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ABSTRACT: Field studies were carried out to evaluate susceptibility of five varieties of
Phaseolus vulgaris L., (Bronco, Nerina, Xera, Savana and Alicante) to infestation with legumes
aphid, Aphis craccivora as one of the main pests causing a great damage to bean plants and
subsequently with virus diseases and its effect on the resultant yields. This work was conducted
during summer and nili plantation seasons of 2010 and 2011. The results revealed that, tested
common bean varieties showed significant differences between means of their infestation levels
by A. craccivora. Alicante variety was the most tolerant to aphid infestation, while Bronco variety
was the highest susceptible. Concerning virus diseases (yellow mosaic virus “BYMV” and
common mosaic virus “BCMV”), Alicante variety was almost immune, while Bronco and Nerina
varieties were highly susceptible to infection. So, Bronco and Alicante varieties gave the highest
green yield, while Xera variety gave the lowest weight of green pods. Therefore, it was conclude
that, Alicante variety recorded the least infestation, more tolerant to virus infestation and
heaviest green pods yield.
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INTRODUCTION 1987; El-Lakwah et al., 1999 and Mohamed
Common bean, Phaseolus vulgaris L. is 2002).

considered one of the most important Bean mosaic virus is correlated with
leguminous vegetable crops in Egypt. The leguminous  plants. The disease is
cultivated area of this crop was estimated as transmitted by insect vectors of more than
55540 feddans for green pods and 75010 20 species including A. craccivora. It is
feddans for dry seed yield (according to transmitted in a non-persistent manner by
Agriculture Economic Reports, Ministry of mechanical inoculation. Symptoms on P.
Agriculture, 2008). Almost it is cultivated in vulgaris appear as a necrotic or chorotic
all Governorates for local consumption and local lesions and systemic mosaic (Smith
exportation. It contains high percentages of 1972; Bos et al., 1974; Jurik & Zahorova
protein, carbohydrates, vitamins and mineral 1992 and Gray & Gildow 2003).

salts, which are essential for human

The main objective of this work is to

nutrition. search for P. vulgaris varieties tolerant to
Aphid is considered the main insect pest aphids as well as to virus infection in relation
infesting bean and cause great losses either to yield.

in the quantity or in the quality of bean.
Aphid is a group of sucking-sap insects MATERIALS AND METHODS

causing serious damages to various Field experiments were carried out
vegetable crops and they also play an throughout two successive seasons (2010
important role as vectors of many plant and 2011) during summer and nili seasons
viruses. in El-Kanater  El-Khaireia, Qualubia
Many authors reported Aphis craccivora Governorate.
(Koch) as one of the major pests causing This experiment was conducted to
considerable damage to legumes (EI-Kifl et evaluate the susceptibility of five different
al.,, 1974; Hamid et al.,, 1977; Attia et al., varieties of common bean, Phaseolus

1234



Mohamed and Shedeed

vulgaris L., (Bronco, Nerina, Xera, Savana
and Alicante) to the infestation of Aphis
craccivora (Koch). The experimental area
was divided into 20 plots each of 9 rows and
6 meter long. Each variety was cultivated in
four randomized plots in February and
September of each year. Normal agriculture
practices were followed expect for keeping
the whole area free from any pesticides. The
green pods of common bean of each variety
were collected and weighted to estimate the
final yield.

Sampling started four weeks after sowing
and continued weekly for 10 weeks in four
experiments. Estimation of infestation was
conducted by weekly counts of aphids on 10
compounds leaves picked at random from
the three levels of plants in each plot. Data
were recorded and statistical treatments of
data were analyzed according to SAS
(1988).

The plants were also examined for
suffering of infection by bean yellow mosaic
virus (BYMV) and bean common mosaic
virus (BCMV). Visual inspection based on
disease symptoms was used as a monitor of
disease. Plants showing virus symptoms
were marked with label in two different
stages, the first was on the second trifoliate
stage, while the second was at the end of
the blooming stage. Numbers of infested
plants were recorded in each stage. Plants
showing mosaic virus were transferred to the
laboratory of ELISA test and the percentage
virus infection was estimated. Identification
was based on host range and
symptomatology, physical properties, mode
of transmission and serological assay.

RESULTS AND DISCUSSION
Effect of common bean varieties on
infestation rates of Aphis craccivora:
Data in Table (1) showed that the
differences in infestation rates by Aphis
craccivora individuals to the tested common
bean varieties during summer and nili
plantation seasons of 2010 and 2011.
Results indicated that some kidney bean
varieties were susceptible to aphid
infestation, while some others showed some
tolerance. Statistical analysis of the obtained
data revealed significant differences

between infestation rates of the bean
varieties through the same cultivated period
were noticed. During summer plantation
season of 2010 and 2011, Alicante cultivar
was the more tolerant to aphid infestation
with  mean number of 2.10 and 1.86
aphids/leaf, respectively. While Bronco
cultivar was the highest susceptible with
mean number of 12.40 and 9.75 aphids/leaf,
respectively. The rest of varieties had
various tolerances to aphid infestations,
which can be arranged in a descending
order as follows: Savana, Xera, Nerina and
Bronco, showing a seasonal mean (3.35 and
3.10; 495 and 3.82; 7.80 and 7.50
aphids/leaf) through 2010 and 2011
seasons, respectively. During the nili
plantations of both years, Bronco variety
was the highly infested variety by A.
craccivora, as it harboured throughout the
whole season mean numbers were 10.67
and 10.25 aphids/leaf during 2010 and
2011, respectively. On the contrary, Alicante
variety was the lowest one, its aggregated
numbers showing an overall seasonal
means 1.85 and 0.95 aphids/leaf during
2010 and 2011, respectively. It was quite
evident from 2010 and 2011 seasons that
Bronco was the heaviest infested variety in
contrast to Alicante variety, which was the
highest infested one. It could be concluded
that the tested common bean varieties
showed different susceptible degree to A.
craccivora.

Effect of viral infection to common

bean varieties:

Data obtained in Tables (2&3) showed
that the percentage of virus infection of the
five bean varieties cultivated in summer and
nili plantation seasons of 2010 and 2011
years. Statistical analysis of data show
significant differences between five common
bean varieties with viral infection. Alicante
variety was the more tolerant to virus
infection with general mean percentage of
2.37 and 0.99% throughout summer and nili
seasons, respectively. While Bronco variety
was the highest susceptible to virus infection
with general mean percentage of 4.54 and
3.61% during summer and nili seasons,
respectively.
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Table (1): Susceptibility of bean varieties on infestation rates by Aphis craccivora (Koch)
individuals during summer and nili plantation seasons 2010 and 2011 at
Qualubia Governorate.

Mean No. of aphids/leaf/season
Varieties Summer Nili
2010 2011 General 2010 2011 General
mean mean
Bronco 12.40 9.75 11.08 10.67 10.25 10.46
Nerina 7.80 7.50 7.65 8.25 7.80 8.03
Xera 4.95 3.82 4.39 4.60 3.15 3.88
Savana 3.35 3.10 3.23 3.12 2.80 2.96
Alicante 2.10 1.86 1.98 1.85 0.95 1.40
L.S.D. at 0.05 1.14 0.80 - 1.06 0.25 -

Table (2): Percentages of virus infection to five bean varieties during summer and nili
plantation seasons 2010 and 2011 at Qualubia Governorate.

Mean of infection (%)
Varieties Summer Nili
2010 2011 | General 1 oh10 2011 | Genera
mean mean
Bronco 4.75 4.33 4.54 4.20 3.01 3.61
Nerina 5.30 4.10 4.70 4.65 3.90 4.28
Xera 3.85 2.96 341 3.50 2.55 3.03
Savana 3.14 2.38 2.76 291 1.88 2.40
Alicante 2.59 2.15 2.37 1.22 0.75 0.99
L.S.D. at 0.05 0.35 0.13 - 0.22 0.86 -

Table (3): Percentage of early and late virus infection to five bean varieties during
summer and nili plantation seasons 2010 and 2011 at Qualubia Governorate.

Mean of infection (%)

Summer Nili
Varieties 2010 2011 2010 2011

Early Late Early Late Early Late Early Late
infection |infection |infection |infection | infection | infection |infection | infection

Bronco 1.65 3.10 1.13 3.20 1.18 3.02 0.99 2.02
Nerina 2.11 3.19 1.02 3.08 1.45 3.20 1.23 2.67

Xera 1.17 2.68 0.71 2.25 1.03 2.47 0.67 1.88
Savana 0.98 2.16 0.49 1.89 0.78 2.13 0.25 1.63

Alicante 0.56 2.03 0.33 1.82 0.19 1.03 0.10 0.65
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L.S.D. at 0.05

129 | 263 | 074 | 245 | 093 | 237 | 065 | 177 |

Sings of infection appeared gradually
parallel to the plant age. The lowest
percentage of infection was recorded in
early plant age and the highest percentage
occurred in late age during summer and nili
plantation seasons, 2010 and 2011. The
virus diseases infecting bean varieties
during summer more than during nili
plantation seasons.

Data in Table (4), show that the simple
correlation between bean varieties and
infestation rates by A. craccivora were
significant (r = 0.95, 0.97 and 0.91) and (r =
0.92, 0.93 and 0.94) during summer and nili
plantation seasons 2010, 2011 and general
mean at Qualubia Governorate, respectively.

Also, results in Table (4), show that the
simple regression for changing the
population of infestation rates by A.
craccivora and bean varieties and infestation
were significant (b = 0.96, 0.98 and 0.97)
and (b = 0.97, 0.95 and 0.99) during

summer and nili plantation seasons 2010,
2011 and general mean at Qualubia
Governorate, respectively.

Effect of resultant yield:

Data recorded in Table (5) show that the
means of common bean yield produced by
different varieties cultivated during summer
and nili plantation seasons of 2010 and
2011. Bronco and Alicante varieties resulted
the heaviest green pods vyield were 5.33,
5.52 and 5.39, 5.48 ton/fed. during summer
and nili plantation seasons, respectively,
followed by Nerina and Savana varieties,
while Xera variety yielded the lowest weight
of green pods of 2.54 and 2.17 ton/fed. for
the same previous seasons, respectively.
Statistical analysis revealed significant effect
on the resultant yield of five tested varieties
during summer and nili plantation seasons in
2010 and 2011 years.

Table (4): Simple correlation and regression values between infestation rates by Aphis
craccivora and virus infection during summer and nili plantation seasons 2010

and 2011 at Qualubia Governorate.

Variable S|mple «n» | Probability “P” Regression Probability “P”
correlation “r
5 2010 0.95 * 0.96 *
g 2011 0.97 ** 0.98 **
%]
8| g | Genea 0.91 » 0.97 *
T mean
< 2010 0.92 * 0.97 *
> | = 2011 0.93 * 0.95 *
zZ
General 0.94 * 0.99 ok
mean

Table (5): Mean weight of green pods yield (ton/fed.) of five different bean varieties
during summer and nili plantation seasons 2010 and 2011 at Qualubia

Governorate.
Weight of green pods (ton/fed.)
. Summer Nili
Varieties
2010 2011 General 2010 2011 General

mean mean
Bronco 4.89 5.76 5.33 5.24 5.80 5.52
Nerina 3.41 4.15 3.78 3.63 3.95 3.79
Xera 2.25 2.83 2.54 2.00 2.83 2.17
Savana 3.00 2.95 2.98 2.86 3.11 2.99
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Alicante

4.90

5.87

5.39

5.00

5.95

5.48

L.S.D. at 0.05

0.51

0.10

0.23

0.31
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The present results agree with those
obtained by El-Lakwah et al. (1999),
Shalaby (2004), Yassin (2008), Abd EI-
Karim (2010) and El-Lakwah et al. (2010),
as all reported that there were difference
between infestation levels of A. craccivora to
the tested common bean varieties. Also, the
highest mean number of aphid infestation
occurred on Bronco cultivar.

Moreover, A. craccivora was reported as
a main vector of mosaic virus and able to
transmit the virus along their life span (Guo
et al., 1989; Zhang et al., 1993; El-Defrawi et
al., 2000 and Mohamed 2002). Also, Doss et
al. (1985) and Guo et al. (1989) found that
the population of A. craccivora was
associated with spreading of mosaic
disease.
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