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ABSTRACT

The objectives of thisstudy wereto find the correlation
between population dynamics of the whitefly, Bemisia
tabaci, Phaseolus wulgaris cultivars, temperature and
humidity during the summer and winter growing seasons
of 2013 and 2014. The three P. vulgaris cultivars screened
wer e Copy, Polesta and Manga. In 2013 and 2014 cropping
seasons, the population densities of B. tabaci gradually
increased from the 39 week of March until the 4" week of
April. For, the population density increased and reached a
peak from the 1% week of May, and then the population
density decreased gradually from the 4™ week of May until
the 3" week of June in 2013 and 1% of June in 2014.
Densities of this pest typically increased as the growing
season progressed and reached a peak in November and
started to decrease from 1% of December until the end of
them. In 2013 and 2014 cropping seasons, the population
densities gradually increased from the 2™ week of October
until the 4™ week of October. Furthermore, the population
density reached a peak from the 1% week of November,
and then decreased gradually from the 4™ week of
November until the 4" week of December in 2013 and
2014. In 2013 summer cropping season, the cultivars Copy
and Polesta were the most infested varieties. A similar
trend was observed during 2014 summer growing season.
In 2013 winter cropping season, the cultivars Copy and
Manga wer e mor e susceptible to white fly infestation than
Polesta cultivar. A similar picture was obtained during
the winter cropping season of 2014. The most infested
varieties were Copy and Manga respectively. Whereas
Polesta variety was the least infested. B. tabaci population
density was positively affected by temperature in 2013
and 2014 summer growing seasons, where the correlation
coefficient were 0.64 and 0.6, respectively. In contrast, in
2013 and 2014 winter cropping season the relationship
between B. tabaci population and temperature was
insignificant and/or significant and negative with a
correlation coefficient of -0.14 and -0.61 respectively. The
results revealed that the relative humidity showed non-
significant positive association with B, tabaci abundance in
2013 summer growing season with correlation coefficient
of 0.08. On the other hand, B. tabaci density showed non-
significant negative association with relative humidity in
2014summer season and 2013 winter seasons and
significant negative association in 2014 winter season with
correlation coefficients of 0.18, 0.73 and 0.32 respectively.
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INTRODUCTION

The common bean, Phaseolus wulgaris L.
(Fabaceag), is an annual leguminous plant. It forms an
important vegetable and pulse cash crop worldwide,
including Egypt. It has high protein content and is a
good source of energy and provides folic acid, dietary
fiber and complex carbohydrates (Filella and Penuelas,
1994). Common beans contribute up to 57% of
recommended dietary protein and 23% of energy to the
nutrition of African people (Shellie and Hosfield, 1991).
In 2014, total world production of dry beans was 25.8
million tons, harvested from over 37 million
hectares. World production of green beans in 2014 was
21.7 million ton, harvested from 15.3 million hectares.
Meanwhile, the Egyptian production was 253110 tons
harvested from 25069 hectares (FAO, 2014). In recent
years, crop production trend has not kept pace with the
annual growth rate (estimated above 2 percent) in
population in some countries due to number of biotic,
abiotic and socio -economic constraints (Katungi et al.,
2009). Hassan et al. (2016) found that the two inspected
and identified insect species on garden peas foliage
were Liriomyza trifolii and Bemisia tabaci. The white
fly, Bemisia tabaci (Gennadius) (Homoptera:
Aleyrodidae), is highly polyphagous and has been
recorded on a very wide range of cultivated and wild
plants. In Egypt, B. tabaci is among the pests that inflict
a heavy toll on P. wulgaris production (Amaar et al.,
2014). B. tabaci sucks the sap from plants causing
wilting, yellowing, shedding leaves and reduces growth
rates and productivity if infestations are severe (Oliveira
et al., 2001). Apart from direct damage, they transmit
plant pathogenic viruses and acts as an efficient vector
of numerous Gemini viruses (Basu, 1995). In addition,
they produce honeydew which supports sooty mould
growth, which reduces photosynthesis and decreases
plant vigor (Oliveira et al., 2001). The environmental
conditions such as temperature and relative humidity are
considered limiting factors to the growth and fertility of
B. tabaci (Amaar et al., 2014 and Gamila Sh. Selem et
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al. 2016). Varieties of crops differ in their pest
resistance. An insect resistant plant offer ideal
prevention against pest infestation and damage. The use
of resistant varieties is a major pest management
practice and is one of the most economical and effective
methods of control (Dhaliwal and Arora, 2003).
Knowledge on varietal preference of the whitefly can
play a significant role in the successful common bean
production and management. The specific objectives of
this study were to determine the population dynamics of
the whitefly, B. tabaci on three P. vulgaris cultivars and
to correlate the effect of weather factors on the
population dynamics this pest. The study was also
undertaken to evaluate the common bean varieties for
identifying the possible resistant varieties against
infestation by B. tabaci.
MATERIALSAND METHODS

Study area

All experiments were conducted at the experimental
plot of Etay EL-Baroud Agriculture Research Station,
EL-Beheira Governorate, Egypt. The experiment area
was 0.21hectar. In the area, seeds of crops, Polesta and
Manga common bean cultivars were sown in separate
beds. The experiments were conducted in both summer
and winter common bean cropping seasons of 2013 and
were repeated in the same seasons of the year 2014 to
ascertain the population dynamics of B. tabaci. In 2013,
the summer cropping season began on the 3" of March
until the 3 of June and in 2014 the cropping season
began on the 3 March until the 1% of June. The winter
cropping seasons commenced from 15" of September to
4™ of December in 2013 and from 22™ of September to
4™ of December in 2014. Seeds were sown on one side
of the row at 20 cm hill spacing using two seeds per
hill. All common bean cultivars were maintained using
standard agronomic practices recommended for raising
the crops (seedbed preparation, irrigation and
fertilization) and the plants were not sprayed with
pesticides.

Bemisia tabaci sampling protocol

The study of the population dynamics of the
whitefly was laid out in a Completely Randomized
Block Design (CRBD). The experiment area was 350
m? divided into four replicates (plots), the replicate area
was 84 m”. Each replicate consists of three plots. The
plot size was 10 rows with four meters long and 70 cm
apart with total area 28 m?. Seeds were hand sown on
one side of the row at 20 cm hill spacing with two seed
per hill.

Monitoring of B. tabaci population was conducted
throughout the summer and winter growing seasons
until the end of the fruiting stage in the three common
bean cultivar plots. Sampling was carried out at weekly
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interval early in the morning before the whitefly adults
tend to be more active (Gameel et al., 1973). Population
densities of whitefly were assessed by leaf random
sampling. For sampling, 30 leaves representing top,
middle and bottom canopy were picked from each of
the three common bean varsities were randomly
selected per planting plot. Thus, in al 120
leavesireplicat were observed at one time for each
variety. Leaf samples were kept in separate paper bags
properly labeled with plot number. The leaves were
then brought to the laboratory on the same day where
the larvae and pupae of whitefly were counted under a
stereoscopic-microscope. The density of B. tabaci in
each plot in agiven week was calcul ated.

Collection of meteorological data

Data on temperature and relative humidity in each
week were obtained from the Metrological Records of
General Center Laboratory for Agriculture Climate,
Agriculture Research Center, Dokki, Giza (Preventative
El-Behaira Governorate). The weekly average
temperature and relative humidity were calculated. The
simple linear regression between the whitefly density
and temperature and/or relative humidity were used to
determine the effects of the two whether factors on the
weekly mean numbers of this pest during both growing
Seasons.

Statistical analysis:

Effects of cultivars, climatic factors on the
population dynamics of Bemisia tabaci, simple
correlation and partial regression were carried out using
a computer software package, “ Costat” a product of
Cohort software In C., Barkeley, California, U.SA.

RERSULTS

Population dynamics of Bemisia tabaci on Phaseolus
vulgaris cultivars during the summer cropping
season

The weekly average densities of B. tabaci monitored
over the summer of 2013 and 2014 on common bean
cultivars are shown in Table 1. There was a significant
difference (F = 9.37; df = 66; P = 0.031) in the
average population density of the whitefly larvae among
al cultivars during the summer cropping seasons.

Populations of B. tabaci infested the three common
bean cultivars during crop seasons of 2013 and 2014
were initially detected in early March. Densities of this
pest typicaly increased as the growing season
progressed and reached a peak in the month of May and
started to decrease from June until the end of the
seasons. In 2013 and 2014 cropping seasons, the
population densities of B. tabaci gradually increased
from the 3 week of March until the 4™ week of April.
Thereafter, the population density increased and
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reached a pesk from the 1% week of May, and then
decreased gradually from the 4™ week of May until the
3 week of Junein 2013 and 1% of Junein 2014.

In 2013 cropping season, the population density of
B. tabaci on crop cultivar started to increase from 31.1
larva per week/30 leaves in the 3" week of March to
95.3 larva per week /30 leaves in the 4™ week of April.
It attained its peaks in the 1%, 2™ and 3 weeks of May
(115.5, 133.8 and 135.8 larva/30 leaves), respectively.
Afterwards, the populations started to decline from the
4™ week of May (83.5 larva per week/30 leaves) until
the 3 week of June (59.8 larva per week/30 leaves). In
2014, the population density was generally less than the
2013 cropping season. The population density of B.
tabaci fluctuated between 28.0 larva per week / 30
leaves in the 3 week of March and 62.0 larva per
week/30 leaves in the 4™ week of April. Subsequently,
from the 1% week of May through the 3 week, the
population density fluctuated between 69.5 larva per
week/30 leaves and 78.0 larva per week/30 leaves, then
decreased in the 4™ week of May (58.5 larva per
week/30 leaves) and increased again in the 1% week of
June (62.3 larva per week/30 leaves).

In 2013 cropping season, the population density of
B. tabaci on Polesta cultivar started to increase from
26.25 larva per week/30 leaves on the 3% week of
March to 56.75 larva per week/30 leaves on the 4™
week of April. It was significant increased during the
first three weeks of May reached peaks on the 1%, 2™
and 3" weeks of May (127.25, 156 and 160.75 larva per
week/30 leaves), respectively. Afterwards, the
populations significant decreased on the 4™ week of
May (83.5 larva per week/30 leaves), but it increased
once again on the 1%, 2™ and 3 weeks of June (84.00,
97.00 and 88.00 larva per week/30 leaves). In 2014, the
population density was generally lower than that of
2013 cropping season. The population density of B.
tabaci fluctuated between 21.75 larva per week/30
leaves on the 4™ week of March and 49.50 larva per
week/30 leaves on the 4™ week of April. Subsequently,
the population density reached a peak on the 1% week of
May (63.50 larva per week/30 leaves) and decreased
form 54.25 larva per week/30 leaves on the 2™ week of
May to 43.50 larva per week/30 leaves, on the 1% week
of June.

In 2013 cropping season, the population density of
B. tabaci on Manga cultivar started to increase from
26.75 larva per week/30 leaves on the 3% week of
March to 99.50 larva per week/30 |leaves on the 1% week
of May. It attains its peaks on the 2™, 3 and 4™ weeks
of May (128.25, 141.25 and 143.75 larva per week/30
leaves), respectively. Afterwards, the populations
sharply declined from the 1% week of June (52.25 larva

per week/30 leaves) until the 3 week of June (74.50
larva per week/30 leaves). In 2014, the population
density was generally lower than that of 2013 cropping
season. The population density fluctuated between
23.75 larva per week/30 leaves on the 4™ week of
March and 58.50 larva per week/30 leaves on the 4™
week of April. Subsequently, from the 1% week of May
through the 3" week, the population density fluctuated
between76.75 larva per week / 30 leaves and 72.00
larva per week/30 leaves, then decreased on the 4™
week of May (55.25 larva per week/30 leaves) and
decreased again on the 1% week of June (54.75 larva per
week/30 leaves).

Population dynamics of Bemisia tabaci on Phaseolus
vulgaris cultivarsduring the winter cropping season

The weekly average densities of B. tabaci monitored
on common bean-cultivars during the winter cropping
seasons of 2013 and 2014 are shown in (Table 2). There
was a significant difference (F = 8.63"; df =60; P=
0.047) in the average population density of the whitefly
larvae among all cultivars in the winter cropping
Seasons.

Populations of B. tabaci infested the three common
bean cultivars during winter cropping seasons of 2013
and 2014 were initially detected early in Octaober.
Densities of this pest typically increased as the growing
season progressed and reached a peak in November and
started to decrease from December until the end of the
seasons. In 2013 and 2014 cropping seasons, the
population densities gradually increased from the 2™
week of October until the 4™ week of October.
Thereafter, the population density reached a peak from
the 1% week of November, and then decreased gradually
from the 4™ week of November until the 4™ week of
December in 2013 and 2014.

In 2013 cropping season, the population density of
B. tabaci on Copy cultivar started to increase from
24.25 larva per week/30 leaves on the 2nd week of
October to 45.75 larva per week/30 leaves on the 4™
week of October. It attains its peaks on the 1%, 2™ and
39 weeks of November (43.00, 48.00 and 52.75 larva
per week/30 leaves), respectively. Afterwards, the
populations started to decline from the 4™ week of
November (27.75 larva per week/30 leaves) until the 4™
week of December (15.00 larva per week/30 leaves). In
2014, the population density was generally lower than
that of 2013. The population density fluctuated between
22.00 larva per week/30 leaves on the 2™ week of
October and 37.75 larva per week / 30 leaves on the 1%
week of November. Subsequently, from the 2™ week of
November through the 4™ week of the same month, the
population density fluctuated between 43.50 larva per
week/30 leaves and 52.50 larva per week/30 leaves,
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then decreased in the 1¥ week of December (38.25 larva
per week/30 leaves) until the 4" week of December
(20.75 larva per week/30 leaves).

In 2013, the population density of B. tabaci on
Polesta cultivar started to increase from 17.79 larvae per
week / 30 leaves on the 2™ week of October to 20.48
larva per week/30 leaves on the 4™ week of October. It
was increased during the four weeks of May where its
peaks in the 1%, 2" 3“ and 4™ weeks of November
(28.72, 35.46, 29.97 larvae per week/30 leaves),
respectively. Afterwards, the populations decreased on
the 1% week of December (21.48 larva per week/30
leaves) until the 2™, 3 and 4™ weeks of December
(13.24, 14.73 and 11.74 larvae per week/30 leaves). In
2014, the population density fluctuated between 13.25
larvae per week/30 leaves on the 2™ week of October
and 15.50 larva per week/30 leaves on the 1% week of
November. Subsequently, the population density
reached a peak on the 2" week of November (28 larva
per week/30 leaves) and decreased from 20.25 larvae
per week/30 leaves on the 3 week of November to
18.75 larvae per week/30 leaves, on the 3® week of
December.

In 2013, the population density on Manga cultivar
started to increase from 14.79 larva per week/30 leaves
on the 2™ week of October to 23.08 larvae per week/30
leaves on the 4™ week of October. It attained its peaks
on the 1%, 2" and 3 weeks of November (33.37, 42.65
and 48.92 larva per week/30 leaves) respectively.
Afterwards, the populations decline from the 4™ week
of November (31.86 larvae per week/30 leaves), until
the 4™ week of December (12.79 larvae per week/30
leaves). In 2014, the population density was generally
less than that of 2013. The population density fluctuated
between 13.00 larva per week/30 leaves on the 3" week
of October and 18.25 larva per week/30 leaves on the 1%
week of November. Subsequently, the 2™ week of
November showed the highest numbers of B. tabaci
larva per week/30 leaves (33.75), then the population
density decreased from 29.25 larva per week/30 leaves)
on the 3 week of November to 22.75 larvae per
week/30 leaves on the 3 week of December.

Varietal screening of common bean Phaseolus
vulgaris cultivarsagainst Bemisia tabaci

The average numbers of B. tabaci infesting the three
common bean cultivars during the summer and winter
cropping seasons of 2013 and 2014 are presented in
(Table 3). The number of white flies infesting the three
cultivars was dtatistically significant during 2013 and
2014 summer and winter cropping seasons. In 2013
summer cropping season, the cultivars Copy and Polesta
were the most susceptible varieties with an average
number of 84.13 and 8219 larva/l30 leaves,
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respectively. The cultivar Manga was less susceptible
(76.63 larva /30 leaves). A similar trend was observed
during 2014 summer growing season.

In 2013 winter cropping season, the cultivars Copy
and Manga were more susceptible to white fly
infestation than Polesta cultivar with average densities
of 31.25, 26.14 and 22.95 larvae/30 leaves respectively.
The similar trend was observed during the winter
cropping season of 2014. The most susceptible varieties
were Copy and Manga (34.39 and 23.36 larva/30
leaves), respectively. Whereas, Polesta variety was the
|east susceptible (10.11 larva/30 leaves).

The relationship between temperature and relative
humidity and Bemisia tabaci population density
infesting

As shown (Fig. 1 & 2), B. tabaci population density
was positively affected by temperature in 2013 and
2014 summer growing seasons where the correlation
coefficient were 0.64 and 0.6, respectively. The
significance of this relationship was shown in liner
regression slope (4.51 and 3.24 respectively). These
slope values indicated the strong relationship between
B. tabaci density and average temperature in the
summer season. Also, the data (Fig. 1 & 2) clearly
indicated that B. tabaci start infestation when the
temperature average was above 15 °C, The population
density reached a peak when the temperature average
ranged between 20 and :30 'C. Theredfter, the
population density decreased when the temperature
exceed 30° C. In contrast, the relationship between B.
tabaci and temperature in 2013 and 2014 winter
cropping season was hegative and insignificant with
correlation coefficient of -0.14 and -0.16, respectively
(Fig. 3 & 4). This associated was insignificant in 2013
with liner regression slope 0.63, but it was significant in
2014 with liner regression slope 2.45.

Data presented in Figs. from 5-8 revealed that the
relative humidity showed non-significant  positive
association with B. tabaci abundance in 2013 summer
growing season with correlation coefficient of 0.08. On
the other hand, B. tabaci density showed insignificant
negative association with relative humidity in 2014
summer season and 2013 winter seasons and significant
negative association in 2014 winter season with
correlation coefficients of 0.18, 0.73 and 0.32,
respectively. These associations were not sharp in most
cases where the liner regression slopes were 0.72, 0.65
and 0.57 in 2013, 2014 summer season and 2014 winter
season except in 2013 winter season where the slope
was very sharp (2.95). Generadly, the data indicate that
the white fly density of reached a peak when the relative
humidity was less than 65%.
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Table 1.Population dynamics of Bemisia tabaci on Phaseolus vulgaris cultivars during the summer cropping
seasons of 2013 and 2014 summer plantation in El-Bihera Governor ate

Month A % Population densities of B. tabaci on varieties of common
verage .
Week temperature (C) Relative Copy Polesta Manga
Humidity

2013

March 34 21.4 59.39 31.75'+0.55 26.25+0.43 26.75+0.47
March 4t 15.7 66.42 46.50"+0.43 39.25+0.52 31.25'+1.05
April 1 18.7 69.17 67.50'+0.25 50.75+0.66 47.50"+0.52
April 2 27.2 67.52 79.25%+0.66 63.00%+0.54 61.50'+0.32
April  3d 29.3 62.07 82.25%+0.63 55.25"+0.31 54.00%+0.82
April 4" 24.35 58.18 95.25°+0.63 56.75"+0.43 66.75°0.63
May 1% 29.5 64.31 115.50°+0.85 127.25°+0.85 99.50°+0.83
May 2™ 30.25 63.20 133.75%0.47 156.00°+0.20 128.25°+1.53
May 3 27.9 67.45 135.75%0.31 160.75%0.43 141.25%1.18
May 4" 30.65 64.78 83.50%+0.92 64.25%0.43 143.75%0.24
June 1% 30.4 70.32 93.25°+0.47 84.00'+0.74 52.25%0.55
June oM 30.95 68.19 69.75'+1.23 97.00°+0.89 69.00%0.61
June 3¢ 27.25 72.09 50.75%0.43 88.00°+0.54 74.50%+1.23
LSD 5% 3.07 3.22 4.04

F test * % * % * %

2014

March 34 17.93 65.90 28.00"+0.67 23.75+0.57 25.50'+0.61
March 4t 19.66 70.18 24.50'+0.59 21.75+0.52 23.75+0.57
April 1 18.46 65.86 32.00%+0.77 28.25'+0.68 29.50"+0.71
April 2 18.87 66.32 44.00°+1.06 33.50"+0.81 35.50%+0.85
April ~ 3d 17.40 67.90 40.75'+0.98 38.00%+0.91 41.75'+1.00
April  4® 19.54 65.81 62.00°+1.49 49.50%+1.19 58.50%+1.41
May 1% 21.13 67.03 78.0071.88 63.50°%1.53 76.75%+1.85
May 2™ 23.64 70.16 69.50°+1.67 54.25°+1.31 62.75°+1.51
May 3 2221 66.48 71.25°+1.71 44.00°%+1.06 72.00°+1.73
May 4" 25.72 60.37 58.50%+1.41 52.00°+1.25 55.25°+1.33
June 1% 26.10 53.93 62.25°+1.50 43.50%+1.05 54.75°+1.32
LSD 5% 2.61 1.15 1.16

F test * % * % * %

cultivar mean over the two seasons 69.35 63.35 63.84
Df 66

F value 9.37**

Pvaue 0.031

All mean values are the arithmetic mean of the three replicates represented by the cultivars.
The values with the same letter are not significantly different at the probability level of 5 %, which carry different letters, differ significantly
between them at the probability level of 5%.
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Table 2.Population dynamics of Bemisia tabaci on Phaseolus vulgaris cultivars during the winter cropping
seasons of 2013 and 2014 in Bihera Governorate

Population densities of B. tabaci on varieties of
Average

9 i +

Month Week temperature % Re_layve common beans (Larva /week/30 leaves £ SE)

(C) humidity  Copy Polesta Manga
2013
October ond 23.93 66.43 24.25%+0.42 17.73"+0.92 14.79"+1.22
October 3 21.18 63.67 27.25%0.74 24.47°+0.96 19.57'+1.70
October 4 20.02 65.70 45.75%+1.02 20.48°+0.64 23.08°+2.01
November 1 18.50 64.73 43.00°+0.61 28.72+0.95 33.37°+2.91
November ond 17.69 62.48 48.00°+1.63 35.46%0.86 42.65°+3.72
November 3 16.50 63.19 52.75%0.54 34.46°+0.75 48.92%+4.26
November 4t 17.11 63.95 27.75°+0.61 29.97°+0.95 31.86°+2.78
December 1 17.16 69.90 22.75%0.35 21.48'+0.72 29.10%+2.54
December 2nd 15.49 70.17 21.00%0.35 13.24+0.77 14.55"+1.27
December 3 17.88 68.53 16.25'+0.41 14.73'+0.74 16.81%+1.46
December 4 16.92 66.71 15.00'+0.54 11.74“+0.80 12.79'+1.11
LSD 5% 4.34 1.09 2.04
F test * % * % * %
2014
October ond 2274 64.89 22.00"+0.61 13.25+0.37 16.00"+0.44
October 3¢ 23.46 65.03 24.00°£0.67 12.25"+0.34 13.00'+0.36
October 4 19.82 63.46 35.75°0.99 16.75%0.47 19.00'+0.53
November 1 18.39 66.27 37.75%1.05 15.50'+0.43 18.25%0.51
November o 18.07 60.67 43.50°1.21 28.00%0.78 33.75%0.94
November 3¢ 17.44 62.34 48.75°+1.36 20.25%0.56 29.25°+0.81
November 4 16.32 60.72 52.50%1.46 16.00"+0.44 22.25%0.62
December 1 15.18 69.28 38.25%+1.06 23.25%+0.65 29.50°+0.82
December ond 15.21 70.66 32.25+0.90 24.50°+0.68 28.50°+0.79
December 3¢ 15.54 69.14 22.75"+0.63 18.75'+0.52 22.75°0.63
December 4t 16.01 68.30 20.75+0.58 21.75°+0.60 24.75%+0.69
LSD 5% 0.94 0.42 0.55
F teg * % * % * %
cultivar mean over the two seasons 32.25 21.03 24.75
Df 60
F value 8.63**
P value 0.047

All mean values are the arithmetic mean of the three replicates represented by the cultivars.

The values with the same letter are not significantly different at the probability level of 5 %, which carry different letters, differ significantly

between them at the probability level of 5%.
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Table 3. Varietal Screening of common bean Phaseolus wulgaris cultivars against Bemisia tabaci during
summer and winter growing seasons of 2013 and 2014 in EL -Beheira Gover norate

B. tabaci (larva/30 leaves +SE)

Cultivar
2013 2014
Summer cropping season
Copy 84.13%+8.62 51.89%5.21
Polsta 82.19%+11.86 41.09°+3.71
Manga 76.63"+10.97 48.73%5.15
Significant * *
Winter cropping season
Copy 31.25%+3.76 34.39%+3.08
Polsta 22.95°%+2.32 10.11%1.37
Manga 26.14°+3.36 23.36°+1.79
Significant o *x
(R2=0.404) r=.64%* (R2==0.357) r=0.60%
Bemisia fabacr=-38.13+4.51*Temperature average Bemisia tabaci=-2076+3.24*Temperature average
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Figure 1. Effect of weakly mean temperature on the Figure 2. Effect of weakly mean temperature on
population density of Bemisia tabaci infesting the population density of Bemisia tabaci infesting
Phaseolus vulgaris during 2013 summer growing Phaseolus vulgaris during 2014 summer growing
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Figure 3. Effect of weakly mean temperature on the Figure 4. Effect of weakly mean temperature on
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Figure5. Effect of weakly mean relative humidity on
the population density of Bemisia tabaci infesting
Phaseolus vulgaris during 2013 summer growing
season

Figure 6. Effect of weakly mean relative humidity on
the population density of Bemisia tabaci infesting
Phaseolus vulgaris during 2014 summer growing
season
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Figure 7. Effect of weakly mean relative humidity on
the population density of Bemisia tabaci infesting
Phaseolus vulgaris during 2013 winter growing
Season

DISCUSSION

The present study indicated that the populations of
B. tabaci infesting the three common bean cultivars
during crop seasons of 2013 and 2014 were initialy
detected in early March. Densities of this pest typically
increased as the growing season progressed and reached
apeak in the month of May and started to decrease from
1% June until the end of the June in Etay EL-Baroud
distract EL-Behiera governorate condition. Gupta and

Figure 8. Effect of weakly mean relative humidity on
the population density of Bemisia tabaci infesting
Phaseolus vulgaris during 2014 winter growing
season
Singh (1993) found in India that the highest number of
B. tabaci was recorded during April for some
leguminous crops especially common bean varieties.
The whitefly population decreased when the
temperature was less than 25 'C or more than 30 C.
During the winter cropping season, the population
density of whitefly increased during November and that
amost happened when the average temperature ranged
between 16 and 18 °C and the relative humidity between
60% and 65%. Gamila Sh. Selem et a. (2016) reported
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two peaks of B. tabaci on kidney beans, the first
occurred in the first week of May and the second peak
occurred in the first week of June at the 24.9 C., 25.7
?C. with 57.0% and 57.1% R.H.

Densities of B. tabaci typicaly increased as the
growing season progressed and reached a peak in
November and started to decrease from December until
the end of the seasons. In 2013 and 2014 cropping
seasons, the population densities gradually increased
from the 2™ week of October until the 4™ week of
October. Thereafter, the population density reached a
peak from the 1% week of November, and then
decreased gradualy from the 4™ week of November
until the 4™ week of December in 2013 and 2014. This
result were agree with Hegab et al. (2005) who
indicated that B. tabaci population increased from
August and peaked in December. Also, Amaar et al.
(2014) reported that the activity period of B. tabaci
nymphs was during October and November. On the
other hand, the whitefly population was decreased when
the temperature was less than 15 C.

The number of white flies infesting the three
cultivars was dtatistically significant during 2013 and
2014 summer and winter cropping seasons. In 2013
summer cropping season, the cultivars Copy and Polesta
were the most susceptible varieties while, the cultivar
Manga was less susceptible one. In 2013 winter
cropping season, the cultivars Copy and Manga were
more susceptible to whitefly infestation than Polesta
cultivar. The same trend was observed during the winter
cropping season of 2014. The most susceptible varieties
were Copy and Manga respectively. Whereas Polesta
variety was the least susceptible. Therefore, Copy and
Manga varieties can recommended for farmers to reduce
infestation with B. tabaci and to improve common bean
production. El-Saidy et al. (2012) reported that common
bean cultivar Hama was more susceptible than Polista
cultivar. The authors found significant differences
between the two kidney bean cultivars for B. tabaci the
susceptibility of the two cultivars to these insect
infestations was also varied during the two studied
seasons. The variation in susceptibility among common
bean varieties may be due to certain inherited
characters. Plants have many morphology and physical
characteristics that keep insects away such as plant
thorns, hairs, and tough roots and stems, color,
hairiness, hardness, and cuticle waxes (Finch and
Callier, 2000). In addition, a wide range of repellent or
toxic chemical substances are known to render cultivars
less suitable or unsuitable to awide array of insect-pests
(Dhaliwal and Arora, 2003).

The present study showed a significant difference
between the two summers season of 2013 and 2014 in

population density of B. tabaci where the population
density in 2013 was exceeded the population in 2014
and with the observation of al condition over the two
seasons. We can find highly similarity in most
conditions such the time of planting and harvest, date of
insect collected and relative humidity only temperature
average was differed over the two seasons, where the
first season was more hot with temperature average
(26.43°C) over the whole season than the second season
(20.97 'C), this differ in temperature average may be the
major reason of the increase of the population density in
2013 more than 2014 summer season. B. tabaci
population density was positively affected by
temperature in 2013 and 2014 summer growing seasons
where the correlation coefficient were 0.64 and 0.6
respectively. Also, our result clearly indicate that B.
tabaci start infestation when the temperature average
was above 15 °C, The population density reached a
peak when the temperature average ranged between 20
and 30 'C. Therefore, the population density decreased
when the temperature exceeded 30 ‘C. In contrast, in
2013 and 2014 winter cropping season the relationship
between B. tabaci population and temperature was
insignificant and/or significant negative with a
correlation coefficient of -0.14 and -0.61, respectively.
The present study revealed that the relative humidity
showed non-significant positive association with B,
tabaci abundance in 2013 summer growing season with
correlation coefficient of 0.08. On the other hand, B.
tabaci density showed non-significant negative
association  with relative humidity in 2014 summer
season and 2013 winter seasons and significant negative
association in 2014 winter season with correlation
coefficients of 0.18, 0.73 and 0.32, respectively.. The
present results get support from the observations of
Nayak et al. (2004) who reported that the minimum
temperature was positively correlated with B. tabaci.
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