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Abstract

The population abundance of the cowpea aphid, Aphis
craccivora and its associated natural enemies in faba bean fields
were studied at Al-Wasta, Ahnasia, Beba and Alfashn districts,
Beni-Suef Governorate, Middle Egypt in 2002/03 and 2003/04
seasons. The occurrence and status of aphids in relation to virus
disease incidence on faba bean farmer's fields was also monitored.

Results showed that cowpea aphid population buildup faba
bean was a combined function of maximum and minimum
temperatures, relative humidity and associated insect predators.
Cowpea aphid population was initiated high incidence in the last
week of October extended to mid-January, due to favorable
weather conditions. Cowpea aphid population was modeled under
different weather conditions by using Multiple Regression. The
coefficient of determination for the model was 0.6922. The model
can be used to predict cowpea aphid population as pest and its roll
in the transmission threaten FBNYV disease and its threshold level
for adopting control measures and preventing ultimate crop losses.

Also, an early-season aphid control trials was conducted at 5
farmers’ fields (1500 2m each) in Ahnasia, Beni-Suef Governorate,
Middle Egypt, during two successive seasons of 2004/05 and
2005/06, to determine the impact of early season insecticide
treatments on aphid population abundance, FBNYV disease
incidence and crop yield productivity under pilot demonstration
farmers fields. Results clearly indicated, Imidacloprid, (Gaucho)
seed treatments before faba bean cultivation at a rate of 3 and 5
gm /kg seed weight and Pirimicarb (Aphox) foliar spray 0.5 and
0.75 gm /lit. w., proved highly efficacy against Aphis craccivora
infestation giving 94.25, 94.63, 86.51 and 87.17 % reduction in
aphid population, respectively. Gaucho or Pirimicarb treated field
plots with the two rates was exhibited the same efficient materials
in reduce the number of plant infected with FBNYV over two
seasons being 97.33, 97.90, 97.27 and 98.31 % reduction in plants
infected with FBNYV over the two tested seasons.

These data suggest that seed applied insecticide treatments (if
labeled) can provide control of early season infestation of faba
bean aphids and could be minimizing FBNYV disease incidence
within fields early. Faba bean aphid controt with weli-timed foliar
insecticides application is significantly better than seed applications
tested. .
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INTRODUCTION

The major factor contributing to low production of Faba bean (Vicia faba L.),
was the crop’s vulnerability to wide spread occurrence of insect pests and diseases
(Marzouk, 1990 and El-Defrawi et al, 1994b). These biological stresses causes
appreciable yield losses, but in fact, plant protection aspect of this crop has received
little attention during the last two decades in Egypt (Anonymous, 2006).

The cowpea aphid, Aphis craccivora Koch, is a devastating pest of faba bean
grown in most farmers fields (Nassib and Basheer, 1983, Bishara, 1983 and Abeer,
1998). On the other hand, all faba bean cultivars presently in commercial production
are susceptible to A. craccivora feeding damage (El-Defrawi and Omar, 1998, El-
Defrawi et al,, 1998a and El-Defrawi and Shalaby, 2002). Yield losses mainly depend
on the time and intensity of aphid infestation (Bishara et al., 1984 and El-Defrawi et
al, 1998a). In middle Egypt districts, earlie} cultivation of faba bean crop is sown in
autumn (October), the higher are the aphid infestation vectored of several viral
diseases (El-Defrawi, et al, 2002 and Makkouk et a/, 1988 & 1994 and Abeer, 1998).
Since, aphids and virus diseases attack all together leguminous crops inflicted extreme
heavy damage and severe yield losses, made farmers reduce faba bean acreage by 32
% in 1992/93 and 40 % in 2001/2002 growing season. Therefore, most growers
become familiar with a wide range of insecticides, which they can use to increase their
yields and profits. These insecticides may not be stopping a feeding aphid from
transmitting the virus into a plant because the aphids have to feed for some time
before they are killed by the insecticide. The Insecticides which kill aphids or deter
them from feeding will slow down or stop colonization, reducing the secondary spread.
Unfortunately, the intensive use of pesticides has generated major environment
problems in most growing areas. The optimum period for an insecticide application is
when aphids are migratory and seeking a suitable alternate host (El-Defrawi and Abd
El-Azim, 1992 and El-Defrawi et a/,1994a). To identify this period, a system to
monitor aphid population is required as well as a process to notify growers to help
them make the correct spray decision.

The present work, systems adopted for monitoring the viruses that infect faba
bean crop are based mainly on monitoring aphid vector population and infectivity.
Once the relationship is determined it may be possible to predict the level of FBNYV
infection. This data, along with historical data on virus incidence, epidemiological data
gain in the last 15 years (El-Defrawi, 2002) could be used to predict the risk of virus
infection. Also, to evaluate selected management programs for control of an early
season faba bean aphids in Middle Egypt.
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MATERIALS AND METHODS

The present work was carried out at farmers fields (Pilot Demonstration Fields),
Beni-Suef Governorate, Middle Egypt throughout four consecutive seasons of 2002/03
and 2003/04 to monitoring the cowpea aphid abundance in relation to viral disease
incidence, and 2004/05 and 2005/06 seasons to try to minimize the population
abundance of this insect pest on faba bean crop, via advantage early season aphid
control.

The First Experiment (2002/03 and 2003/04):

Work was carried out at four sites (Al-Wasta, Ahnasia, Beba and Alfashn
districts) in Beni-Suef Governorate, Middle-Egypt Region (80-160 km. South of Cairo).
Fixed area of about 1500 2m. in each district was seeded with faba bean cv. Giza 429
variety in the 1% week of October of 2002 and 2003. Normal agricultural practices
were followed and no pesticide treatments were applied. Plot size 7 X 12 m, equal
1/50 feddan, separated each other by 1-m uncultivated land. The activity and
abundance of Aphis craccivora alate and apterae and their associated aphidophagous
pred:ators were recorded weekly. At any sampling date, 25 plants (one central shoot
for each) were randomly chosen and replicated 4 times at each of the East, West,
North, South and Middle of the experimental fields. Insects on the upper most two-
thirds pf the plants (one central shoot /plant) were checked using the Inverse Binomial
Sampling Technique (Hafez, 1964 and El-Defrawi, 1987). Records of main climatic
factors mainly daily maximum, night minimum and daily mean percentage of relative
humidity covered the whole experimental period.

To determine the roll of A. craccivora in the spread of FBNYV disease in faba
bean fields, infestation was monitoring by Visual Inspection Method based on disease
symptoms (Katul et a/, 1993). Estimation was made weekly on 100 plants randomly
chosen and replicated four times at each of the 5 considered sampling sites. Plants
showing FBNYV-disease were transferred to the laboratory to confirm the presence of
the pathogen using aphid inoculation and Enzyme linked immunosorbent assay
(ELISA) tests as described by Katul ef a/. (1995).

The Second Experiment (2004/05 and 2005/06):

Early-Season Cowpea Aphids Control was conducted at 5 farmers’ fields (1500
2m each) in Ahnasia, Beni-Suef Governorate, Middle Egypt, throughout two successive
seasons of 2004/05 and 2005/06. Fields were planted in conventionally tilled soii on
the last week of October. Plot size 42 2m, with a 10-rows each and seeds were sown
on ridges 60 cm apart, in double rows with 20 cm between the holes along each row
and two seeds per hole with seeding rate of 63 kg seed weight per feddan. Seeds of
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cv. Giza 843 and Giza 429 were used, that supplied by the Field Crops Research
Institute, ARC, Egypt for the first and second year of studies. Treatments were
arranged in a randomized complete block design with five replications.

The insecticides used were Imidacloprid (Gaucho, 70 % WS), and Pirimicarb
(Aphox, 50% DG), that obtained from producer company. Treatments consisted of a
no-treatment plot, Gaucho WSP seed treatment (ST) at two rates (3 and 5 g / kg
seeds weight), and Aphox foliar spray (FS) at two rates (0.5 and 0.75 g /liter water).
Aphox was applied as a low volume spray, with 3 successive sprays, 15-days intervals,
applied in 2, 4 and 6 weeks after planting (WAP). The volume of spray per acre was
100, 150, 200 liter, respectively.

Efficacy early decisions critical for faba bean aphids’ control was determined by
taking a 10-plant sample (two plants from each of the five center rows for each plot)
on every sample date. Individual plants were selected at random and gently pulled
from the soil and placed in plastic transparent box, which was gently inverted to
withdraw the aphids from the plants. All samples were taken to the laboratory, labeled
with the plot number, farmers’ field and date. Samples were later counted adopted
Actual Counting Method. (El-Defrawi, 1987).) and the average number of aphids /plant
shoot (counts on the most-upper-10 cm. long. each) were recorded. Aphids' samples
were collected 2, 3, 4, 5, 6, 7, and 8 weeks after planting (WAP). Also, plants in each
plot were ehecked infected with Faba Bean Necrotic Yellows Virus (FBNYV) disease
and estimated weekiy for 8 WAP in a randomly selected 20 plants per plot. Leaves (at
least 5 /plant) from each showing FBNYV disease symptoms (Katul ef a/, 1993) were
well kept separately on plastic bags inside ice box transferred to the virology
laboratory at Giza, ARC, to confirm the presence of the pathogen using an aphid
inoculation test and Tissue-Blot Immunoassay (TBIA) technique as described by
Makkouk and Vetten, 1997. The antisera monoclonal antibodies were used for
detection FBNYV provided by Dr. S.G. Kumari, ICARDA, Aleppo, Syria. Goat anti-
rabbit- and goat anti-mouse-alkaline phosphate conjugates and enzyme substrates
were obtained from Sigma Chemical Company, expiry date: 6-8 months and storage at
4-10 °C. The plots were watered by furrow irrigation every 21 days. Spraying against
any organism pest was omitted, but the whole experimental area was hand-weeded
twice and weeds were kept well controlled. After crop ripening well in both tested
years, seed yield in every experimental plot was weighted from a net area of 20 2m,,
also the gain per feddan was estimated by subtracted the cost (in LE.) of the pesticide
used plus labor charge and spray operations from the cost of the extra yield over the
control obtained in a particular treatment.
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All obtained results were statistically analyzed according to completely
randomized block - design to evaluate the differences of infestation between
treatments. The proper “F” and L.S.D. at 0.05 values were calculated as described by
Snedecor and Cochran, 1980). Partial regression and simple correlation were done to
find the relationship between the insect numbers and the main climatic factors, i.e.,
daily mean temperature, night mean temperature and daily mean relative humidity. All
calculations and statistical analysis were computerized by using "CoStat and SASS
Programs".

RESULTS AND DISCUSSION

A1l. Modelirig Population Dynamics of Cowpea Aphids in Middle Egypt.

Data obtained are illustrated in Fig. 1 and 2, show the fluctuations in the
population density of cowpea aphid (CA), Aphis craccivora Koch., harboring faba bean
plants throughout two successive seasons of 2002/03 and 2003/04, at four sites, Al-
Wasta, Ahnasia, Beba and Alfashn districts, Beni-Suef Governorate.

In 2002/03 growing season (Fig., 1), clearly indicated that the initial
infestation of CA set on faba bean plants at an early during seedling establishment 17
days from sowing in the four sites: Al-Wasta, Ahnasia, Beba and Alfashn recording 22,
22, 12 and 0.8 aphids /plant shoot, respectively. The seasonal average mean of CA
infestation was slightly higher alate and apterae individuals per plant shoot in Ahnasia
(11.15 & 402.46 individuals) and Beba (9.63 & 343.73 individuals), than in both
Alfashn (5.39 & 320.76 individuals) and Al-Wasta (2.44 & 256.90 individuals), whereas
the L.S.D. values at 0.05 were 1.85 and 64.73, for the two aphid forms, respectively
(P = > 0.01). The population density of the winged A. craccivora was relatively higher
during late October extended to late January 2002, in the four districts being 13.79,
10.53, 7.08 and 3.11 individuals /plant shoot at Ahnasia, Beba, Alfashn and Al-Wasta
district, respectively. Peak population activities of the alate CA were recorded early
during the 2", week of December in Al-Wasta and Beba districts (8.0 and 19.2
individuals /plant shoot, respectively), while it occurred late in the 4™, week of January
in Ahnasia (20.4 individuals) and the 1%. week of December in Alfashn (15.0 aphids
/plant shoot).

In the second season 2003/04 (Fig., 2), data indicated that the initial
infestation with CA, A. craccivora attacking faba bean was started in a few numbers at
the seedling stage, 18 days from planting at Ahnasia, 25 days in Beba and 31 days in
both Al-Wasta and Alfashn, with an average of 10.2, 16.9, 0.2 and 7.4 individuals

/plant shoot, respectively. The seasonal averaged of the infestation alate and apterae
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CA was slightly higher in Ahnasia (7.42 and 368.1 aphids), followed by at Beba district
(4.79 and 265.3 individuals), Alfashn (3.9 and 220.16), and lowered in Al-Wasta (2.07
and 174.69). winged and wingless aphid / plant shoot, respectively. The population
abundance of the winged A. craccivora was relatively low during late October in the
four districts except in Ahnasia, that recording 0.0, 5.2, 0.2 and 0.0 individuals /plant
shoot at Al-Wasta, Ahnasia, Beni-Suef and Alfashn, respectively. Later, the population
density of the aphids increased gradually and reached the maximum counts in 27
November 2003 in Al-Wasta, Ahnasia and Alfashn and at the 4™... week of December
2003 in Beba, recording 7.4, 17.2, 13.0, and 13.5 alate individuals /plant shoot,
respectively.

Fig. (1 & 2) further shows that the differences between the mean averages of
the alate and apterae cowpea aphid population size during the 2003/04 growing
season were significant differences among the four districts, recording 0.6 and 66.4
individuals /plant shoot at Ahnasia, Beba (2.6 and 25.7), Alfashn (1.7 and 34.8) and
Al-Wasta (2.6 and 20.0) in mid-March early when the plants were still in later growth
stage, forming higher migrants that transferred to wild hosts and other early legume
summer crops cultivation in 2004 season, such as cowpea, cotton, soybeans etc. (EI-
Defrawi, 1999).
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A 0-developing point was clearly obvious out of faba bean growth periodicity
late in April 2004 at all investigated sites (Fig., 2). At these points, alatoid individuals
began to multiply faster for dispersal in order to search alternate hosts (El-Defrawi,
1999 and 2002). The statistical analysis of the data showed no significant differences
in the abundance of the winged aphid among the last five successive counts, starting
on 19 February to 18 March, at the four different faba bean cultivation sites in Beni-
Suef. Multiple Regressions was used to analyze the data and obtain the correlation
between weather conditions (abiotic factors), predator numbers (biotic factor) and
aphid population. The data presented in Fig. 3 and 4 are pointed out weekly averages
progress for CA in a period from mid-October- to last week of December in 2002/03
and 2003/04 season. The presented data showed aphid population buildup was a
combined function of temperature, mean relative humidity and prevailing insect
predators. Both temperatures (max. & min.) and mean relative humidity for a longer
period suppressed the aphid population. Cowpea aphid population was high
abundance from the last week of October to the last week of December (R2 = 0.8865
and 0.9389, respectively) in both 2002/03 and 2003/04 seasons. Analysis of the data
showed also, that there was correlation of cowpea aphid population abundance with
temperature (Max.T and Min.T), relative humidity and aphidophagous predators
(Table, 3). Cowpea aphid under different weather conditions and prevailing insect
predators was modeled by using Muitiple Regression analysis.

CPA (2002/03) = -943.01 + (-0.6924 Tmin.+ 40.7108 Tmax.-5.6491 R.H.+ 411.296
Pred.).

CPA (2003/04) = -329.30 + (-30.074 Tmin. + 20.6592 Tmax. +1.1767 R.H.+ +
177.284 Pred.).

CAP = Cowpea Aphid Population

Tmin. = Tminimum

Tmax. = Tmaximunm.

RH = Relative Humidity

Pred. = Predators

The model can be used to predict cowpea aphid (Aphis craccivora) population
and in threshold level to adopt control measures and could be prevent ultimate crop
losses. Coefficient of determination (R2) for the multiple regression was.0.6922. The
results are clearly exhibited in Table (1 & 2).

The model can be used to predict cowpea aphid (Aphis craccivora) population
and in threshold level to adopt control measures and could be prevent ultimate crop
losses. Coefficient of determ:mation (R2) for the multiple regression was.0.6922. The
results are clearly exhibited in Table (1 & 2).
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The model can be used to predict cowpea aphid (Aphis craccivora) population and in
threshold level to adopt control measures and could be prevent ultimate crop losses.
Coefficient of determination (R2) for the multiple regression was.0.6922. The results
are clearly exhibited in Table (1 & 2).

A2. Modeling of Cowpea Aphid Vector FBNYV Populations in Middle Egypt.

The external symptoms of FBNYV-disease as previously described by Katul et
al. (1993) were evidently observed during the experimental season of 2002/2003 and
2003/04. Symptoms produced by aphid inoculation tests in the greenhouse and
confirmed by Enzyme linked immunosorbent assay (ELISA) technique, were quite
similar to natural symptoms. It was assumed, therefore, that the symptoms observed
in the field were most probably due to a pathogen of FBNYV-disease mainly
transmitted by the Dominican cowpea aphid, A. craccivora.

A3. Spread of FBNYV-Disease Within Faba Bean Fields at Beni-Suef
Governorate:

Data given are illustrated in Fig. (5 and 6) show the weekly mean percentages
of the accumulated virus diseased infected faba bean plants at four different sites in
Beni-Suef Governorate during 2002/03 and 2003/04 seasons. In the 2002/03 faba
bean growing season, FBNYV-disease did not appear in the fields until the plants were
4-5 weeks old in Al-Wasta and Alfashn (0.14 and 0.24 % incidence, respectively),
while it appeared earlier in both Ahnasia and Beba districts (0.40 and 0.15 %,
respectively), during the 4". week of October (3 weeks old plants) as shown in Fig.
(5). Sign of infection gradually increased parallel to increase in plant age (r = 0.9858
*** and b = 0.5477). The highest percentage of infection was recorded when the
plants were 8 weeks old. The relationship between the weekly mean number of alate
forms two weeks before the virus disease incidence and the associated percentage of
infected plants was positive and had a statistically significant correlation (r = 0.4048**
and b = 1.024). As for the apterae forms, this relationship was also highly significantly
and positive with respect to virus disease incidence (r = 0.6667*** and b = 0.00269 ).
In 2003/04 growing season, the FBNYV-disease was noticed appeared in Al-Wasta and
Beba in November 13 (6 weeks old plants), in November 6 (5-weeks old plants) in
Alfashn, while it appeared earlier in Ahnasia district, with infection percentages are
0.01, 0.12, 0.05 and 0.04 % incidence, in the four districts, respectively.. Sign of
infection gradually increased with the increase in plant age (r = 0.9278 *** and b =
0.6020). The highest percentage of infection was recorded when the plants were 12-
weeks old (Fig., 6). The relationship between the weekly mean number of alate forms,
two weeks before the virus disease incidence, and the associated percentage of

infected faba bean plants was negative and had a statistically significant correlation
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(r = -0.3199* and b = -0.1297). As for the apterae forms of CA, this relationship was
highly significantly and also negative with respect to virus disease incidence (r = -
0.4970** and b = -0.00274).
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Fig, 3. Plant Infested progress curve of Aphis craccivora during a
period from mid-October to last week of December in BeniSuef
Governorate, 2002/03 season.

A4. Model of FBNYV-Disease Transmission:

The experimental results showed that, the highest percentage of virus
transmission were obtained with nymphs (78.2 %), apterae (51.25 %), and alate
(31.25 %). The highest percentages of virus transmission (71.15 and .86.1 %) were
obtained when there were 5 or 10 viruliferous individuals /plant, while the rate of
transmission was reduce to 43.70 % when a single aphid /plant,. The aphid that
acquired FBNYV from the infected plants after a relatively long feeding time (2 hours)
gave a low percentage of transmission (3.0 %) and the maximum acquisition access
feeding period (AAT max.) for A. craccivora nymphs was up to 48 hours (87.0 %). The
highest transmission percentage (95.5 %) was obtained after 48 hours inoéulation
access feeding time (IAT min.). Thereafter, A. craccivora was able to transmit FBNYV

and inoculate the pathogen successfully after 15 min., feeding on healthy plants.
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Table 1. Correlation Matrix: In 2002/03 growing season
Aphid
Min. Temp. Max.Temp. RH Predator
Population
Aphid -0.4108 -0.3951 0.1114 0.7622
1.000
Population 0.0371 * 0.0458 * 0.5880 0.0001 *x*x*
-0.4108 0.9492 -0.4851 -0.7776
Min. Temp. 1.000
0.0371 * 0.0001 *** 0.0120 * 0.0001 ***
-0.3951 0.9492 -0.4581 -0.7846
Max.Temp. 1.000
0.0458 * 0.0001 *** 0.0186 * 0.0001 ***
0.1114 -0.4851 -0.4581 0.3479
RH 1.000
0.5880 0.0120 * 0.0186 * 0.0815
0.7622 -0.7776 -0.78046 0.3480
Predator ) 1.000
0.0001 *** 0.0001 *** 0.0001 *** 0.0815
In 2003/04 growing season
Aphid
Min. Temp. Max.Temp. RH Predator
Population
Aphid -0.7145 -0.6348 0.3901 0.7965
1.000
Population 0.0001 *** 0.0005 *** 0.0488 * 0.0001 ***
: -0.7145 0.8688 -0.2920 -0.8392
Min. Temp. 1.000
' 0.0001 *** 0.0001 *** 0.1477 0.0001 ***
-0.6348 0.8688 -0.3902 -0.8392
Max.Temp. 1.000
0.0005 *** 0.0001 *** 0.0187 * 0.0001 ***
0.3901 -0.2920 -0.3902 0.5199
RH 1.000
0.0488 * 0.1477 0.0187 0.0065 **
0.7965 -0.7859 -0.8392 0.5199
Predator 1.000
0.0001 **x* 0.0001 *** 0.0007 *** 0.0065 **

Regression Equation

Y = a + bx (Mini. Temp., Maxi Temp., RH and Predator)
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Table 2. Multiple Regression between cowpea aphid population and different weather
condition {abiotic factors) and predators (biotic factor). In 2002/03 season

Variable Regression coefficient Student Tvalue Prob.
Mini. Tem. -0.6924 0.020 0.9841
Maxi. Temp. 40.7108 1.264 0.2200
RH -5.6492 0.517 0.6109
Predators 411.296 5.916 0.0001***
Intercept =-943,01
Coefficient of determination (R2) = 0.6922
Adjusted R-Square = 0.6335
Multiple R = 0.8320
In 2003/04 season
Variable Regression coefficient Student Tvalue Prob.
Mini. Tem. -30.074 1.899 0.0714
Maxi. Temp. 20.6592 1.596 0.1255
RH 1.1767 0.110 0.9135
Predators 177.284 3.144 0.0049**
Intercept =-329.30

Coefficient of determination (R2) = 0.6922

Adjusted R-Square
Multiple R

= 0.6336
= 0.8320

The aphids lived an average of 28 days and were able to transmit the virus throughout
their life span. A. craccivora was not able to acquire FBNYV from infected faba bean
plants during the first three days after virus inoculation. The aphids acquired the virus
on the fourth day, at which time, the virus symptoms on the infected plants had not
appeared (the rate was 35 %). The primary sign of infection on the faba bean plants
was not detected before the eleventh day of inoculation (90%). Therefore, four days
from the infection into the field, the infected plants may act as active sources for the
vector for further transmission within the field

B. Timing of Insecticide Applications, is so important to achieve maximum
effectiveness in reducing the transmission of virusés within | fields via controlling
vectors. The monitoring results in the last 2 years lead to the optimum period for an
application is when aphids are migrating into a crop. To identify this period, a system
to monitor aphid flights is required carried out annually by scientists with sufficient
time detected as well as a process to notify growers to help them make the correct
spray decision.
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Fig, 4. Plant infested progress curve of Aphis craccivora during a
period from mid-October to last week of December in BeniSuef
Governorate, 2003/04 season.

B1. Aphids Control:

To give faba bean crop protection against early season aphid pests and viral
disease vectors an insecticide must have adequate residual bio-activity. This was
investigated after seed dressing or foliar sprays. At-planting insecticide treatment,
even at low rates, both Pirimicarb and Imidacloprid gave an adequate efficacy for
controlling A. craccivora at least 8 weeks as shown in (Table, 3 & 4). Alate cowpea
aphid (AICA) numbers differed significantly among treatments 2-8 WAP. (Table, 3).
Numbers of this morph among insecticide treatments were all lower than in the
untreated check 3 WAP up to 8 WAP. Lowest numbers of AICA were found on the
Imidacloprid treated plants (Gaucho 3 and 5 g). At 5-7 WAP, alate numbers did not
differ among insecticide treatments, and all were different from the untreated. At all
sampling date, alate numbers were lowest in the 7-day after spraying with Aphox, in
6, 7, 8 WAP, and almost lower than in the Gaucho (3 and 5 g /kg seed) treatment, but
did not significantly differ from the two rates of Aphox except in 2 and 4 WAP.
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Apterae cowpea aphid (ApCA) numbers on all the six sampling dates (3-8
WAP), were significantly different among insecticide treatments except the first sample
date, due to the first spray applied in that day, and all were significantly lower than
the untreated (Table, 4). The lowest numbers of ApCA's were detected on the Gaucho
treated seeds up to 6 WAP, but did not differ from the foliar spray with Aphox in 7 and
8 WAP. At 7 WAP, ApCA numbers were lower in the Aphox (0.5 and 0.75 g / lit)
treatments, but also were significantly differ from the two Gaucho treatments and
gave highest reduction in aphid numbers that achieved by both two rates of Aphox
(0.50 and 0.75 g/ lit). 8 WAP, the tested insecticides with two different treatments did
not differ in their efficiency. Gaucho and Aphox with two rates for each proved highly
effective against CA giving 86.51, 87.17, 94.25 and 94.63 % reduction in aphid
populations, respectively (Table, 7). Based on the bioactivity of the tested insecticide
treatments via seed coated and foliar spray during the two tested seasons, it can be
resulted that both seed treatments with Gaucho or foliar spray with Pirimicarb were
almost the same effective (Table, 7).
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Fig. (5): Plants disease progress curves of FBNYV in faba
bean fields throughout the season at four sites in Beni-Suef
Governorate, Middle Egypt, 2002/2003.

B2. FBNYV Disease Incidence:

Table (5) show the weekly mean numbers of the infected plants of faba bean
with Faba Bean Necrotic Yellows Virus disease (FBNYV) out of 100 random plant
sampling within five pilot field trials carried out in Ahnasia districts, Beni-Suef
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Governorate throughout 2004/05 and 2005/06 growing seasons. The incidence of
FBNYV disease within tested farmer's fields did not differ between insecticide
treatments 2-8 WAP, but there was significantly difference were noted among
treatments 3, 4, 5, 6, 7 and 8 WAP, and lowered than in untreated ones in both tested
seasons (Table, 5). Gaucho or Pirimicarb treated plots with the two rates were given
the same efficacy in reducing the number of plant infected with FBNYV throughout the
first four sampling dates 2, 3, 4 and 5 WAP. The higher rate for both tested
insecticides Gaucho and Aphox, seems to be more efficient than the lower ones.’
Accordingly, Aphox (0.75 g /l.w.) was superior performance than any other treatment
8 WAP, when adopted three successive sprays, 14-days intervals, but did not differ
from the two rates of Gaucho. No significant differences were observed among
treatments when the insecticides bioactivity was started.
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Fig. (6): Plants disease progress curves of FBNYV in faba
bean fields throughout the season at four sites in Beni-Suef
Governorate, Middle Egypt, 2003/2004.

In general, 56 days after treatments (at flowering stage) with the two tested
insecticides with different mode of action did not differ in their efficiency in reducing
FBNYV disease spreading within faba bean fields. Fortunately, the two rates of Gaucho
and Aphox proved highly effective against viruliféroijs aphids giving 97.27, 98.31,
97.33 and 97.90 % reduction in plants infected with FBNYV over the two tested
seasons (Fig. 7).
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B3. Seed Yield Performance:

Seed yields were significantly different among treatments in the five tested
sites at Ahnasia-Beni-Suef Governorate (Table, 6). Aphox (0.5 and 0.75 g /lit. w.)
produced significantly more yields of faba bean than in all other ST Gaucho (3and 5 g
/ kg seed). The lowest rate of Gaucho ST or Aphox FS applied did not differed from
the higher rates, but all treatments with the two insecticides were significantly
different from the untreated (P < 0.001). Results in Table (6) show that the yield in
the insecticides treated fields were higher than in the untreated one. Avoidable loss in
yields of faba bean ranged between 49.61 to 54.55 % depending on insecticidal
treatments and between the varieties. The avoidable loss in yields of faba bean cv.
Giza 843 and 429 varieties being (40.91, 45.77, 38.58 and 38.79 %) and (63.51,
64.18, 61.15 and 62.60), respectively were given by Aphox and Gaucho at an early
aphid control in the two seasons. The economics of an aphid control early on the basis
of pooled yield obtained with the different treatments are summarized in Table (7).
The highest net benefit over control was obtained in case of the two insecticides with
two rates treated early by LE. 2383, 2630, 2202 and 2282, respectively.

As regards the gain over control, it was highest (L.E. 2383 & 2630), when
plant vigor's received three successive sprays (14-day intervals) with Pirimicarb
(Aphox 50 % DG) at the two rates (0.5 and 0.75 g / lit. w.) to maintain aphid
populations below economic threshold throughout 42-day after plant emergence.
Romankow and Zarzycka (1980) found that Pirimicarb (as Aphox 50 % DG) was
effective against A. fabae on V. faba even at the lower rate and significantly increased
the number of pods and seed yield. Since these new candidates do not protect the
newly developed plant growth, they should be manipulated as to help the plants
escape new aphid infestation. Considering the overall performance, Gaucho seed
treatments proved to be an effective material against cowpea aphid. Since the two
dosages /e, 3 and 5 g / kg seed, proved equally effect, the lower dose is preferable
for economy and safety. Results obtained are in harmony with those found by some
authors e.g., (Elbert et a/, 1990, Altmann & Elbert, 1992, Selim & Emam 1993, and
Salem et al., 1998) :

El-Defrawi et 4., 2002, found all the field plots sown with faba bean cv. Giza
674 variety, seed treatments with Gaucho 3 and 5 g / kg seed, before cultivation gave
significantly higher yield than control in both seasons of 1997/98 and 1998/99.
Gaucho at the lower rate 0.5 and 1 g /kg seed weight, was on a par but significantly
superior to the check control (untreated). The results presented in this research show -
that many of the viruliferous insect pest problems encountered in faba bean fields in
Beni-Suef Governorate, Middle Egypt, can be attributed to risk averse farmers over
using insecticides:



Table 3. Effect of at-planting insecticide treatments on mean numbers of alate A. craccivora harbored faba bean plants, 2004/05 and 2005/06 growing

seasons at Beni-Suef Governorate, Middle Egypt.

Mean number winged aphids /plant shoot during
Treatment ' Rate 2004/05 season 2005/06 season
2 3 4 5 6 7 8 2 3 4 5 6 7 8
WAP WAP WAP WAP WAP WAP WAP WAP WAP WAP WAP WAP WAP WAP
Untreated 44a 52a 76a 104a | 12.7a 8.6a 74a 6.6 a 143 a 30a 242 20a 10a l.1la
Aphox 50 % DG 05g/lit.w 38a 0.36b | 1.43b | 0.02b | 1.68b | 0.45b | 1.55b 58a 0.22b | 045b | 0.00b | 0.23b | 0.03¢c | 0.74c
Aphox 50 % DG 0.75g/lit. w 4.1a 0.27b | 1.15b | 0.02b | 1.13b | 0.26b ‘1.27 b 59a 0.20b | 0.18b [ 0.07b | 0.16b | 0.05¢c | 0.58¢
Gaucho 70 % WS 3 g/ kg seed 0.0b 0.00c’| 0.10c { 0.03b | 0.67b | 0.81b | 1.53b 0.0b 0.00c | 0.00c | 0.00b | 0.25b | 0.33b | 1.34b
Gaucho 70 % WS 59/ kg seed 0.0b 0.00c { 0.00c | 0.02b | 057b | 0.77b | 146b 0.0b 0.00c | 0.00c | 0.00b | 0.27b | 046b | 1.20b
E’ >F 0.003 0.001 0.001 0.002 0.004 0.001 0.001 0.001 0.001 | 0.003 0.001 0.007 0.001 0.001

* Means within a column followed by the same letter are not significantly different (P <0.05, Duncan’s Multiple Range Test).
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Table 4. Effect of at-planting insecticide treatments on mean numbers of apterae A. craccivora harbored faba bean plants, 2004/05 and 2005/06

growing seasons at Beni-Suef Governorate, Middle Egypt. -

Mean number wingless aphids /plant shoot during

SCI1§I:I SYIWAY4 Nv3Ig vavd

Treatment Rate 2004/05 season 2005/06 season
2 3 4 5 6 7 8 2 3 4 5 6 .7 8
WAP WAP WAP WAP ‘ )NAP W/AP : WAP WAP WAP WAP WAP WAP WAP WAP
Untreated 110.2 a 147.4 a 267.0 a 308.4 a 456.0 a 515:3 a 7443 a 377.0 a 816.7 a 1010.3a | '225.0a 64.6 a 45.8 a 105.0 a
Aphox 50 % DG 0.5g/lit. w 13343 73b 18.9b 36b 88.0:b 48¢c 173 ¢ 287.0 a 26.7b 434b 56b 21.0b 03¢ 38.0c
Aphox 50 % DG 0.75g/ lit. w 145.6 a 2.3b 153 b 26b 47.; b '__ 1.0¢c 15.0¢ 327.7 a 22.4b 18.6 b 1.7¢ 28.4b 03¢ 33.6¢
Gaucho 70 % WS 39/ kg seed 0.0b 00c¢ 0.1c 0.13b 97.0 b | 4%.3 b 105.0 b 0.0b 00c 0.0c¢ 0.07 ¢ 38¢c 22.5b 26.70 b
Gaucho 70 % WS 59/ kg seed 0.0b 00c 0.0c¢ 0.12b 63.4b 28.i b 118.0 b 0.0b 0.0c¢c 0.0c 0.07 ¢ 11.2b 20.7 b 37.3b
P>F 0.0001 0.0016 0.0012 0.0016 0.0014 0.0017 0.0013 0.0001 0.0001 0.0001 0.001 0.001 0.001 0.001

* Means within a column followed by the same letter are not significantly different (P <0.05, Duncan’s Multiple Range Test).
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Table 5. Effect of at-planting insecticide treatments on mean percentages FBNYV disease incidence within faba bean fields, 2004/05 and 2005/06

growing seasons Beni-Suef Governorate, Middle Egypt..

FBNYV incidence (%) during

2004/05 season - : L 2005/06 season

Treatment Rate D
2 3 L 6 7 8 2 3 4 5 6 7 8
WAP wap_ | wap |’ waP WAP WAP WAP WAP | wAP WAP WAP WAP WAP WAP
Untreated 0.220a_ | 04374 -(‘).887 ay 1.033a | 1.178a | 0.220a | 0437a | 1.680a | 4.309a | 3.540a | 2.191a | 2.140a | 1.680a | 4.309a
AphoxS0% DG | 0.5g/ it w 0.060b | 0.010b | 0.026b | 0.029b | 0.043b | 0.060b | 0.010b | 0.022b | 0.027b | 0.043b | 0.117b | 0.166b | 0.022b | 0.027b

Aphox 50 % DG 0.75g/lit. w 0.020b 0.013b [ 0.020b 0.023 b 0.052 b 0.020 b 0.013b 0.007 b 0.022 b 0.029b | 0.048¢ | 0.113b | 0.007b | 0.022b

Gaucho 70 % WS 39/ Kg seed 0.020b 0.018b | 0.022b 0.026 b 0.086 b 0.020 b 0.018 b 0.003 b 0.023 b 0.027b | 0.133b | 0.226b | 0.003b | 0.023b
Gaucho 70 % WS 59/ kg seed 0.030 b 0.017b 0.019b 0.023b 0.077 b 0.030 b 0.017 b 0.005b 0.024 b 0.028b | 0.077¢ | 0.134b | 0.005b | 0.024b
P>F . 0.0016 0.0011 0.0011 0.0011 0.0017 0.0016 0.0011 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

* Means within a column followed by the same letter are not significantly different (P <0.05, Duncan’s Multiple Range Test).
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Table 6. Seed yield response to the different treatments of at-planting insecticide applications for early control faba bean pests, 2004/05 and 2005/06

growing seasons at Beni-Suef Governorate, Middle Egypt..

Mean seed yield (ton /fed.)

at indicated S farmers fields (S) during

Treatment Rate
2004/05 season (Giza 843 variety) 2005/06 season (Giza 429 variety)

S1 S2 S3 S4 S5 Mean S1 S2 S3 S4 S5 Mean

0.617 0.808 0.533 0.734 0.896 0.718 b 0.410 0.426 0.474 0.443 0.405 0.432b

Untreated

Aphox 50 % DG 0.59/lit. w 1.188 1.226 1.350 1.278 1.034 1.2153a 1.072 1.116 1.339 1.126 1.266 1.184 a

1.245 1.782 1.162 1.266 1.324 a 0.955 1.210 1.362 1.326 1.175 1.206 a

Aphox 50 % DG 0.75g/lit w 1.166

1.307 1.258 0.896 1.112a

SQ131d SY3WAVL Nv3g vav4

3 g/ kg seed 1.144 1.266 1.208 1.149 1.078 1.169 a 0.980 1.120

Gaucho 70 % WS

1.173 a 1.042 0.998 1.403 1.083 1.250 . 1.155a

Gaucho 70 % WS 59/ kg seed 1.098 1.268 1.245 1.130 1.124

0.577

1.98

L.S.D. (0.05)

* Means within a column followed by the same letter are not significantly different (P <0.05, Duncan’s Multiple Range Test).
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Table 7. Economics of aphid control early on faba bean seed yield under different treatments of insecticides at planting applied over 2 years (2004/05

and 2005/06) in 5 pilot fields, Beni-Suef, middie Egypt.

Aphid FBNYV Cost of
Increase in Gain over
abundance incidence Seed yield insecticide Net benefit
Rate seed yield control
Treatment Mean Reduction Mean Reduction application over control
of application Over control
aphids In population Per cent (t. /fed,) (LE. /fed.)
(t. /fed.) (LE. /fed,)
/plant shoot (%) Incidence (%) (LE. /fed.)
Untreated - 377.12 - 1.733 - 0.575 - - - -
Aphox 50 % DG 05g/lit.w 50.86 86.51 0.047 97.27 1.200 0.625 2500 117 2383
Aphox 50 % DG 0.75¢g/ lit. w 48.39 87.17 0.029 98.31 1.265 - 0.690 2761 131 2630
Gaucho 70 % WS 39/ kg seed 21.69 94.25 0.046 97.33 1.141 0.565 2264 62 2202
Gaucho 70 % WS 59/ kg seed 20.26 94.63 0.036 97.90 1.164 0.590 2358 76 2282

* at seed price of L.E. 4000 per ton.

** at insecticide cost (Gaucho = L.E. 120 / kg and Aphox = L.E. 120) + Labor + spray operations.
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Sampling date

Fig. (7). Effect of at planting insecticide treatments on per cent FBNYV
incidence within faba bean fields during 20044/05 and 2005/06 at
Ahnasia, Beni-Suef Gover., middle Egypt.
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