense, growth and development
(Halbrock & Scheel, 1989). Salicylic
acid (SA) as resistance inducer plays an
essential role in the defence response to
pathogen attack, improved plant growth,
Photosynthesis and chlorophyll content
of pea, hence decreased plant injuries
(Popova et al., 2008). SA significantly
increased sced germination, plant height,
number of leaves, branches, root length
and number of nodules as well as seed
‘yield of ginger (Ghasemzadeh & Jaafar,
2013). Also, ascorbic acid is one of the
abundantly occurring  water-soluble
anfioxidant organic_compounds and is
mainly distributed in the cytosol of the
plant. It s required in trace amount to
maintain normal plant growth in higher
plants. It is main source of vitamin C for
humans and essential compound for
plants_with important roles as an
anfioxidant and as a modulator of plant
development through hormone signaling
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Trish potato (Solanum wberosum), major
staple food crop afier maize, rice and
wheat (Fabeiro et al., 2001), belongs to
the family Solanaceaé and contribues to
the UN's millennium development goals
of providing food security and eradicating
poverty (FAO, 2008). In_developing
countries, Irish potato s ranked first in
energy production per hectare per day,
significantly above cassava and cereals
(FAO, 2008). It was introduced_into
Nigeria by European miners (WPA,
2006) and since has become an integral
part of the farming system of the local
farmers  who are = responsible  for
producing over 1,500,000 metric tons and
92% of Nigeria's annual output (NRCRI,
2010). Potato production is challenged by
diverse pathogens: the most devastating is
the Phyiophhora_infestans (Mont) de
Bary (causal agent of late blight). Late
blight is a_serious threat fo_potato
production all over the world which not
only causes severe crop damages but also
contributes toconsiderable_monitory
losses due to excessive use of fungicides.
for its control (Fry & Goodwin, 1997).
Late blight management has been heavily
based on fungicide_application and in
many areas fungicide applications have
increased over the last decade due o the
infroduction_of new, more_aggressive
‘genotypes of the pathogen (Daayf et al.,
2001). Even though synthetic pesticide
use is a popular way of controlling pests
because it is quick acting. and has direct
resuls, public concens have been raised
over pesticide residues on fruits and food.
effects on the environmental quality, the
high cost of fungicide applications, and
public pressures to minimize the use of
chemical treatments requires alterative
control measures such as natural plant
products (Fry & Goodwin, - 1997).
According to Wang et al. (2004), natural

plant products are known to_have
minimal  environmental and _health
damage and affordable by poor farmers
in contrast to chemical fungicides. In
search for such naturally - occurring
antifngal  substances,  many
investigations have shown that  garlic
(Allium sativum L) contains an active
substance against bacteria and fungi
(Kassa et al, 2006). This study was
conducted to compare the effect of garlic
exract, ridomil and -force on late blight
incidence reduction, increase  biomass
and total tuber yield of the potato crop as
well as promote alternative  control
measures of the fungus and provide
information on the use of garlic extract to
control the pathogen in Jos, Plateau State,
Nigeria

Materials and methods

Experimental site and design: The field
experiment was conducted in Machambe
village, Bokkos Local Government Area
of Plateau State, Nigeria. Certified seeds
were obtained from the National Root
Crop Research Institute, Kuru, Plateau
State, Nigeria. Potato seeds were grown
in four row plots, 3-meter-long with
Spacing of 70cm befween rows and 30cm
within rows. Experiment was laid out in
a Complete Randomized Block Design
(CRBD) with four replications.

Preparation of plant extract: Bulbs of
fresh garlic were purchased from the
local markets. The bulbs were washed
with sterle water, peeled and cut into
picces. 250g was kept for an hour at
roomtemperature  (25-28°C), ~ground
using mortar and pistil. It was then
soaked in 11% cthanol for 48hours afler
which it was filtered through Whatman
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Isolaton  and  ldentification  of
Trichoderma isolates: Leave samples of
two  healthy medicinal plans, ic.
Coriander (Coriandrum sativum L) and
rosemary (Rosmarinus officinalis L)
grown in fields located at Giza
governorate, Egypt were collected 1o

isolate the Trichoderma from the
phyllosphere.  The  serial dilution
technique was followed and three

dilutions of each sample were prepared.
One millliter of every sample was
pipetted onto a Rose Bengal Agar (RBA)
‘medium into Petri dishes and incubated
at 20:1°C for | week. The confined
Trichoderma isolates were distinguished
utllizing the key of the genus
Trichoderma (Rifai, 1969).

Effect of the
fested  bloagents on the mycellal
growth of S, sclerotiorum: The

antagonistic activity of three isolates of
Trichoderma was estimated against 5.
sclerotiorum by the dual culture
technique (Cherif & Benhamou, 1990).
One disk (Smm diameter) of the
mycelium of the tested pathogen was
placed onto one side of the PDA in Petri
plates (5 replicates/treatment) and an
equal disk of one tested Trichoderma
isolates was placed onto the other side.
The inoculated plates were incubated at
2041°C. Plates have two disks of S.
sclerotiorum, one on each side, were
used as conwol The effect of
Trichoderma isolates on plant pathogens
was determined by counting the length of
‘mycclial growth in cm when the growth
of any of control plates covered the Petri
dish.

Effect of the chemlcal Inducers on the
mycellal growth and formation of .

Sclerotiorum:  Four different
concentrations (0, 100, 250, 500 and 750
ppm) of cach of salicylic acid and
potassium silicate were evaluated on the
linear growth and formation of sclerotia
of S sclerotiorum i vitro. Each
treatment was added to individual flask
containing  sterilizd PDA  before
Solidifying and rotated gently to ensure
cven distribution of the _proposed
concentration, and then poured into 9 cm
Peri dishes. Plates were inoculated with
2 S-mm disk of the fungus to be tested at
the center of a plate and incubated at
20°C. Five Petri dishes were used for
each concentration. PDA-dishes cultures
without any inducers were used as
control. The fungal growth was
measured when the growth of any of
control plates covered the Peri dish. The
‘number of sclerotia was counted 10 days
later.

Effect of cerfain of bloagents and
chemical Inducers on corlander stem
rot under greenhouse conditions: Pot
experiments were carried out 1o evaluate
the efficacy of the tested inducers and the
three isolated Trichoderma species as
well as a locally produced bacterial

formulation  innovated by the
Environmental Studies and Research
Unit  (ESRU),  Department  of

Microbiology, Faculty of Agriculture,
Cairo University, Egypt labeled as
“Biocontrol formulation”  against
coriander stem rot. ESRU bioformulation
is @ composite culture of seven potent
associative _bacteria, i
polymexa (3 strains), Bacillus macerans
(1strain), Bacillus macerans (2 strains)
and Enterobacter agglomerans (1 sirain)
known with its high efficacy against S.
sclerotiorum (Fayez et al. 2009) This
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phosphide 3% (0.5 and 093 giight) )
inside and outside the building. The
highest plain bait daily consumption
post-treatment were recorded when used
Super Caid 0.005% (1.9 and 1145
‘@/night) followed by Zine phosphide 2%
(027 and 367 ghnigh) and Zinc
phosphide 3% (0.16 and 0.63 g/night) )

inside and outside the building . The
highest poison bait daily consumption
were recorded when used Super Caid
0.005% (5253 and 4039 ghight)
followed by Zinc phosphide 2% (0.23
and 1.93 g/night) and Zinc phosphide 3%
(0.09 and 026 gnight) ) inside and
outside the building
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Data in Table (3) showed that the effect
treatment when used Super Caid against
R norvegicus gave high mortality
records inside and outside the building.
‘The mortalty records inside the building
were 7, 6, 6, 4 and 2 individuals in 7, 6,
5.3 and 4 days respectively. While the
mortality records outside the building
were: 11 and § individuals in 6 and 7
days respectively. The mortalty records
of mature males during treatment were 7,
5.3 and 2 male individuals in 6, 7. 5. 3
and 4 days respectively. While the
mortality records of mature females

during treatment were: 9, 6, 2 and |
female individuals in 7, 6. 5 and 3 days
respectively. The mortality record of
immature male during treatment was 2
and | male individuals in 6 and 5 days

respectively.  While the  mortality
recorded of immature of female numbers
during treatment were 2, 1. 1 and |

female individuals in 6, 7. 4 and 3 days,
respectively. The  highest  mortaity
‘numbers for R norvesicus were 17 and
11 individuals in 6° day during treatment
and 1 day afer treatment (Table 3 and
Fig 1),
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No. 1 flter paper, concentrated into paste.
and stored at 4°C in the refrigerator until
ready for use as describe by Majeed et al.
(2011). 04g was weighed out and diluted
in liter of sterile water to obiain 0.4/
(Sallm & Kamal 2012 Two
commercial  chemical  fungicides
(Ridomil and 7-force) were used. 750g of
each fungicide was purchased from the
‘market in sachets. 0.4g was measured out
and dissolved in litre of distilled water
to obtain 0.4g/.

Application of plant extract and
Tunglcldes in vivo: The prepared plant
extract and_synthetic _fungicides were
applied using a 20litres capacity
knapsack sprayer fo_potato leaves at
0.4/l concentration. The treatments were
applicd at a 3-day interval soon afler the
late blight symptoms were visible at carly
hours of the day (momning fime when
‘humidity is high), being the conventional
‘method of fungicides application in the
area of study. No spraying was done on
the control plot. (Majeed et al, 2011).

Incldence  and  severlty
sease incidence and severity were
assessed on the leaves of the plant
weekly. Disease incidence of late blight
was assessed by counting the number of
discased leaves per plani. This was done
on a scale from 0-5 (Mantecon, 2009).
The observation started from first
appearance of symploms on leaves.
continued until the downfall of observed
leaves. The scale was as followed; 0 =
healthy (0%), 1= First foliar symptoms
present and no defoliation, 2= up to 25%
defoliation plus foliar blight, 3= up to

50% defoliation plus foliar blight, 4= up
to75% defoliation plus foliar blight and
5= 100% defoliation. Disease severity
was calculated and the objective was to
have readings at low, medium and high
levels of discase in all plots. The Area
Under Disease Progress Curve (AUDPC)
was then cstimated using the formula
derived from Forbes cf al. (2014) as
follows:

Where, Y, = disease severity at i
observation, t, = time (days) from i*
observation, n = fotal number of
observations.

Results and Discusslon

Late blight discase incidence was
assessed weekly for a period of 12weeks
afler planting (Table 1). Disease
incidence increased with increase in days
(Plate 1). The least disease incidence of
29.17% was seen for Ridomil followed
by garlic which had mean discase
incidence of 32.92%. The highest mean
discase incidence of 47.92% was seen for
control. Statistical analysis showed that
the discase incidence for control was
significantly higher than all the test
treatments (Ridomil, Z-force and garlic)
and also showed that the disease
incidence for Ridomil, Z-force and garlic
was not significantly different from cach
other at P>0.05 level of probability.
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Biological conirol using  beneficial
organisms alone, or as mixtures to reduce
the excessive use of chemical fungicides
in integrated plant disease managemen,
has become urgent need in these days.
Isolation of fungal bioagents from the
healthy coriander (Coriandrum sativum
L) and rosemary (Rosmarinus officinalis
L) plants yielded three isolates of
Trichoderma, ie. T. harziamum, T.
hamatum and T. viride. All the tested
chemical inducers, . salicylic acid and
potassium silicate as well as the tested
bicagents  resulied in  significant
reduction in the mycelial growth of the
causal fungus compared with the control
In the trials of the chemical inducers the
reduction in the mycelial growth of the
causal pathogen as well as the formation
of sclerotia was gradually increased by
increasing the concentration of the
inducers.  Under greenhouse condi-
tions, _ spraying _of ~coriander plants.
artificially inoculated with the causal
fungus with any of the tested chemical
inducers and the bioagents brought about
a crical decrease in the severity of the
discase compared  with control
Potassium silicate and salicylic acid as
well as T. viride and biocontrol
formulation were the most efficient
treatments in this respect. Moreover, the
treatment of soil drench with pofassium
silicate combined with 7: viride as foliar
Spray was more efficent in reducing the
severity of the discase compared with
Spraying the bioagent on planis of un-
drenching soil In this concern, Hilal et
al. (2006) reporied that spraying of
caraway, coriander and fennel plants
three or seven days with each of bion,
chitosan, oxalic acid, salicylic acid and
switch before artificially inoculated of
any of these plants with . sclerotiorum

lead to a critical decrease in the discase
severity compared to the control,
Morcover, Fagodiya (2016) found that
treated sced and soil as dual treatment
with T viride resulied in significant
reduction in coriander stem rot discase in
‘comparison to treat seeds or soil alone. It
has been found from the two season field
experiments that the treatment of soil
drench with potassium silicate combined
with foliar spray with T. viride or ESRU
formulation very effective in reducing
the perceniage of dead plants and
AUDPC compared with the  conirol.
Furthermore,  the fungicide  vitavax
thiram was the superior treatment in both
experiments. Many authors confirmed
the exciting potential for increased
discase  resistance through  silicon
supplements (Sait, 2010). The way of
supplying silicon to the plants are greatly
manages the action of the planis to
protect themselves from infection by the
pathogens  (Rodrigues ot al., 2015),
Where, it may be acting as a physical
barrier or by boosting the defence
weapons of the planis when supplied to
the plant through the roots. Meanwhile, it
acts by changing the pH or the osmotic
potential on the leaf surface when
supplied as foliar spray (Rodrigues et al.,
2015). Liang et al. (2005) observed that
the root silicon amendment significantly
reduced the cucumber powdery mildew
discase severity compared to foliar spray.
‘The present study clearly showed that as
the percentage of coriander plant death
under field conditions was reduced by
the tested materials the weight of 100
seeds  was increased. In  general,
treatment of soil drench with potassium
silcate combined with foliar spray with
T viride or ESRU formulation was more
efficient in increasing the weight of 100
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cxperiment  was  performed _ at
Omamental, Medical and Aromatic Plant
Diseases Department, Orman- garden,
Giza, Egypt. Completely randomized
blocks with nine planis per treatment was.
used for cach tested bioagent. Coriander
stems were inoculated using pieces of
infested toothpicks by a  method
described by Pratt et al. (1998). Where,
the tips (10 to 1.5 cm long) of wooden
toothpicks were autoclaved for 20 min in
250 ml distlled water, evacuated,
smudged and re-autoclaved in exira water
to remove inhibitory substances and
autoclaved for a third time in 250 ml
distilled water. Sterilized toothpicks were
placed on PDA plates inoculated with
one disc (Smm) of 5. sclerotiorum then
incubated at 20+1° C for seven days.
Planis aged 90 days grown in 35 cm

diameler pots were used in  this
experiment o oblain stems with
appropriate  diameters 1o insert the

toothpick. A single toothpick piece was
inserted into one stem base per_plant
Control inoculations were _performed
with toothpick pieces prepared in the
same manner and incubated on non-
infested PDA. Stem rot severity was
calculating 14 days afler_inoculation
using scale (ffom 0 to 3) described by
Sansford (1995) with some modification,
where 0 = healthy plants, 1= less than
half stem girdled, 2= more than half stem
girdled and 3= whole stem girdled and
plant death, A discase severity index.
(DSI) was calculated for each treatment
by a formula suggested by Kim et al.
(2000)as follows:

13 omter o plntre ™

Depending on the results of in vitro

studics, the tested Trchoderma isoltes
(3x10° sporeiml), the ESRU fomulation
was used o recommended, where dilued
with water 10 111 (), salcylc acid
(100 ml of 250 ppm). and potassium
slicate (100 ml of 750 ppm) were
Sprayed 24 hr. afer inoculston by the
causal pathogen and 10 days Jatr.
Unsprayed plants with any of bioagents
and inducers were used a contrl. A few
drops of Tween-20 were added to cvery
100 mi. of the sprayed materials.

Combined application of the tested
bloagents as a follar spray and
chemical Inducers as a soll drench on
corlander stem rot under greenhouse
conditions: The effects of the tested
biocontrol agents as foliar spray and the
chemical inducers as soil _drench
individually or in dual application
against coriander stem rol were evaluated
under greenhouse conditions. Split plot
design was completely randomized with
soil drench with the chemical inducers
each of 100 ml of 250 ppm for salicylic
acid and 750 ppm for potassium silicate
as the main plot and the foliar spray with
the bioagents as subplots. The main plots
were divided into three parts. The first
part was drenched plants three times with
100 mi salicylic acid once immediately
after sowing and two times again, once
every 30 days, the second part was
drenched plants with 100 ml potassium
silicate once immediately afier sowing
‘and two times again, once every 30 days
and the third part was treated with water.
Each main plot was divided into three
sub-plot, the first was planis sprayed
with T. viride at the rate of 3x10°
spore/ml 24h after inoculating the stem
(90 days after sowing) with the causal
fungus and repeated again after 10 days,
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‘may lead to the activation of vitamine K,
such as the diaphoreses. Inhibition of this
vitamin K cycle rosults in a decreased
production of active coagulation factors
which, in tum, will result in coagulation
disorders and _ hemorrhages _(Berny,
2011). Data in Table (4) showed that the
highest mean daily consumption of pre-
treatment was recorded_42.21g/3nights
cucumber followed by 22.69 @3 nights
of tomato, then 17.57 g/3nightsfalafel

and 3.57 g/3 night's lanchon bait. While
the highest mean daily consumption
post-treatment were recorded by 25.27
gAnight filafel followed by 4.8
2/3night cucumber; then 4.05 g3nights
lanchon and 3.98 ¢/3 nights tomato bait,
In live traps, the results showed that
cucumber (3 individuals). tomato (3
individuals) were the highest susceptive
followed by falafel (2 individuals) and
lanchon (1 individual).
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The highest reduction of R norvegicus  References

by using Super Caid 0.005% were 79,95
and 46,04 % followed by Zine phosphide
2% (5185 and 36.51 %) and Zinc
phosphide 3% (67.6 and 3215 %) )
inside  and outside the building, when
used live trap bait items. inside the
building, tomato. lanshon, cucumber and
flfel the reduction were 7841, 61.32.
92.43 and -65.1% respectvely.

Acknowledgments

Deep thanks to all siaff members of
Agric.. Zoology and Nematoolgy
Department, Faculty of Agriculture, Al-
Azhar University, Egypt for their
generous  help  and  continues
encouragement,

‘Abdel-Wances MA, 2008, Studies on some.
rodent in Egypt. MSc. Thesis, Faculty
of Agrculture, Cairo Universiy, Cairo,
Egypt. 111p.

Baki E A, ALGendy AAR, 2007. population
density and agricultural conirol of the
Nile grass rat Arvicanthis nilticus
(Dems), in semi arid area at Sohag
Govemorate. _ Al-Azhar Joumal of
Agricultural Sciences Sector Research
2(1):91-99.

Beatriz Villa C, Desley AW, Sanchez VC,
1997, Capiure rate and reproductive
pattems of Norway s, Rattus
norvegicus (Murdae: Rodenii) in a
poulry farm in mexico city. Anales del
Insttuto de Biologia, _ Universidad
Nacional Autonoma, de Mexico, Serie
Zoologia 68(1): 165-172.

6





OEBPS/Images/512_003.jpg
Abmed Hoda et al. 2018

(Athar et al, 2008). Ascorbic acid is
synthesized in higher plants and affects
plantgrowth and development (El-
Kobisy et al., 2005). The resistance of
plant may be also induced when using
plant extracts, Plant serves as renewable
natural resources for a_variety of
biologically active _chemicals. These
chemicals bear a variety of properties viz,
antibacterial, antifungal and antiviral
(Parajuli et al, 1998).  Ocimum
sratissimum  and * Eucalyptus globule
contains cugenol and _shows  some
evidence of anfifungal activity (Elaigwu
etal., 2017). In view of the importance of
this discase which cause considerable
damage to sunflower plants and yield,
this work was planned (o control discase
incidence and improve plant growth and
yield by using Bio Safe Compounds (
biocide, plant_extracts, antioxidants) as
resistance indiucers

Materials and methods

‘This work was carried out on pots in
screenhouse and field of Arab-El-
Awamer rescarch  station,  Assiut
Govemorate, Egypt. Sunflower plants
Giza 102 cultiva, seeds were sown in the
first week of May in 2016 and 2017

Isolation of the pathogens: Isolations
were made from root samples of infected
sunflower plants collected from different
sunflower filds. The root portion of the
planis was cut into small pieces with
Sterlized scissor. The rool pieces were
washed under running tap water then,
sterilized by | % sodium hypochlorite for
23 minutes and washed with distiled
Sterile water. Treated oot pieces were
placed in cach Peiri dish containing
potato-dextrose agar medium amended

with 40 mg strepophenicol / 100 ml
medium. The inoculated_plates were
incubated at temperature (25+1°C), fors-
7 days for fungal growth. The fungal
colonies were purified using hyphal tip
isolation technique as described by
(Brown, 1924). " Identification of the
isolated fungi was done at Mycology
Center, Assiut University, Assiut, Egypt.
Pure cultures were kept at 5°C on PDA
slants in test tubes C for further studies

Al isolates were fested  against
Sunflower  for  producing  discase
Symptoms.

Pathogenlclty test: Pathogenicity tesis
were carried out for ten isolates of M.
phaseolina under greenhouse. Sunflower
sceds Giza 102culivar were surface
sterlized byl % sodium hypochlorite
Solution for 2 min, then washed with
sterile water. Sterilized pots (30 cm
diameter) containing _sterilized sandy
loam soil artificially infested with tested

in cach pot (150g/Skg soil) and then
irigated directly.Pot was sceded with 5
scads and three pots were used for each

isolate as replicates. Percentage of
infected  planis with Pre-emergence-
damping off, Post- emergence- damping
off and charcoal rot were recorded after
15,30 and 90 days from sowing
respectively The following formulac
were used to determine the disease
criteria.

Post-cmrgence damping_off
o oot Tota b o p

o Total mmber ofplants 100

u
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The mean death length in chronic poison
was slghtly longer than in acute poison
for different examined age rat under field
condition. Anficoagulants can inhibi two
Gifferentenzymes of the viamine K
eycle: the epoxide reductase and vitamine
K reductase (although some  scientiss

consider these two enzymes were. in fact
a single protein). The epoxide reductase
was the rate-limiting step and inhibition
by anticoagulants will result in the
accumulation of vitamine K. epoxide,
which was not active. The second siep
was not as crtical, since other pathways
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were prepared and treated with the same
technique of the former _compound
referred to above. .The Super Caid
0.005% bait was prepared by using wheat
grains saturated with super Caid. The
Super Caid bait was provided for 13
days. Treatments were recorded follow
by a three days pro-or post-baiting with
plain crushed maize grains. The poison

baits were checked and refilled daily and
the consumption was determined by
weighing back to the nearest gram. On
the last day of the pre-baiting period the
crushed maize grains were removed and
replaced by Super Caid bait. At the last
day of the treatment period the Super
Caid bait was removed and replaced by
plain crushed maize grains

T aphae
i haphice
Pt

a0,

=
oS- i-0-0m

‘The consumption during the last 24 hours
of the pre-and the post-baifing periods
was used for calculation of relative
treatment efficacy according 1o the
statistical analysis of Pelz and Klemann
(2004),

box lve traps with spring doors were
used for three consecutive nights and
daily supplied with baits of tomato,
lanshon, cucumber and falfl in poultry
fam (eggs produce). Traps were
disributed at 10 meters distance beside
rodent’s run-ways and active burrows in
poulry farm (Bortos village I Wamraq
area) at Giza Govemorate, Egypt.
Evaluation of control method of &
norvegicus by food intake pre- or post-
baiting treatment through 17, 2+ and 3%
days, as mentioned by Bakri and Al

Gendy (2007). Henderson and Tilton
(1955) equation was applied to calculate
the reduction of the pest numbers.

Statistical analysis: Data were analyzed
using analyses of variance (MSTAT-C.
1988) and means were separated using
the least significant differences method
(LSD) at 5% probability level, only
when a significant "F" test was oblained
(Steel & Torric, 1984).

Results and Discusslon

Data in Table (2) showed that. the
highest plain bait daily consumption pre-
treatment were recorded when used
Super Caid 0.005% (989 and 2122
‘@/night) followed by Zinc phosphide 2%
(054 and 578 gnight) and Zine
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‘The highest biomass and tuber yield of
33.95g and 15.93tha respectively were
recorded for Ridomil with average
disease incidence of 53.33%, followed by
garlic with biomass and tuber yield of
31,02 and 14.99Vha respectively and the
lowest disease incidence (53%), and z-
force with biomass and tuber yield of
30,02 and 13.49vha and average discase

incidence of 60%. The lowest biomass
and tuber yield were recorded for control
with 23.92g and 1195Vh respectively
and had the highest average disease
incidence of 73.33%. Phic 2 shows
iomass and tolal tuber yield for the
different treatmenis as scen in figure 1.
Figure 2 shows the disease severity

Fisorsed dcas ncidence o | 2wcek afe plating o Gl rsed plas,

‘The disease severity assessment revealed
that control plot which had no treatment

showed the highest levl of discase
Severity with AUDPC value of 3641. The
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Evaluation of some rodenticides and traps for
controlling the Norway rat, Rattus norvegicus Berk.,
in poultry farms at Giza governorate, Egypt
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‘may lead to the activation of vitamine K,
such as the diaphoreses. Inhibition of this
vitamin K cycle rosults in a decreased
production of active coagulation factors
which, in tum, will result in coagulation
disorders and _ hemorrhages _(Berny,
2011). Data in Table (4) showed that the
highest mean daily consumption of pre-
treatment was recorded_42.21g/3nights
cucumber followed by 22.69 @3 nights
of tomato, then 17.57 g/3nightsfalafel

and 3.57 g/3 night's lanchon bait. While
the highest mean daily consumption
post-treatment were recorded by 25.27
gAnight filafel followed by 4.8
2/3night cucumber; then 4.05 g3nights
lanchon and 3.98 ¢/3 nights tomato bait,
In live traps, the results showed that
cucumber (3 individuals). tomato (3
individuals) were the highest susceptive
followed by falafel (2 individuals) and
lanchon (1 individual).
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The highest reduction of R norvegicus  References

by using Super Caid 0.005% were 79,95
and 46,04 % followed by Zine phosphide
2% (5185 and 36.51 %) and Zinc
phosphide 3% (67.6 and 3215 %) )
inside  and outside the building, when
used live trap bait items. inside the
building, tomato. lanshon, cucumber and
flfel the reduction were 7841, 61.32.
92.43 and -65.1% respectvely.
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the second was planis treated with the
ESRU formulation (1:1 v) 24 h after
inoculating the stem with the causal
fungus and repeated again after 10 days
and the third was non-drenched plans
with any of the tested inducers and
sprayed with water only. A few drops of
Tween-20 were added to each 100 ml. of
the sprayed bioagents. The application of
water as both soil drench and foliar spray
was considered as conrol. The severity
of stem rot was measured as mentioned
before. Experimental blocks  design:
completely randomized with nine plans.
per reatment were used.

Fleld experiments: Ficld experiments
were conducted at the Horticultural
Research Station, Al-Shaer Island, Al
Qanatir  ALKhairiya,  Qalubiya
governorate, Egypt. The _experiment
(Clay soil) was divided into plots of (10.5
m’; 4 rows of 3 m. long x 3.5 m widih, §
hillsow and 5 sceds/row which thinned
to two seeds 30 days afler sowing). The
experimental setup was soil drench with
the chemical inducers as the main plots
(each_inducer was applied four times,
once immediately after sowing and three
times again every 21 days) and foliar
spray with the bioagenis as subplots
(each bioagent was sprayed five times,
once 30 days after sowing and four times.
again, once every 10 days). Two controls
(one with fungicide vitavax-thiram at the
rate of 3g/l waler as a soil drench and the
second_control was water only) were
used. The experiment was organized as
shown before in greenhouse experimens.
Two experimens were carried out cach
was sown on November 1, 2015 and
2016, All agricultural practices, ie.
imigation, weeds and pests control as
well as fertlization were ~applied

according  to  the  standard
recommendations  of the Egyptian
Ministry of Agriculture and Land

Reclamation. As the experiment was
done under natural field conditions, The
efficacy of the tested treatments was
evaluaied by counting the percentage of
dead plans as well as AUDPC (area
under disease progress curve) depending
on three readings once every 25 days
using formula suggested by (Madden et
al. 2007) as follows:

Witvien

2 @+ 1-t)

‘Where yi is an assessment of the disease
incidence (%) at the ith observation, i is
time in days at the itk observation, and n
is the tofal mumber of observations. The
weight of 100 sceds was recorded at the
time of harvest crop, 120 days. afler
planting.

Antioxidant enzymes activity:  The
leaves of coriander planis (3 month after
planting) were collected from the pot
experiments 48 hr. after spraying with
the tested treatments to determine the
enzyme's activity. 0.5 g of coriander
leaves was homogenized in a mortar with
30-40 mi phosphate buffer (0.02M) then
filtered  through _cheese  cloth and
centrifuged at 2000 rpm for 10 min then
the extract was made up to 100 ml with
the buffe.

Evaluation  of  polyphenol _ oxidase
activity (PPO): The enzyme activity was
assayed spectrophotometrically at 470
nm as described by Palmer (1963). The
sample cuvette contained | ml 0.033 M
potassium phosphate (pH7), 1 ml 0.005

n
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Preparation of the fungal Inoculum:
Inoculum of ten pathogenic isolates of
Merophomina. phaseolina were prepared
by inoculating sterilized milk bottles 0.5
L containing Barley medium (75 Barley
+25 pure sand + 2g sucrose + 0.1 yeast
extract + 100ml water) as described by
Abd-EL-Moneem (1996), with the fungal
isolates separately and incubated at 28C
for two weeks.

Preparation of extracts: Fresh leaves of
Eucaliptus and Ocimum planis used for
extracting antifungal principles as per the
‘method of (Shekawat & Prasada, 1971).
Frosh plant leaves were washed with tap
water *followed by sterilized water,
‘macerated separately in mortar by rat
lgm/Iml distlled water. The resulted
crud extract were separately for each
plant extract and filtered through Muslin
cloth and sterilized in Seitz filer to give
100 % plant waer extract solution. From
this standard / stock solution(s). required
concentrations (5%, 10% and 15%) were
prepared by adding sterile distilled water.

Preparation of chemical Inducers
resistant: Salicylic acid and ascorbic
acid were dissolved in cthanol as
described by Galal and Abdou (1996).
The flowing concentrations (4, 6 and
8ml) from such compound were tested in
viro on growth of M. phascolina
Aliquots (8mi) of the fested solutions
were added separately to 990 ml PDA
‘medium.

In vitro Investigation of blocide, plant
extracts, antioxidants and fungicide on
growth of Macrophomina phaseolin:
Biocide (Plant guard & Rhizo-N), plant
extracts  (Ocimum &  Eucaliptus).
antioxidants (Salicylic acid & Ascorbic

acid) and fungicide (Rizolex-T) were
added separately to PDA medium, Petri-
dishes (9cm diameter) containing PDA
medium were inoculated in the center
with discs (Smm) of M. phascolina
isolate (No.6) taken, from 5 days old
culture and incubated at 27C. Four
replicates were used for cach treatment
Discs which were immersed in sterile
distlled water were used s control,
Diameer of linear growth of funguswas
measured in cm, when fungal growth
filled up conirol Petri-dishes. Percentage
of reduction in mycelial growth was
calculated using the following formula:

MG, ()= (DD, /D x100
Where: %MG, Inhibition of
mycelial_growth, Dc = diameter of
control, Dr = diameter of test

Effect of blocide, plant _extracts,
antiovidants  and fungicide  on
Incldence of charcoal rot discase of
sunflower  as  sced treatments:
Sunflower sceds were rinsed_several
times with tap water and soaked for
3hours, in the solution or suspension of
reaments and Ief to one hour in air
before sowing under screenhouse and/or
ficld (Abd El- Hai et al, 2009) of the
following tested treatments:

1- Contol untrested).

2 Biofungicide Plant guard: Iml
contains  30x10°  spores  of
Trichoderma harzianum,

3 Biofungicide _ Rhizo-N:  Iml

contains 30x 10° spores of Bacillus

subtilis

4 Sweet basil (Ocimum basilicum,
L 15%

5 Eucaliptus (Eucalspius globules,
Labill) 15%

5
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6- Salicylic acid (8 mM)

7. Ascorbic acid (8 mM)

8 Fungicide treatment with Rizolex-
TS0 WP at 3/,

Effect of blocide,
antloxidants @
Incldence of cl

plant extracts,
fungicide  on
wreoal ot disease of
sunflower under  screenhoue
condifions:  Eight treatments ~ above.
mentioned were used o study their
effects on root-rot and charcol ot
discases of sunflower under greenhouse
conditions. In pots (30 cmdiameter) filled
with Skg sterlized soil. Six seeds were
Sown in infested soil with inocula of the
‘most aggressive M. phaseolina. Control
was sceds soaked in water. Four pols
were used for each treatment as
replicates. Rootrot  and _charcol
rotincidence were estimated at 30 and 90
days from planting date, respectively.
The following formulae were used fo
determine the disease criteria.

Pt

o o e e

Effect of blocide,
antloxidants

Incldence of cl
sunflower under field conditions: A
field experiment was carried out in the
experimental farm of Arab-El-Awamer
researchstation, Assiut Governorate,
Egyptin 2016 and 2017 growing scasons.
Treated sceds were sown in rows 4 in
each plot (3 m x 5.2 m) at 60 cm spacing
between rows, and 25 cm between
scedbeds. Each row contained 20 hills
Every hill was sown with 3 sceds. Afier
20 days from sowing, plants were thinned

plant

extracts,

to one plnt per hill A complete
randomized block design with four
rplicates  was  adopted.  The
recommended _cultural _practices for
production were followed throughout the
growth  scason.  Imigation  and
Tetilization were applied according to
‘ood agricultural practices of growers in
the region. Percentage of naturally
infected plants in every plot was
recorded at premature stage (30 days old)
and mature stage(90 days old) At harvest
time, plant samples (10 healthy plants
cach) were taken at random from cach
plot to determine the following were
recorded:

1 Heightof plant (cm)

2. Head diameter (cm)

3 1000Seed weight (g)

4 Oil percentage in the seeds was
delermined  according 1o
AOAC, (1995 using
Soxhleiapparatus using petroleum
ether s a solvent

5- Proein percentage was calculated

by muliplying the Nby the
converting factor 6.25 (Hymowitz.
etal, 1972)

Statistical Analysis: The experimental
design was established as a randomized
complete blocks design with four
replicates. All data were statistically
analysed according to Gomez and
Gomez (1984)

Results and Discussions

Pathogenlclty test of M. phaseolina:
Ten isolates were fested for
pathogenicity on seedlings of sunflower
cultivar Giza 102 under groenhouse

%
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lowest severity level (2118) occurred in
plot treated with Ridomil followed by
garlic (2434) while Z-force had 2660

severity level, suggesting that all the test
treatments lowered discase incidence
better than control.

LI ——
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In order to control potato late blight in a
more sustainable and environmentally
friendly manner, the search for
altenative materias like garlic instead of
the commonly used chemical fungicides
is gaining much concern. The extract of
garlic is of great use in different arcas
such as  medicine, agriculture  and
cosmeics to_ mention but a few. The
effect of garlic extract, ridomil and 7-
force fungicides on reduction of late
blight disease incidence, increase in both
biomass and total tuber yield were
cvaluated in vivo and the results gave
strong indications to the use of the garlic
to reduce discase infection in the potato

production fields. The in vivo study
showed a considerable and comparable
inhibition of the garlic extract to the two
chemical fungicides tested against late
blight discase of potato. Both the garlic
extract and chemical fungicides lowered
discase incidence significantly above
control. At 11 weeks after planting, there
was a 100% late blight incidence on
control plots (un-sprayed plots) whereas,
plots treated with garlic extract, ridomil
and z-force had late blight incidence of
80. 65, and 90% respectively. Figure |
showed that biomass and tuber yield
decreased with increase in disease
incidence.
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However, the application of ~garlic
extract, ridomil and z-force fungicides.
significantly  reduced  late blight
incidence by 32.92%, 3583% and
29.17% respectively, which corresponded
to better biological and tuber yields
compared to control.  Better biological
yield and larger tuber sizes on plots
ireated with garlic and chemical
fungicides could have resulted from the
reduced disease incidence which may
have increased the photosyntheic leaf
area and greater amount of photosynthate
being transferred to tubers for storage
(Olanya et al., 2001). Lowered disease
incidence by garlic extract may be
attributed to inhibitory effects of
bioactive compounds such as_allicin
(Rahman & Motoyama, 2000). This is in

agreement with previous reports by
Kassa et al. (2006) which described
allicin as bioactive_compounds  from
Alliam  sativum. This could have
increased photosynthetic activity of
leaves resulfing in better yield of potato
crops. The in vivo results from this study
generally showed that there was high late
blight incidence at the site of experiment
(Bokkos). This however, could have
been due to the weather condition
occurring at the time of the rescarch
which favoured the growth of /.
infestans. The  experimental site is
located on the edge of the Jos Plateau
characterized by deep gorges and misty
weather. This misty weather may have
been responsible for the relatively high
incidence and equally high severity of

.
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conditions. Isolates were recovered from
infected plants of sunflower that showed
Root and charcoal rots symploms.
Isolates were identified as M. phaseolin.
Al the isolates were able to cause Pre
andpostemergence damping-off, and
charcoal rot associated with discoloration
of infocted fissues at  harvest time.
Testing the pathogenic capability of the
isolated fungi (Table 1) indicated that all
tested isolates were pathogenic to
sunflower plants with different - rates.

Such results are in accordance with that
reported by Balamurugan et al. (2012),
Muhammed et al. (2014) and Rafi and
Dawar (2016). Our results showed that
the percentage of infection reporied by
M. Phascolin No6 was (1333%)
followed by isolates No. 1 and 2
(66.66%, and 60.00% respectively) while
isolates No. 4 and 9 caused the
intermediate percentage of  infection
(5333%) followed by the rest of the
solate.

bl 1 gty of M. phaselin o sl planis

Evaluation  of  blocide,  plant
extractsantioxidants, and fungieide on
M. phaseolin in vitro: Lincar growth of
M. phascolina  was  significantly
decreased at all of the tested treatments
(Table 2). The highest decreased in linear
growth was pronounced by fungicide
(Rizolex), and Plant guard by (58.7% and
57.3%) respectively. The ascorbic acid
and thiamine gave the least decreased by
37.2%. The, mycelial growth M.
phascolina was_influenced and much
reduced by other ireatments. These
results agree with Vey et al. (2001)
whom found that tested 7. harziamum
isolates T7 and T 14for their capability to
produce  volatile and _non-volatile
compounds  that inhibit the  pathogen

growth in vitro. From our results, it is
evident that volatile compounds of both
7. harsiomum _isolates decreased the
mycelial growth of M. phaseolina. A
great variety of volatile ~secondary
metabolites could be produced by
Trichoderma spp. Such as_ethylene,
hydrogen _cyanide,  aldehydes, _and
ketones,which play an important role in
controlling_various _plant _pathogens.
‘While Leo Daniel et al. (2102) confirmed
that B. subilis was strong anfagonist
against_ M phascolina of in sunflower.
Abd EL Hai et al. (2009) found that
antioxidans (salicylic acid and ascorbic
acid) and Rizolex inhibition in the linear
growth of M. Phaseolina in sunflower.
Also, agree with Elaigwu et al. 2017)

2
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M substrate solution and quanity of
enzyme to give a total reaction volume of
3 ml (Palmer, 1963). The blank sample
contained the same mixture solution
without the enzyme extract,

Evaluation of peroxidase activty (POX):
The enyme activity was assayed
spectrophotomerically at 470 nm using
uaiacol a5 a phenolic substrate with
hydrogen_peroxide (Diaz et al. 2001).
The reaction mixture contained 0.15 mL
of 4% (viv) guaiacol, 0.15 mL of 1%
(v4) 2 02, 2,66 mL of 0.1 M phosphate
buffer (pH 7) and 40 L of the enzyme
extract. The blank sample contained the
same mixtre  solution without  the
enzyme extract

Evaluation_of phenylalanine ammonia
Iyase activity (PAL): 0.5 g of the leaves
was homogenized in a mortar with S ml
cold borate buffer (25 mM) containing 5
‘mM mercaptoethanol (0.4 ml L-1). The
homogenate was centrifuged in a
refrigerated centrifuge at 12.000 rpm for
20 min. The supematant served as
enzyme extract. All operations were
carried out at 4°C according to the
‘methods of Brueske (1950).

‘Statistical analysis: Data were analyzed
using CoStat software (version 6.4,
CoHort Software, USA) according to
Gomez and Gomez (1984). The
differences among means were compared
at 5% lovel using least significant
differences (L.S.D) according to Fisher
(1948),

Results

In vitro antagonistic of Trichoderma

Isolates agatnst . sclerotiorum: The
resuls in Figure (1) indiate that 7.
iride was. the most effective isolate
where it caused the lowest mycclial
growih (39 cm) meanwhie, the last
cffective solste was T hamaum
Tollowed by T harsianum (49 and 5.5
cm, respectively) withoutsignifcant
diffrences at the level of significance
(p<005)

et e s iy Gl (009

Effect of sallcyllc acid and potassium
silicate on the mycellal growth and
formation of  sclerotla of S,
Sclerotiorum in vitro: Five different
concentrations (0, 100, 250, 500 and 750
ppm) of cach of salicylic acid and
potassium silicate were evaluated on the
linear growth and formation of sclerotia
F . sclerotiorum in vitro (Table 1). The
all tested concentrations  significantly
reduced the lincar growth and the
number of sclerotia of the fested
pathogen in relation to  the control.
Significant docreases in_the fungus
‘growth were observed by increasing the
concentrations of the lested_clictors.
Salicylic acid completely inhibited the
formation of sclerotia and the mycelial
‘growth at 250 and 500 ppm, respectively.
Meanwhile, potassium silicates gave the
same effect at 750 ppm.

u
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Effect of certaln of bloagents and
chemlcal Inducers on corlander stem
rot under greenhouse  conditions

Effect of the fested bioagents and
chemical inducers on coriander stem ot
was evaluated under artficial infection
by estimating the stem rot severity as
shown in figure (2). Potassium silicate

and salicylic acid followed by 7. viride
and ESRU formulation were the most
effective in reducing the sevrity of stem
ot to 1852, 2222, 2063 and 3333%,
respectively. Each of 7. harsiamum and
T hamanum were the lowest effective
treatments (4444 and  44.44%
respectively)

bl 1 Eflct of eyl cid oo s on sl gt rmtion of e oS e,

Tresment 1) - o1 03

Combined application of the fested
bloagents as follar spray and chemical
Inducers as soll drench on corlander
stem rot under greenhouse conditions

Effect of the tested bioagents as a foliar
spray combined with the chemical
inducers as a soil drench on coriander
stem rot was evaluated under artifcial
infection by estimating the stem rot
severity as shown in Table (2). Polassium

silicate as soil drench combined with 7.
viride as foliar spray was the most
effective in reducing the sevrity of stem
rot to_ 14.81% Combined application of
potassium silicate and ESRU formulation
followed by combining application of
salicylic acid and 7. viride were occupied
the second rank which significantly
reducing the stem rot severity to 22.22
and 25.92%, respectively.
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The mean death length in chronic poison
was slghtly longer than in acute poison
for different examined age rat under field
condition. Anficoagulants can inhibi two
Gifferentenzymes of the viamine K
eycle: the epoxide reductase and vitamine
K reductase (although some  scientiss

consider these two enzymes were. in fact
a single protein). The epoxide reductase
was the rate-limiting step and inhibition
by anticoagulants will result in the
accumulation of vitamine K. epoxide,
which was not active. The second siep
was not as crtical, since other pathways
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‘Abazaid (1997) and Hussein and EI-Deeb
(1999) in sand soil and_ intercropping
Sugar beat with some essential crops.
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seeds compared with the control treated
with water only. However, the fungicide
vitavax thiram was the most cffective
treatment  in _both _scasons. The
‘mechanism of plant defence is complex.
and involved different weapons such as
phenols and oxidative enzymes such as
polyphenoloxidase _(PPO).  peroxidase
(POX) and phenylalanine ammonia lyase
(PAL) (Arun et al, 2010). PPO and POX.
enzymes oxidize the phenols to quinones.
‘The quinones increased the rigidity of the
plant call wall by increasing its
lignifications. Meanwhile, PAL enzyme
catalyzes the trans-cinnamic acid via the
L-deamination of phenylalanine. It is
commonly considered  the _principal
enzyme in the biosynthesis of phenolic
compounds (Aldesuquy et al., 2015). In
this study the activity of PPO, POX and
PAL enzymes was increased in the
treated leaves compared to the control
Potassium silicate recorded the highest
activity of the three enzymes followed by
those sprayed with salicylic acid then 7
viride and the ESRU  formulation.
Meanwhile, untreated leaves  which
conserved as control recorded the lowest
activily. Increasing of the three enzymes.
i coriander leaves treated with the tested
‘material may be pointing to that these
‘materials induced the weapons of the
planis against the tested pathogen.
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due 1o increase in photosynthetic
pigments because there is 2 relationship
between_ photosynthesis. processes and
biosynthesis  during_sced_development
(Smith et al.. 1989). They concluded that
induced sucrose located frans to the seeds
which is metabolized o produse oil. The
results agree with Abd El. Hai ot al.
(2009) whom found tha sced soaking of
Sunflower in chemicals and fungicide
(Rizolex) enhanced the vegelatve growth
and increased plant height and head
diameter. Elaigwu et al. (2017) resulted
extracts (Ocimum and Eucaliptus) have
especially _chloroform and  antifungal
consttuents can effectively be used for
the management of M. phascolina and
increased yield parameters. Reznikov et
al (2106) reported the highest crop yield

values in soyabeen with 7. viride and B.
subiilis. The offect that T. harziamum
isolates had an enhancing growth
parameers in the plants inoculated by
the pathogen, and reduced of disease
Severity, being were high in autoclaved
soil. This result might be due to the
better ability of T harsiamum in
colonizing rhizosphere with better effect
on plant growth and disease control in
autoclaved soil along with absence of
other compeitive  microorganisms
(Khaledi & Taheri, 2016). Sahar Zayan
(2016) tested chemical inducers
(Salicylic acid and ascorbic acid) that
Significantly increased the tested growth
‘parameters as plant height and branches
‘number per plant compared with control
treatment in both growing scasons.
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Resuls from this study of chemical and  References

biological seed treatments of sunflower
to control charcoal rot will be useful for
farmers to develop more _efficient
‘management strategies for this important
discase. Additional rescarch should be
extended to further assess this plant—
pathogen  interaction under  different
environmental conditions. In_addition,
these are environmentally safe chemicals
on public health

Abd ElHai KM, EL-Metwally MA, EL-Baz
SM. Zid AM, 2009. The use of
antioxidans and _microclements for
controlling  damping-off caused by
Rhizoctania solani and charcoal ot
caused by Macrophomina phascolina on
sunflowr. Plant Pathology Journal 8(3):
79-9.
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that showed . basilicum leaves extract
and E globules caused significant
reduction of the mycelia growth of M.
Phaseolina in sesame to because of an
amay of biologically active plant
chemicals including triterpenes, proteins.
andsteroids. Plant extracts (Ocimum
basilicum and Eucalyptus slobules) and
antioxidants (Salicylic acid and Ascorbic
acid) tested at three ~concentrations
against M. phaseolin. According to the
obtained results, 8 mM concentration of
salicylic acid and ascorbic acid were
chosen for testing the possibility of
induced resistance in sunflower discases.

B p——
T — T

plant  extracts
ntloxidants and funglclde on root rot
nd charcoal rot of Sunflower plants
under screenhouse conditions: Figure
(1) shows the effect of two of bio safe
compounds. two plant extract and two
antioxidants, and the  commercial
Systemic fungicide Rizolex was also
considered.  All  treatments  have
decreased the oot rot and charcoal ot
percentage of infected sun flower plans.
compared to control. Both Plant guard
and fungicide had greater decreased in
discases caused by  Macrophomin
phaseolin by (16.66%) and (20.82%)
respectively, followed by Rhizo-N and
SA treatments by (24.99%) followed by
the rest of the treatmens. These results
are similar to those of Abd El- Hai etal.,

(2009 Biological control by
Trichoderma  spp. against  pathogens
might be due to mycoparasitism and
‘competition for nutrents (Karmel Reetha
et al, 2104). Also, Leo Daniel et al
(2102) reported that Bacillus subrilis
AF1 has antifungal properties through
the secretion of b-l, 4N-acetyl
glucosaminidase and a b-1 glucanase It
also exhibited moderate production of
siderophore and_chitinase enzyme as
chitinase production is reported fo act as
good antagonistic agent. Elaigwu ot al
(2017) have found that the crude extracts
of E slobules and 0. gratissimum
decreased charcoal rot in sesame as well
as they considered several potential the
rapeutic  activities  like  antiviral,
antibiotic efficacies. In  addition,
antioxidants may neutralize the harmful
oxygen radicals released during then
infections. Sahar Zayan (2016) reported
that Salicylic acid is an endogenous
growth regulator of phenolic nature,
which participates in the regulation of
physiological processes in plants via
‘molecules that maintains resistance to

biotic stress in plants. More over
ascorbic acid was the most effective
chemical inducers as they greatly

relarded charcoal rot caused by M.
phaseolina. 1 is found that Soaking of
okra seeds in the Ascorbic acid and
salicylic acid for 6 br. before planting
decreased  charcoal rot _infaction,
Whereas application of salicylic and
ascorbic acids resulted in accumulation
of pathogens is related proteins (PRs),
which have been defined as plant
proteins that are induced in pathological
and related situations as Salicylic and
ascorbic acids . Application of HA
enhances the activity of antioxidants
such as a- tocopherol, a-carotene,

=
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Fleld experiments: Table (3) shows that
the tested chemical inducers and the
bicagents as well as the fungicide vitavax
thiram resulted in significant reduction in
the percentage of dead coriander plants
as well as the AUDPC values under field
conditions. - Application of potassium
silicate as soil drench combined with T:
viride as foliar spray was the most
effective treatment in reducing the
percentage of dead plant in both seasons
experiment  to 521 and  9.90%,
respectively and the AUDPC to 36.47
and 104.51, respectively. The fungicide
vitavax thiram was the most superior
treatment which gave the  lowest
percentage of dead plants. Combined

application of salicylic acid as_soil
drench and ESRU formulation as foliar
spray was the lowest cffective treatment.
Results shown in Table (3) show that the
reduction in the percentage of dead
plants was significantly reflected on the
weight of the 100 sceds. In general, the
fungicide vitavax. thiram was the most
efficient treatment in increasing  the
weight of 100 seeds in both seasons,
being 043 and 048 g. respectively
followed by combining application of
potassium silicate s soil drench and T.
viride or ESRU formulation as. foliar
Spray, being 0.41, 0.41 and 0.29 g, in the
fist season, respectively and 045, 0.45
and 0.39 g in the second season.
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Estimation the activity of oxldative-
reductive enzymes: Data presented in

figares (3, 4 and 5) shorw the changes in
the activity of some enzymes, ie.
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Evaluation of some rodenticides and traps for
controlling the Norway rat, Rattus norvegicus Berk.,
in poultry farms at Giza governorate, Egypt
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least rodents damage was recorded
area (A) 6.7 % during 1% year and 4
during 2% year (Fig. 3). While the
highest damage was observed in (B area)

(107 and 67%) during 17 and 2% years
The percentage of domage was in (10%)
during 1 year and (10%) during 2* year
inarea (C),

2
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POy

Damage %

79 85 83
o5 m2 @l 3
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4
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Also, weight damage percentage during
1% and 2° years were (4.63 and 2.7

(7.1 and 4.45%) and (6.3 and 3.83%) for
arcas A, B and C respectively. There
were significant differences on damage
caused by rodents in Assiut arca, Bany-

Adi areas compared with Abo-Tig area
in finst year (Fig. 3). No significant
difference between Bany-Adi compared
with Assiut and_Abo-Tig areas in the
second year. These results were in
harmony with results oblained by
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the reported late blight discase. Another
probable factor that may have been
responsible for the severe incidence of

late blight in this study was the heavy
nainfall_which came very early in the
season (late March and April).

Disease severity

o
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Heavy rainfall had been reported to be a
‘major factor in accelerating the incidence
and severity of potato late blight most
especially in the tropical - highlands
(NRCRI, 2012; Hijmans et al., 2000). In
this study, culfivation of the potato crop
started with the carliest rainfall which
also coincided with a period of unusually
high temperature. This  situation may.
have rosulied in the pofato  blight
outbreak early in the growing scason
before the commencement of tuberization
by the potato crop plans. The origin of
the primary inoculum responsible for the
high discase incidence is not certain, but

it could probably be traced to the regular
and usual practice of mono-cropping
around the experimental site. This s in
line with the report by Bouws and
Finckh, (2008) who stated that growing
of potato along with a non-host crop
plant species reduces the spread of potato
late blight pathogens significantly. The
in vivo study revealed that there was no
significant difference in the inhibition of
P infestans amongst the conventional
fungicides and the evaluated _garlic
extract, and al tested treatments showed
significant _disease reduction  over
control. Statstical anlysis revealed that

i
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polyphenol oxidase (PPO), peroxidase
(POX) and phenylalanine ammonia Iyase
(PAL) due to spraying of coriander plants
with the tested inducers and the bioagents
compared with the control. In general,
results indicate that there was an increase
in the actvity of the three enzymes in the
leaves of all sprayed plants compared

with control treatment. Planis sprayed

with potassium silicate showed _the
highest activity followed by those
sprayed with salicylic acid, 7 viride and
the ESRU formulation, being 0434,
0,412, 0.306 and 0261, respectively for
polyphenoloxidase, 0.305, 0292, 0275,
respectively for peroxidase and 0361,
0.349, 0.322 and 0285, respectively for
‘phenylalanine ammonia lyase.
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Meanwhile, untreated leaves (control)
showed the lowest values, being 0.092,
0.086 and 0123, respectively.

discases that cause cconomic losses in
coriander and different Umbelliferous
medicinal plants (Hilal et al., 1998).
‘With increasing awareness of the serious

environmental _implications  of the
Discussion chemical  fungicides in agricultural

ccosystems, _ different _strategies have
Stem rot incited by Sclerotinia been emerging as alternative means to

sclerotiorum is one of the most important  these (Elungi,  2009).
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superoxide dismutase, and ascorbic acid
concentrations in turf grass specics.
‘These antioxidants may play a role in the.

0, ¢

% INFECTED PLANTS
&

regulation  of plant development,
flowering, and chilling of ~disease
resistance.

©Charcol - mRoot rot

TREATMENTS

Effect of blocide, plant _extracts,
ntloxidants and funglclde on root rof
nd charcoal rot of Sunflower plants
under fleld conditions: Table (3) shows.
the Effect of bio safe compounds,
antioxidants, plant extracts and fungicide
on root rot and charcoal ot of sunflower
plants under field conditions. Treatments.
Significantly  reduced  aforementioned
both discases. Data also show that the
highest values of decrease occurred when
fungicide  (Rizolex) and Plant guard
treatments, followed by the treatments of
Rhizo-Nand salicylic acid. This finding is
in agreement with those on the
antagonistic activity of T. harsianum
isolates T7 and T 14 against M.
phaseolina. Khaledi and Taheri (2016)
found that 7. har=iamum isolates reduced
charcoal rot discase and promted plant

growth in the greenhouse.  This
antagonistic nature might be due to
antibiotic nutrient competition and/or
cell wall degrading enzymes (Kumar,
2013). The use of B. subrilis may also
improve plant growth by suppressing
non-parasitic root pathogen or by the
production  of  biologically  active
Substances or by unavailable minerai and
organic compounds into forms available
to planis. Zaki and Mahmood (1993)
reporied that B. subrilis can be used
against M. phaseolina because it wil be
better for the control of this root-rot
discase complex. Elaigwu et al. (2017)
found that in sesame plant the antifungal
activities of the extracts . globules and
Ocimum  gratissimum _include,
‘antioxidant antifungal, antimicrobial, and
antiviral, the antifungal activties of the

s
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‘The Norway rat, Rattus norvegicus was
the major pest species inhabiing poultry
farms around Mexico City. The problem
has become more serious in the last 10
‘years with an increase of the pest in urban

evelopment  around  poultry  farms
(Beatniz Villa et al., 1997). In Giza
Govemorate, ~ Abdel Wanees ~ (2008)

‘mentioned that, the Norway rat was the
‘most dominant specics (41.7%) followed
by the white bellied rat, Rartus._rartus
frugivorus (Rafinesque)  (32.36%)
followed by the black bellied rat, Rarrus
rattus rattus (Linnacus) (18%). Whereas

the  grey-bellied rat, ~ Rartus rartus
alexandrinus (Geoffray) and the Nile
grss b Arvicanthis  niloticus

(Desmarest)_showed low _percenlages
(352 and 322%) The Mas musculus L
was the lowest one given the presence of
1.2%. On the other side, Desoky (2013)
uied three mechanical control methods
(ic... manual destruction, deep irigation
and traps) in additon to the use of two
rodeniicides (Super Caid % 0.004 and
Zine phosphide % 3) in order to study of
their efficacy against _rodents... The
reduction of rodents when used spring
wire traps was 18.96% and 55.06% and
§0% when used Super Caid bait and Zine
phoshide. While, Brodifacoum gave 93.3
% reduction. at Fayom Governorate (EI-
Dech, 2015)." The  present work was
caried ot using - differen _ control
methods _(chemical and  mechanical
conlrols) against R_norvegicus in poultry
farm (Bortos village-El Warraq area) at
Giza Govemnorate, Egypt

Materials and methods

Two types of control methods were used
(chemical and mechanical control) in
order to study the officiency of these

‘methods in reducing the census of the
Norwegian rat in Bortos village at Giza
‘govemorate, Egypt.

Chemical control: In the current study
two rodenticides were used, the common
name, trade name, group and the
chemical structure for both compounds
have been revised in Table (1).

Acute polson (Zine Phosphide ®): The
commercially available toxic bait types
were used in bail stations fo prevent
rodent reinvasion to the pouliry farm
(Bortos village - Al-Warraq area at Giza
Govemorate). Sixty bait stations inside
and outside the poultry farm were
distributed at 10 meters distance beside
rodents run-ways and active burrows.
Zine phosphide (2% and 3%) baits (food
diet) _preparations ~custom-made _ by
manufacturer in  this fam. _Zinc
phosphide baits were provided for 7 days
and the treatments were preceded by
three days pre and post-baiting with plain
crushed maize grains. The poison baits
were checked and the refilled day and
consumption were  determined by
weighting back to the nearst gram. On
the last day of the pre-baiting period the
crushed maize grains were removed and
replaced before treatment by one day
zine phosphide bait. The zinc phosphide
bait was removed and replaced by plain
crushed maize grains during the three
days afler treatment. The consumption
during the last 24 hours of the pre-and
the post-baiting_periods was used for
calculation of relative treatment cfficacy
according to the method of Pelz and
Klemann (2004).

Chronic polson, (Anticoagulant, Super
Cald 0.005 %®): The Super Caid baits
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‘Sugar beet: Data in Table (2) and Figure  in three areas (A, B and ) The damage
(3) illustrated the rodent damage in  was concentrated at the upper part of the
variety Golorya sugar beet at Assiut root, where the sucrose was high (Ali &
Governorate during two successive years  Farghal, 1994). Results proved that the

%
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the biomass and total tuber yield for all
est treatments were significanly greater
than control but ot significantly
different from each other at P~0.05 level
of significance. These results suggested
garlic extract as a potental spray for the
‘management of late blight discase of
potato. However, n order (o maximize its
effeciveness and make it more effcient,
it may be better to use the spray (garlic
extract) as one of the componenis in the
integrated late blight management
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The experiment was laid out in a
randomized block design with 3
replications (6x7 meter plots, 1/100 of
Feddan). At the harvest time three
random samples (each one 30 root) were

Danase

st mambr oot

o oot egh o i sl st it ot gt o fted sk g

taken from the plant beet. The root was
carefully examined o determine the
percentage of rodent damage. The
percentage of damage was calculated
using the following equation.

Fuamine ot megh o et s bt

Data were analyzed according standard
procedures for analysis of variance
Duncan's (1955) and (Steel & Torric,
1980).

Results and Discusslon

Sugar cane: The dumage caused by
rodents in sugar beet and sugar cane
crops show in figure (1). Data presented
in Table (1) and figure (2 illustrated the
rodent damage in variety G.T. 54.9 sugar
cane planted at Qena Goernorae during
two successive years in three arcas (Al-
Hasany, Al shek wefy and Ber El.Nos).
The percentage of rodent damage
recorded in Ber El-Nos area was (8.8 and
7.3%) and Al shek wely was (8.5%) and

(7.2%). While the least damage was 7.9
% during and 6.5% in Al-Hasany area
during the two scasons. The percentages
of weight loss in sugar cane during 1"
and 2% years were (529 and 4.64%),
(557 and 491%) and (594 and 5.15%)
for the arcas Al-Hasany. Al shek wefy
and Ber El-Nos respectively. There was
high significant difference between the
damage percentage at Al-Hasany district
and other two_distrcts. No significant
difference was recorded between Al shek
wefy and Ber EL-Nos during the first and
second year of study. The present results
were in agreement of that obtained by
(Bakri-Eman & Al-Gendy, 2000 Bakri-
Eman, 2004; Ali & Farghal 1995; Asran
1991 Abazaid, 1990; Abd El- Gawad et
al. 1982)
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extracts increased with increased as the
concentration  at  field _experiment
conducted. Silva et al. (2010) reporied
that the essential ol of 0. ratisimum
contains  cugenol and shows _ some
evidence of antibacterial and antifungal
actvity. Also, the antifungal activty £
lobulus extract may be aitributed to the
presence of some compounds. The major
component was 1, S-cineole (85.8%), B-
pinine (7.2%) and B.myrcene (1.5%). £
lobules could be 2 good antifungal
efficacy. which may be used for
formulating new, safer and cco-frendly
fungicides (Cherkupally et al, 2107).

Okra sceds sosked with chemical
inducers (Salicylic acid and ascorbic
acid) caused  significant  reduction

charcoal rot disease either in pot o field
experiments compared with the control

reatment. Generally, ascorbic acid was
the most effective chemical inducers as
they greatly retarded charcoal rof caused
by M. phaseolina, especially at the
higher concentration (200 ppm). While
SA recorded the lowest rduction
‘compared with unireated planis (control).
Several mechanisms that mediate the
discase protection induced by different
chemicals have been  demonstrated.
including blocking of discase cycle, the
direct inhibition of pathogen growth and
the_induction of resistance to. plant
aginst__pathogen  nfection.  Also,
demonstrated that  application  of
exogenous  chemical inducers or s
derivatives  induces  synthesis  of
pathogenesis related proteins and partial
resstance (o pathogens (Ahm. et al.,
2005).

bl 3. o bt pan e, oo, e on

RuNOOUO) | 600

Effect of blo bloclde, plant extracts,
ntloxidants and fungicide on Some
measurements during 2010, 2017
‘growing seasons: A perusal of the results
showed (Table 4) that accessions have
differed significantly in all treatments
considered s plant height, Head
Diameter, 1000-seeds weight, oil and
protein contents being promoted as a
Sequence of the treatments compared to
unireated plants. All treatments effect on
different parameter of sunflower crops.

For plant height the fungicide (Rizolex)
recorded the highest increase followed in
sequence Plant guard, Ocimunm, Rhizo-N,
Salicylic acid, Ascorbic acid and
Eucaliptus, compared _treatments o
control.As for the rest of the parameters
was fungicide (Rizolex) gave the best
record of them followed by Plant guard,
Rhizo-N, Salicylic acid, Eucaliptus and
Ascorbic acid respectively compared to
control. The increase in seed oil
percentage due to antioxidanis may be

20
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troduction

‘The Norway rat, Rattus norvegicus was
the major pest species inhabiing poultry
farms around Mexico City. The problem
has become more serious in the last 10
‘years with an increase of the pest in urban

evelopment  around  poultry  farms
(Beatniz Villa et al., 1997). In Giza
Govemorate, ~ Abdel Wanees ~ (2008)

‘mentioned that, the Norway rat was the
‘most dominant specics (41.7%) followed
by the white bellied rat, Rartus._rartus
frugivorus (Rafinesque)  (32.36%)
followed by the black bellied rat, Rarrus
rattus rattus (Linnacus) (18%). Whereas

the  grey-bellied rat, ~ Rartus rartus
alexandrinus (Geoffray) and the Nile
grss b Arvicanthis  niloticus

(Desmarest)_showed low _percenlages
(352 and 322%) The Mas musculus L
was the lowest one given the presence of
1.2%. On the other side, Desoky (2013)
uied three mechanical control methods
(ic... manual destruction, deep irigation
and traps) in additon to the use of two
rodeniicides (Super Caid % 0.004 and
Zine phosphide % 3) in order to study of
their efficacy against _rodents... The
reduction of rodents when used spring
wire traps was 18.96% and 55.06% and
§0% when used Super Caid bait and Zine
phoshide. While, Brodifacoum gave 93.3
% reduction. at Fayom Governorate (EI-
Dech, 2015)." The  present work was
caried ot using - differen _ control
methods _(chemical and  mechanical
conlrols) against R_norvegicus in poultry
farm (Bortos village-El Warraq area) at
Giza Govemnorate, Egypt

Materials and methods

Two types of control methods were used
(chemical and mechanical control) in
order to study the officiency of these

‘methods in reducing the census of the
Norwegian rat in Bortos village at Giza
‘govemorate, Egypt.

Chemical control: In the current study
two rodenticides were used, the common
name, trade name, group and the
chemical structure for both compounds
have been revised in Table (1).

Acute polson (Zine Phosphide ®): The
commercially available toxic bait types
were used in bail stations fo prevent
rodent reinvasion to the pouliry farm
(Bortos village - Al-Warraq area at Giza
Govemorate). Sixty bait stations inside
and outside the poultry farm were
distributed at 10 meters distance beside
rodents run-ways and active burrows.
Zine phosphide (2% and 3%) baits (food
diet) _preparations ~custom-made _ by
manufacturer in  this fam. _Zinc
phosphide baits were provided for 7 days
and the treatments were preceded by
three days pre and post-baiting with plain
crushed maize grains. The poison baits
were checked and the refilled day and
consumption were  determined by
weighting back to the nearst gram. On
the last day of the pre-baiting period the
crushed maize grains were removed and
replaced before treatment by one day
zine phosphide bait. The zinc phosphide
bait was removed and replaced by plain
crushed maize grains during the three
days afler treatment. The consumption
during the last 24 hours of the pre-and
the post-baiting_periods was used for
calculation of relative treatment cfficacy
according to the method of Pelz and
Klemann (2004).

Chronic polson, (Anticoagulant, Super
Cald 0.005 %®): The Super Caid baits
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the control of potato late blight disease caused by
phytophthora infestans
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Rodent pests were a major constraint on
agricultural production in Egypt and in
‘many countries of the world. They may
damage  sugar  cane  Saccharum
offeinarunt, and sugar beet Beta vulgaris,
from the time of planting through
harvesting, and cause additional waste by
contamination (Bakri-Eman, 2004; Zhang
& Zhang. 1999: El-Nashar, 1995;
Engeman et al, 1998; Brodie & Webster,
1997, Ali & Farghal, 1995; Ali &
Farghal, 1994; Brooks et al. 1989; Abd
ELGawad et al, 1982; Abd El- Gawad,
1974). Rodent attacked sugar cane and
sugar beot from the beginning of
agriculture unil harvest which leads to
lower quality juice and the percentage of
sucrose and _productivity per_feddan
(feddan = 1.038 acres). As well as the
productivity of sugar per feddan in all
‘growing seasons.The annual loss in sugar
cane crop caused by A. miloticus was
ostimated by S-8% in weight. The
proportions of rat damaged mill able stalk
averaged 23.99% and of dead stalks (due
to damage) 7.17% in non-baited fields
while in baited fields, rat damaged mill
able stalks averaged 13.53 % and of dead
stalks 3.85% (Porguez & Barredo, 1978).
Rodent damage to sugar cane in Upper
Egypt was estimated by 20 to 40 %
reduction in_yield, and 30 % in final
sucrose in the infested stalks of sugar
cane (Abazaid, 1990). In North California
rodens attacked 27% of all roots of sugar
beet fields and caused 9% loss in total
production (Salmon et al, 1984). Losses
10 sugar beet root yield by rats were about
(4733 and 3933 kg) and (51.54 and
4333 kg) during cultivation seasons
(2004 / 05 and 2005 / 06) at Assiut and
EL-Minia  Govemorates,  respectively
(Baksi-Eman & AL-Gendy, 2009). The
present study was planned to evaluate the
damage caused by rodents on sugar cane

and sugar beet at Assiut and Qena
Governorates

Materials and methods

Studies on rodent survey showed that, R
1. frugivorus and A. miloticus in EL-
Dahasa village, Farshut distrct at Qena
‘govemorate, Egypt while A. nilosicus , R
r. frugivorus and R r. alexandrimus
were found in Assiut, Abo-Tig districts,

and  Bany-Adivillage at  Assiut
govemonate, Egypt. The damage
assessment technique was  done as
follows:

Sugar cane, Saccharum offcinarunt
To determine the damage caused by
rodents on sugar cane planied in three
arcas (Al-Hasany, Al shekwey and Ber
E-Nos) from EL-Dahasa village at Qena
Governorat. The varicty was, G.T. 54.9.
The experiment was hid out in a
randomized block design  with 3
replications for cach variety was 6x7
‘meer plots (1/100 of feddan) (feddan =
1038 acres). At the harvest fime three
random samples (each one 30 stalks)
represening cach variely were faken
from the plant cane. The stalks were
carefully examined to determine the
percentage of rodent damage. The
percentage of damage was calculated
using the following equation.

Sugar bect, Beta vlgaris L: To
determine the damage caused by rodents
on sugar beel, Beta vulgaris Lin.,
planted in Assiut, Abo-Tig districts, and
Bany-Adi  vilage at Assut
Govemorate. The varity was Golorya,

%
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Coriander (Coriandrum sativam L) is an
annual _herbaceous  plant belongs to
Apiaceae and is the most popular du to
their aromatic and medicinal propertis.
In Egypt, the cultivated area of anise,
fennel and _coriander is 30418 ha
producing 26558 tones  with a
productivity of 8731 kg hal (FAO,
2014). Many reasons may be led to crop
productivity, including _discases,
especially those caused by soil bone and
sced bome pathogens. Coriander stem rot
incited by Sclerotinia sclerotiorum (Lib)
de Bary. is the most destructive disease
causing economi losses in coriander and
different Umbellferous medicinal plants
in Egypt (Hilal et al. 1998) as well as
‘worldwide. This pathogen is able o infect
more than 400 plant speies around the
world (Bolland & Hall, 1994). Morcover.
it is geographically infemational and has
globally_ccological _disribution. ~ So.
discase caused by S. sclerotiorum_is
extremely _difficult fo manage. The
discase appears as water soaked spots on
the stem then become brown. As the
disease progresses the whole stem is
girdled and covered with white cottony
fungal growth with black sclerotia (Khare
e al 2017). Unfortunately, - several
disadvantages faced the traditional
strategies used in combating the discase
such as environmental risks, especially
those based on chemical fungicides. So,
secking for safe, effective and
altematives o these traditional methods
has become very urgent at the present.
Biological control is a standout among
the most_encouraging other options to
control discases caused by soil bome

pathogens. The genus Trichoderma has
the ability to - antagonist the plant
pathogens by _different  mechanisms

(Benitez et al. 2004). However, a few of
them proved efficiently under field

conditions. So, seeking for strategies 1o
stimulate the antagonistc activity of the
beneficial organisms _especially under
natural conditions has  been  urgent.
Recently, many authors found that
chemical inducers such as salicylic acid
and potassium _silicate  improve the
antagonistic  act of different
bicagents when applied together. For
cxample, Elungi (2009) found that a
synergistic effect was observed_when
Eco-T® the bioproduct entrapping T.
harzianum was applied to the plant with
silicon o control sunflower oot ot
caused by Rhizoctonia solani and S.
sclerotiorum. The present study was
aimed 1o evaluate certain of bioagents
‘and chemical inducers on suppression of
coriander  stem rot caused by .

sclerotiorum and to estimate the changes
in the activity of oxidative-reductive
enzyme of the infected coriander planis
affer treatment.

Source of the causal pathogen:
Coriander plants with typical symptoms
of stem ot were collected from ficlds
located at Giza govemorate, Egypt.
Infected stems were washed under fap
water, cut into small pieces, surface
disinfected by submerging in 2% sodium
‘hypochlorite for 2 min, washed in several
changes of sterile water and finally
aseptically transferred _onto _potato
dextrose agar medium (PDA) in Petri
plates and incubated at 20+1°C for 7
days. The target growing fungus was
purified and identified according to their
‘morphological and _cultural  charact-
eristics according to Nelson et al. (1983)
and Domsch o al. (1980) afler
confirming its pathogenic capability to
infect coriander plants (Data not shown).
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were prepared and treated with the same
technique of the former _compound
referred to above. .The Super Caid
0.005% bait was prepared by using wheat
grains saturated with super Caid. The
Super Caid bait was provided for 13
days. Treatments were recorded follow
by a three days pro-or post-baiting with
plain crushed maize grains. The poison

baits were checked and refilled daily and
the consumption was determined by
weighing back to the nearest gram. On
the last day of the pre-baiting period the
crushed maize grains were removed and
replaced by Super Caid bait. At the last
day of the treatment period the Super
Caid bait was removed and replaced by
plain crushed maize grains
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‘The consumption during the last 24 hours
of the pre-and the post-baifing periods
was used for calculation of relative
treatment efficacy according 1o the
statistical analysis of Pelz and Klemann
(2004),

box lve traps with spring doors were
used for three consecutive nights and
daily supplied with baits of tomato,
lanshon, cucumber and falfl in poultry
fam (eggs produce). Traps were
disributed at 10 meters distance beside
rodent’s run-ways and active burrows in
poulry farm (Bortos village I Wamraq
area) at Giza Govemorate, Egypt.
Evaluation of control method of &
norvegicus by food intake pre- or post-
baiting treatment through 17, 2+ and 3%
days, as mentioned by Bakri and Al

Gendy (2007). Henderson and Tilton
(1955) equation was applied to calculate
the reduction of the pest numbers.

Statistical analysis: Data were analyzed
using analyses of variance (MSTAT-C.
1988) and means were separated using
the least significant differences method
(LSD) at 5% probability level, only
when a significant "F" test was oblained
(Steel & Torric, 1984).

Results and Discusslon

Data in Table (2) showed that. the
highest plain bait daily consumption pre-
treatment were recorded when used
Super Caid 0.005% (989 and 2122
‘@/night) followed by Zinc phosphide 2%
(054 and 578 gnight) and Zine
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