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ABSTRACT

The black vine thrips, Retithrips syriacus Mayet (Thripidae: Thysanoptera) and the European red mite,
Panonychus ulmi Koch (Tetranychidae: Prostigmata) cause serious damage to grapevine. Biotic and
abiotic factors can be either helpful or harmful to pest’s population, and understanding of such factors
may contribute to better pest control. This study aimed at investigating the effect of the two predators
(Scolothrips longicornis and Amblyseius hutu), temperature and relative humidity (RH) on the population
fluctuations of these two pests on Muscat, Thompson seedling and Azmerly grapevine cultivars during
the 2007/2008 and 2008/2009 growing seasons. The results indicated that R. syriacus fluctuated
throughout the two seasons. The peak was recorded during June (2007/2008) and September (2008/2009)
on the three grapevine cultivars. Although, the population fluctuation of P. ulmi differed during the two
studied seasons, but the peak was recorded during May or June in both seasons according to the grapevine
cultivars. In both growing seasons, it seems that both pests have one generation a year, and high
temperature and moderate RH seem to be favorable for both pests. During both growing seasons, the
population of both predators reached a peak in May and June on the three cultivars. Minimum
temperature and RH played an important role in regulating the population changes of R. syriacus and P.
ulmi, respectively. Mean numbers of the two associated predators, Scolothrips longicornis and
Amblyseius hutu were significantly higher in 2007/2008 than 2008/2009 on Muscat and Thompson
seedling. There was a negative significant correlation between the populations of both predators and R.
syriacus and P. ulmi. In conclusion, the selected abiotic and biotic factors played the most important role
in regulating the population density of these two pests.
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1. INTRODUCTION Maksoud, 2006).
Grapeving, Vitis vinifera L. is one of the most The black vine thrips, Retithrips syriacus

widely planted fruit crops in the world, and Mayet (Thripidae: Thysanoptera) is distributed in
vineyards covering an approximate area of 10 many countries of the world including Egypt
million hectares (Pearson and Goheen, 1996). In (Fattouh, 1999; Medina-Guad and Franqui, 2001;
Egypt, grapevine is an economic crop for both Al-Zyoud and EImosa, 2007). R. syriacus causes a
local consumption and exportation, and its  serious damage to grapevine leaves (Lopes et al.,
cultivated area estimated to be 59 thousands ha 2002; Tsitsipis et al., 2003; Al-Zyoud and EImosa,
(Mohamed, 1996). However, grapevine is attacked 2007). The pest inhabits under the surface of the
by several arthropod pests including insects and leaves causing discoloration and silvering spots,
mites worldwide (Al-Zyoud and Elmosa, 2007; gradually the leaves dropdown and the high
Khanjani and Ueckermann, 2003; Rosi et al., infestation could harm the newly formed fruits
2006; Miranda et al., 2007; Vasquez et al., 2007). (Khalil et al., 2010). The European red mite,
In Egypt, many pest species are infesting Panonychus  ulmi Koch  (Tetranychidae:
vineyards ( Saeed and Muhammad, 2005; Abdel Prostigmata) is the most common pest of grapes.
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This mite species is an important foliar pest of
grapevine, and its adults and nymphs feed on the
lower surfaces of the leaves, and cause fruits
dropdown. In heavy mite infestation, the leaves
turn into a bronze color, and fruit ripening is
negatively affected as a result of feeding (Khalil et
al., 2010).

Predators as biotic factors of the agro-
ecosystem are playing an important role in
suppressing many pest populations. However, the
predaceous thrips, Scolothrips  longicornis
Priesner (Thripidae: Thysanoptera) is always
associated and considered as a common predator
of tetranychid mites (Mari and Gonzales-Zamora,
1999; Gotoh, 2004). Ozsemerci et al. (2006)
stated that S. longicornis is the most abundant
phytophagous species belong to Thysanoptera
order on grapes. Also, Kheradpir et al. (2008)
showed that S. longicornis is a persistent predator
able to function at lower prey population densities.
In Egypt, Abdel-Maksoud (2006) showed that the
phytoseiid mite, Amblyseius hutu (Pichard and
Baker) (Phytoseiidae: Mesostigmata) is the main
predator on tetranychid mites on grapevine trees.

Nevertheless, it was pointed out that abiotic
and biotic factors affect the development and
activity of insects and mite pests under which the
grapevine is growing. Accordingly, changes in
weather conditions can be either helpful or
harmful to pests' population (Al-Zyoud and
Elmosa, 2007), and understanding of such factors
may contribute in designing successful integrated
pest management (IPM) programs (Frisbie, 1984).
However, up to date and to the best of our
knowledge, no research has been undertaken on
the effect of abiotic and biotic factors on R.
syriacus and P. ulmi pests on grapevines in Egypt.
Therefore, the present study aimed to investigate
the effect of predators, temperature and relative
humidity (RH) on the population dynamics of R.
syriacus and P. ulmi on three different cultivars of
grapevine throughout the 2007/2008 and
2008/2009 growing seasons. It is hoped that this
work could help positively in laying the
foundation for sustainable and environmentally
friendly pest control strategy through IPM for
grapevine production in the future.

2. MATERIALS AND METHODS
2.1. Experimental site and condition
The current study was carried out in the
Experimental Research Station at Faculty of
Agriculture, Assiut University. The population
dynamics of R. syriacus and P. ulmi pests during
the 2007/2008 and 2008/2009 growing seasons
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were investigated on three grapevine cultivars;
Muscat, Thompson seedling and Azmerly. The
planting distance was 2.5 x 2 m (length and width)
for Muscat and Thompson Seedling, while it was
Arbors for Azmerly cultivar. The training systems
of grapevine trees were Y-shape for Muscat, head
for Thompson seedling and Arbors for Azmerly.
The leaf surface was semi-hairy, smooth and hairy
for Muscat, Thompson seedling and Azmerly,
respectively. Age of the grapevine trees for the
three cultivars averaged 155 years. Pesticides
were not used throughout the entire period of the
study. The trees were irrigated at 15-day intervals,
pruned during January and hoed after spring as
well as chemical (super phosphate) and organic
fertilizers were added during March in both
seasons.  Minimum and maximum daily
temperatures as well as RH were obtained from
the nearest Meteorology Station of Assiut
University.
2.2. Population dynamics of the pests and the
predators

For studying the population fluctuations of the
pests, R. syriacus and P. ulmi as well as the
associated predators, S. longicornis and A. hutu,
weekly samples each of 25 leaves were randomly
collected from different sites of each cultivar
starting from the first of March in both growing
seasons. Sampling took place in the early morning
before sunrise, and the collected leaves from each
cultivar were separately kept in polyethylene bags
and transferred to the laboratory. All of the
moving stages (nymphs and adults) of R. syriacus
and P. ulmi as well as S. longicornis and A. hutu
found on both sides of each leaf were carefully
examined by a dissecting microscope and the
numbers of individuals were recorded. The
relationships between the population density of
both pests from one hand and the biotic factors
(predators) and abiotic factors (minimum and
maximum temperatures as well as RH) on the
other hand were reported over the period of the
two growing seasons.
2.3. Statistical analysis

In order to affirm the basic assumptions of the
data to be analyzed, they were firstly tested for the
normal distribution and the homogeneity of
variance using the Barlett-test (Kohler et al.,
2002). Thereafter, the analysis of variance was
conducted to detect any differences among the
means. In case of detecting differences among
means, the second step was to determine the
significant differences between them at a
probability level of 0.05 using the Least
Significant Differences test (LSD) (Clewer and
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Scarisbrick, 2001). The statistical analysis was
performed using the proc GLM of the Statistical
Package SigmaStat version 16.0 (SPSS, 1997) to
compute the effect of weather factors and
predators on the population dynamics of R.
syriacus and P. ulmi. To determine the direct
effect of each weather factor and predator on each
of the two studied pests, the population counts
were plotted against the corresponding weather
data and predators. Also, the correlation between
the population of each pest and both weather
factors and predators was calculated by
Spearman’s correlation method. The multiple
stepwise regressions were then reapplied to
determine the separate effect of each weather
factor and predator on each pest activity in the
presence of the other tested factors (R-values).
Squared partial regression coefficients (R?) were
multiplied by 100 to obtain the percentages of
explained variance (efficiency) which reflect the
amount of effect expressed by a particular weather
factor and predators on the activity of each pest in
the presence of the other considering weather
factors and predators.

3. RESULTS

The population dynamics of the black vine
thrips, R. syriacus and the European red mite, P.
ulmi, both predators (S. longicornis and A. hutu)
on three different cultivars of grapevine in the
2007/2008 growing season are shown in (Fig. 1).
The population of R. syriacus was low during
April with means of 0.46, 2.24 and 1.72
individuals/leaf on Muscat, Thompson seedling
and Azmerly cultivars, respectively. The insect
numbers increased to moderate levels during May,
and progressed to reach a peak through June (32.6,
37.7 and 33.2) and July (30.4, 36.8 and 31.5) on
the three grapevine cultivars, respectively.
Thereafter, the numbers of R. syriacus declined
sharply until September, and fluctuated until
January. On the other hand, the numbers of P.

ulmi (Fig.1) showed a low level of initial
infestation during April with means of 3.1, 1.6 and
0.6 individuals/leaf on Muscat, Thompson

seedling and Azmerly cultivars, respectively. The
mean population of the mite increased rapidly
hereafter and peaked during May on Muscat
(35.5) and Thompson seedling (31.8), and during
June on Azmerly (18.5). After that, a sharp
decrease was recorded until June, then the
numbers were very low through the following
months until no mites appeared after January.
During the 2007/2008 growing season, the mean
individuals of both predators started to appear in
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March, then the numbers increased gradually
reaching a peak in May (on Muscat) and June (on
Thompson seedling and Azmerly). Their number
decreased sharply until July. Then a second peak
was reached in September on the three cultivars.
Thereafter, the numbers decreased sharply and
then gradually until no individuals were found
after January. High mean temperature (30.2°C)
and moderate RH (45.3%) dominated from May to
August, seem to be favorable for R. syriacus since
most of nymphs and adults occurred during this
period. Also, in regards to P. ulmi, high mean
temperature (29.0°C) and moderate RH (41.6%)
recorded from May to June seem to be favorable
for the mite.

During the 2008/2009 growing season, R.
syriacus individuals started to appear in April with
very low numbers (Fig. 2). They increased
gradually until August with means of 6.57, 15.13
and 9.38 individuals/leaf on Muscat, Thompson
seedling and Azmerly cultivars, respectively. A
sharp increase peaked in September with means of
19.3, 42.3 and 40.5 on the three -cultivars,
respectively. Throughout the three successive
months, the numbers were gradually decreased,
then the pest was completely disappeared after
January on all the cultivars investigated. On the
other hand, population of P. ulmi (Fig. 2) appeared
in March. After that, its level of abundance rapidly
increased and reached a peak in May on
Thompson seedling (55.1) and in June on Muscat
(48.5) and Azmerly (31.6). Then, the population
dropped sharply during July and August, and
disappeared in September. During the 2008/2009
growing season, the mean individuals of both
predators appeared also in March, and started to
increase and then decreased on Muscat, while they
increased gradually on Thompson seedling and
Azmerly. After that the numbers increased
gradually until they reached a peak in June on the
three cultivars. Hereafter, the numbers decreased
sharply and then gradually until no individuals
were recorded in December. It seems that thrips is
influenced by temperature and RH, where high
temperature (28.37C) and moderate RH (48.8%)
occurred from June to November were the most
favorable to the insect. Also, high mean
temperature (29.8°C) and moderate RH (48.6%),
which occurred during May and June seem to be
favorable for the mite since most of P. ulmi
occurred during this period. It seems that both
pests have one generation a year in both growing
seasons.

The results of multi-regression analysis between
the population of R. syriacus and certain biotic
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Fig. (1): Population dynamics of the black vine thrips, Retithrips syriacus and the
European red mite, Panonychus ulmi and the two predators, Scolothrips

longicornis and Amblyseius hutu (together) on three different cultivars of
grapevine in the 2007/2008 growing season.

Fig.(2): Population dynamics of the black vine thrips, Retithrips syriacus and the
European red mite, Panonychus ulmi and the two predators, Scolothrips

longicornis and Amblyseius hutu (together) on three different cultivars of
grapevine in the 2008/2009 growing season.
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and abiotic factors during the two growing seasons
are shown in Table 1. The results revealed a
significant  positive effect of temperature
(maximum and minimum), and insignificant
negative effect of RH on the thrips numbers. The
predators showed insignificant effect on the
population changes of this insect species on
Muscat, Thompson seedling and Azmerly
cultivars. It is also obvious from the coefficients
of determination that the maximum temperature,
minimum temperature, RH and predators were
responsible together for 41.11%, 42.57% and
34.46% of the R. syriacus population changes
through both studied seasons on Muscat,
Thompson seedling and Azmerly cultivars,
respectively. It is also evident that by dropping
one of each variable, step by step from the input
analyzed data, to explain the gradual
representative efficacy of each variable on the
population changes of R. syriacus (coefficient of
determination in percentages), it was generally
found that most of the pest population changes;
27.21%, 29.97% and 1.08% out of 41.11%,
42.57% and 34.46% were related to minimum
temperature variable on Muscat, Thompson
seedling and Azmerly, respectively. In general, the
minimum temperature ranked the first important
factor, while maximum temperature generally
ranked the lowest considerable variable.
Concerning P. ulmi, the results declared that the
simple correlation coefficients of RH were highly
significant (Table 2), while the rest investigated
variables were insignificant for the three studied

cultivars. The coefficient of determination
revealed that the maximum temperature, minimum
temperature, RH and predators were responsible
for 76.49%, 66.12% and 75.23% of the mite
population changes. When the coefficient of
determination was calculated for each variable to
study their effect on the population size of P. ulmi,
the results indicated that the RH had the highest
effect, negatively one, with 56.59%, 51.30% and
52.06% for Muscat, Thompson seedling and
Azmerly, respectively. The rest investigated
variable had positive effect on the mite
population. Generally, the minimum temperature
and RH played important role in regulating the
population changes of the R. syriacus and P. ulmi,
respectively.

During the 2007/2008 growing season, the
population of R. syriacus with monthly grand
mean of 8.0 individuals/leaf was significantly
more abundant than in 2008/2009 with only 4.7
(F=5.27; 1, 22 df; P=0.032) on Muscat cultivar,
while there were no significant differences on
Thompson seedling and Azmerly between the two
growing seasons (Fig.3). No significant
differences were detected in the numbers of P.
ulmi between the two growing seasons (F=1.17-
2.89; 1, 22 df; P=0.10-0.20) on the three cultivars.
Mean monthly number of both predators was
significantly higher in 2007/2008 than 2008/2009
with means of 0.15 and 0.04 on Muscat (F=9.82;
1, 22 df; P=0.004) and 0.19 and 0.04 on
Thompson seedling (F=10.47; 1, 22 df; P=0.005),
respectively. There were no significant differences

Table (1): Multi-regression analysis between the number of Retithrips syriacus and certain biotic and
abiotic factors during the two growing seasons at the experimental location.

Variety Variable removed r R R?x100 ngli%%se N Efficiency
Muscat None - 0.641 4111 - e
Sum of predator no. 0.116 0.629 39.52 1.59 5.753
Mean RH -0.304 0.628 39.43 1.68 6.100
Min. temp. 0.600**  0.580 33.60 7.51 27.21
Max. temp. 0.499* 0.638 40.69 0.42 1.544
Jnompson  Nome - 0652 4257 - e
Sum of predator no. 0.222 0.651 42.33 0.24 2.343
Mean RH -0.372 0.649 42.10 0.47 4.543
Min. temp. 0.624**  0.629 39.51 3.06 29.97
Max. temp. 0.531**  0.652 42.55 0.02 0.133
Azmerly None - 0587 3446 - -
Sum of predator no. -0.075 0.538 28.99 5.47 15.53
Mean RH -0.180 0.585 34.16 0.30 0.845
Min. temp. 0.412* 0.584 34.08 0.38 1.076
Max. temp. 0.316 0.578 33.35 1.11 3.155

Abbreviations: r: simple correlation coefficient, R: multiple regression coefficient, R*: coefficient of determination,
: significant at 1% level of probability, : significant at 5% level of probability.
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Table (2): Multi-regression analysis between the number of Panonychus ulmi and certain biotic and
abiotic factors during the 2007-2009 growing seasons at the experimental location.

Variety Variable removed r R R?x100 B?S'i%%se N Efficiency
Muscat None - 0.875 7649 -
Sum of predator no. 0.223 0.875 76.49 0.00 0.003
Mean RH -0.693**  0.481 23.10 53.39 56.59
Min. temp. 0.237 0.834 69.57 6.92 7.344
Max. temp. 0.380 0.874 76.33 0.16 0.174
Jnompson - None e 0813 6612 - e
Sum of predator no. 0.267 0.813 66.02 0.10 0.118
Mean RH -0.636**  0.470 22.05 44.1 51.30
Min. temp. 0.218 0.774 59.94 6.18 7.191
Max. temp. 0.349 0.812 65.97 0.15 0.173
Azmerly ~ None - 0.867 7523 - e
Sum of predator no.  0.423* 0.812 65.87 9.36 10.55
Mean RH -0.679**  0.540 29.11 46.12 52.05
Min. temp. 0.363 0.849 72.02 3.210 3.622
Max. temp. 0.440* 0.867 75.15 0.08 0.084

Abbreviations: r: simple correlation coefficient, R: multiple regression coefficient, R?: coefficient of determination,
**: significant at 196 level of probability, *: significant at 5% level of probability.
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Fig. (3): Monthly grand mean of arthropod individuals on three different cultivars of grapevine in
the 2007/2008 and 2008/2009 growing seasons (Different small letters indicated significant
differences between the two different growing seasons within the same arthropod and
cultivar at p<0.05 (one-factor analysis of variance).
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in the numbers of predators between the two
growing seasons on Azmerly (F=2.38; 1, 22 df;
P=0.137). A negative significant correlation was
reported between the populations of both
predators and R. syriacus (-0.602) and P. ulmi (-
0.327) in the 2007/2008 as well as R. syriacus (-
0.568) and P. ulmi (-0.296) in the 2008/2009
growing season.

Thompson seedling (F=10.47; 1, 22 df;
P=0.005), respectively. There were no significant
differences in the numbers of predators between
the two growing seasons on Azmerly (F=2.38; 1,
22 df; P=0.137). A negative significant correlation
was reported between the populations of both
predators and R. syriacus (-0.602) and P. ulmi (-
0.327) in the 2007/2008 as well as R. syriacus (-
0.568) and P. ulmi (-0.296) in the 2008/2009
growing season.

4. DISCUSSION

Biotic (i.e. predators) and abiotic (i.e.
temperature and RH) factors can play a great role
in regulating the population abundance of
agricultural pests (Al-Zyoud and Elmosa, 2007).
However, the results of the current study indicated
that R. syriacus was found to be fluctuated
throughout the two studied seasons. The insect
peak was recorded during June (2007/2008) and
September (2008/2009) on the three grapevine
cultivars. These results agreed with those of Rosi
et al. (2006) who showed that population peak of
the thrips was reported in June, and with those
obtained by Lal (1982) in India, who found low
population level of R. syriacus on grapevine
between June and July, and showed a marked
increase after July. While the results of this study
are in partially agreement with Fattouh (1999) in
Egypt who reported that this thrips species
attacked grapevine leaves from spring until
autumn and attacked flowers during spring and
summer, and with De Villiers and Pringle (2007),
who observed that R. syriacus numbers started to
increase from September or October. Al-Zyoud
and Elmosa (2007) in Jordan stated that R.
syriacus appeared late on mid July, then the
numbers fluctuated until diminished on late
September. It seems that R. syriacus has one
generation a year in this study, while Bastos et al.
(1981) recorded four population peaks of R.
syriacus in Brazil which may represent four
generations of the insect. Nevertheless, the
variation among the present results and the
previous ones might be due to the differences in
the grapevine cultivars, temperatures and relative
humilities, and thrips strains presented in the
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different studies. In addition, even the abundance
of the natural enemies at the different
experimental locations might explain such a
variation in the population of R. syriacus in the
different studies.

Although, the population fluctuation of P. ulmi
differed during the two studied seasons, but the
peak of the population was recorded during May
or June according to the grapevine cultivars. In
this regards, Jubb et al. (1985) showed that P.
ulmi reached its peak in September in commercial
Concord grape vineyards in the USA. It might be
that the differences in the peak time of the mite
between the two different studies were due to the
fact that different temperatures, RH and grapevine
cultivars are included in the different studies. It
seems that P. ulmi has one generation a year. The
number of generations per year varies among the
geographical regions, for example, Bessin (2005)
stated that P. ulmi can have 6 generations per year
in the USA, depending on the temperature.

Both predators (S. longicornis and A. hutu)
appeared in March in both growing seasons, and
reached the first peak in May and June and the
second one in September in the 2007/2008
growing season, and in June in the 2008/2009 on
the three cultivars. However, the population
dynamics of spider mites and thrips are affected
by various biotic factors, which play an important
role in regulating their populations (Takafuji,
1996; Kitashima and Gotoh, 2003; Al-Zyoud and
Elmosa, 2007). The phytoseiid predatory mite, A.
hutu is associated with spider mites on grapevine
(Rizk et al., 2005; Abdel-Maksoud, 2006). Also,
the predaceous thrips, S. longicornis is always
associated with spider mite colonies on grapevine
(Mari and Gonzales-Zamora, 1999; Hidenari and
Ishizue, 2006). Ozsemerci et al. (2006) in Turkey
stated that S. longicornis was the most abundant
phytophagous species belong to the Thysanoptera
on the Round seedling grape cultivar. In addition,
Kheradpir et al. (2008) in Tehran showed that S.
longicornis was a persistent predator able to
function at lower prey population densities. Also
in Tehran, Pakyari et al. (2009) found that S.
longicornis exhibited type Il functional response
to different densities of tetranychid mites. From
our study and the previous ones, it can be
concluded that the two predators investigated in
this study could play an important role in
regulating and suppressing both populations of R.
syriacus and P. ulmi.

The current results revealed significant positive
effect of temperature (maximum and minimum),
and insignificant negative effect of RH on the
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thrips population. It was generally found that most
of R. syriacus population changes were related to
minimum temperature variable. Our results are in
accordance with Ripa et al. (1992) in Chile, who
found that the maximum temperature greatly
affected the number of R. syriacus on grapevine.
Also, in this regards, Lal (1982) in India observed
negative significant relation of R. syriacus
population size and humidity, but insignificant
relation was reported to each of maximum
temperature, minimum temperature or rainfall.
Fergusson and Dennehy (1993) in Brazil observed
an increase of R. syriacus individuals on
grapevine when the temperature increases and RH
decreases. While, Varvara et al. (1995) in
Romania found that minimum and maximum
temperatures and RH have a positive effect on R.
syriacus population in vineyards. Therefore, it can
be concluded that in spite of that all of maximum
temperature, minimum temperature, rainfall and
RH could affect the population size of the thrips;
still the minimum temperature played the most
important role on the R. syriacus population
changes through the two successive seasons in the
current study. These may be ascribed to the
behavior of this thrips species, which is active
early in the morning (daily minimum
temperature). Our results indicated that high mean
temperature  (28.3-30.2°C) and moderate RH
(45.3- 48.8%) which occurred from May to
August (2007/2008), and June to November
(2008/2009) seem to be favorable for R. syriacus
since most of nymphs and adults occurred during
this period. It is to be mentioned that R. syriacus
develop most rapidly at 28-30°C, and the nymphal
mortality increases when the temperature rises
above 33°C. Also, the results of this study
indicated that moderate RH is the most favorable
for R. syriacus.

There was a negative significant correlation
between the populations of both predators and
both of R. syriacus and P. ulmi in both growing
seasons. This means that biotic factors play a great
role in regulating populations of these two pest
species. Moreover, both of temperature and
predators had a positive effect, while the RH had a
negative one on the population changes of these
pests. Therefore, it can be summarized that the
recorded biotic factors (A. hutu and S. longicornis)
and the selected abiotic ones (temperature and
relative humidity) played the most important role
in regulating the population density of these pests.
These results are in accordance with those
obtained by Koleva et al. (1996) who noted that
Typhlodromus pyri is an effective biological
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control agent for P. ulmi in European vineyards
and they added that the high densities of P. ulmi
occurred in vineyard without association of T.
pyri. Whereas, S. longicornis may be effective for
biological control of the two-spotted spider mite in
warmer conditions (Pakyari et al., 2009).
Domiciano et al. (1993) recorded that thrips
population was negatively correlated with RH and
positively with temperature.

The results indicated R. syriacus population
recorded through the first season was higher than
that recorded through the second one for only the
two grapevine cultivars of Muscat and Thompson
seedling. In addition, comparing the population of
P. ulmi, it is clear that the population was lower
during the first season than in the second one for
the three grapevine cultivars. Mean number of
both predators was significantly higher in
2007/2008 than 2008/2009 on Muscat and
Thompson seedling. These variations between the
two growing seasons may be attributed to the
weather conditions prevailing through the
investigated seasons. On the other hand the
previous results also indicated that the yearly
grand totals of both phytophagous pests recorded
on the grapevine cultivars were different. This
variation in infestation among the different
cultivars may be ascribed to certain morphological
characteristics of plant leaves as previously
mentioned. The present results agreed with those
obtained by Duso and Vettorazzo (1999) who
stated that the difference in mite populations in
two vineyards is due to the different leaf hair
density of the cultivars. Also, the current data
cleared that the predacious mite, A. hutu appeared
early during March than the predacious thrips, S.
longicornis on the three grapevine cultivars during
the two successive seasons, in harmony with the
results obtained by McMurtry and Croft (1997)
who showed that the acarine family Phytoseiidae
includes a large number of generalist predators
develop and reproduce using various food sources
as alternatives to their primary prey, tetranychid
mites.

It can be concluded that R. syriacus and P.
ulmi exhibited high dominance and abundance
degrees on the three grapevine cultivars during the
two seasons, indicating that these two species are
considered key pests, these matched with Medina-
Guad and Franqui (2001) and Jessica (2001) who
showed that R. syriacus and P. ulmi have been a
significant problems in grapevine in Puerto Rico,
United State and Canada. Therefore, it is
recommended that much attention should be
directed to these two pests.



Effect of certain _abiotic and biotic factors on

5.REFERENCES

Abdel-Maksoud MA. (2006). Ecological and
biological studies on mites associated with
fruit trees in Assiut and Sohag Governorates.
Ph.D. Thesis, Fac. Agric., Al-Azhar Univ.,
Egypt, 150 pp.

Al-Zyoud FA and EImosa HM. (2007). Population
dynamics of arthropod pests on grapevine
and chemical control of the grape berry moth
Lobesia botrana Schiff. (Lep., Tortricidae) in
Jerash area, Jordan. Jordan Journal of
Agricultural Sciences 3, 136-147.

Bastos JAM, Alves VPO, Magalhaes BJA and

Oliveira AVP. (1981). Survey of the
population of the red grapevine thrips
Retithrips  syriacus (Mayet, 1890) on

grapevine. Fitossanidade 5, 1-6.

Bessin R. (2005). European red mite. Extension
Entomologist, Uni. of Kentucky, College
Agric., USA.

Clewer AG and Scarisbrick DH. (2001). Practical
statistics and experimental design for plant
and crop science. Wiley, Chichester, 332 pp.

De Villiers M and Pringle KL. (2007). Seasonal
occurrence of vine pests in commercially
treated vineyards in the Hex River Valley in
the Western Cape Province, South Africa.
African Entomology 15, 241-260.

Domiciano NL, Ota AY and Tedardi CR. (1993).
Population fluctuation of thrips on onion, its
association with climatic elements and
control. Anais da Sociedade Entomologica
Do Brazil 22, 77-83.

Duso C and Vettorazzo E. (1999). Mite population
dynamics on different grape cultivars with or
without  phytoseiids  released  (Acari:
Phytoseiidae). Experimental and Applied
Acarology 23, 741-763.

Fattouh AA. (1999). Ecological studies on certain
economically important insect pests of
grapevine orchards. M.Sc. Thesis, Fac.
Agric., Cairo Univ., Egypt. 213 pp.

Fergusson KLA and Dennehy TJ. (1993).
Differences in host utilization by populations
of grapevine thrips Retithrips syriacus Mayet
in North America. J. Econ. Entomol. 86,
1502-1511.

Frisbie RE. (1984). Guidelines for integrated
control of cotton pests. Food and Agriculture
Organization, UN, AGPP, Rome, 187 pp.

Gotoh T. (2004). Prey consumption and functional
response of three acarophagous species to
eggs of the two-spotted spider mite in the
laboratory. Laboratory  of  Applied
Entomology and Zoology, University of

209

Ibaraki 39, 97-105.

Hidenari K and Ishizue A. (2006). Effects of
predaceous insects on the population
dynamics of three spider mite species (Acari:
Tetranychus) on Japanese pear. J. Acarol.
Soc. Jpn. 15, 47-54.

Jessica  AM. (2001). Neoseiulus fallacies
(Garman) (Acari: Phytoseiidae) as a potential
biological control agent for spider mites
(Acari: Tetranychidae) in Virginia vineyards.
M.Sc. Thesis, Fac. Polytechnic, Virginia
University, 364 pp.

Jubb JrGL, Masteller EC and Lehman RD. (1985).
Survey of arthropods in vineyards of Erie
County, Pennsylvania: Acari. International
Journal of Acarology 11, 201-207.

Khalil FM, Abou-Ghadir MF, Mannaa SH and
Ahmed AMM. (2010). Survey and seasonal
fluctuation of certain pests associated with
grapevine trees at Assiut Region. Assiut J.
Agric. Sci. 41, 183-195.

Khanjani M and Ueckermann EA. (2003). Four
new tydeid species from Iran (Acari:
Prostigmata). Zootaxa 182, 1-11.

Kheradpir N, Baniameri V and Rezapanah M.
(2008). Occurrence and population trends of
spider mite specialist predators under field
and greenhouse conditions. BC/WPRS
Bulletin 32, 103-106.

Kitashima Y and Gotoh T. (2003). Population
dynamics of Panonychus osmanthi (Acari:
Tetranychidae) on two Osmanthus species.
Experimental and Applied Acarology 29,
227-240.

Kohler W, Schachtel W and Voleske P. (2002).
Biostatistik. Springer-Verlag, Berlin, 301 pp.

Koleva R, Ferenczy A and Jenser G. (1996).
Effect of various plant protection programs
on mite populations in vineyards. Hort. Sci.
28, 79-82.

Lal SS. (1982). Influence of weather factors on the
population of spider mites (Acari:
Tetranychidae) and thrips (Thysanoptera) on
cassava in Kerala. Indian Journal of
Acarology 71, 5-10.

Lopes RB, Tamai MA, Alves SB, Neto SS and

Salvo SDe. (2002). Occurrence of thrips on

Niagara table grape and its control with the

insecticides thiacloprid and methiocarb

associated with Metarhizium anisopliae. Rev.

Bras. Frutic. 24, 269-272.

FG and Gonzalez-Zamora JE. (1999).
Biological control of Tetranychus urticae
(Acari:  Tetranychidae) with  naturally
occurring predators in strawberry plantings

Mari



S.H. Mannaa et al

in Valencia, Spain. Exp. App. Acarol. 23,
487-495.

McMurtry JA and Croft BA. (1997). Life-styles of
phytoseiid mites and their role in biological
control. Ann. Rev. Entomol. 42, 291-321.

Medina-Guad S and Franqui RA. (2001).
Retithrips syriacus (Mayet), the black vine
thrips (Insecta: Thysanoptera: Thripidae)
new to Puerto Rico. J. Agric. Univ. P.R. 85,
85-89.

Miranda LC, Navia D and Rodrigues JC. (2007).
Brevipalps mites Donnadieu (Prostigmata:
Tenuipalpidae) associated with ornamental
plants in Distrito Federal, Brazil. Neotropical
Entomol. 36, 587-592.

Mohamed AE. (1996). Biological control of
grapevine moth in Egypt. Ph.D. Thesis. Dept.
Agric. Sci., Inst. Environ. St. Res., Ain
Shams Univ., Egypt.

Ozsemerci F, Aksit T and Tunc [. (2006).
Distribution and important species of the
thrips in the districts of the Manisa province.
Bitki Koruma Buleteni 46, 51-63.

Pakyari H, Fathipou Y, Rezapanah M and Kamali
K. (2009). Temperature-dependent functional

response  of  Scolothrips  longicornis
(Thysanoptera:  Thripidae) preying on
Tetranychus  urticae. J.  Asia-Pacific

Entomol. 12, 23-26.

Pearson RC and Goheen AC. (1996). A brief on
grape disease. Academic Library. Egypt, Pp
156-218.

Ripa SR, Rodriguez AF and Vargas MR. (1992).
Relationship  between thrips (Retithrips
syriacus Mayet and Frankliniella cestrum
Moulton on table grapes at bloom and on
scaring of berries at harvest. Agric. Tecnica
52, 231-240.

Rizk HA, Madiha AE, Samia S and Nashwa E.
(2005). Mites associated with grapevine
leaves in Alexandria and the effects of two

210

acaricides on their populations. The Egyption
Sci. Magazine 2, 26-32.

Rosi M, Karl-Josef S, Friedrich L and Claus PWZ.
(2006). New findings on the species
spectrum and control of  thrips
(Thysanoptera: Thripidag) on grapevine in
the Rhine land. Mitt. Dtsch. Ges. Allg.
Angew. Ent. 15, 277-280.

Saeed BK and Muhammad A. (2005). Comparison
of life cycle of stigmaeid mite Agistemus
buntex on three host tetranychid species.
Pak. Entomol. 27, 9-11.

SPSS, Statistical Product and Service Solutions
INC. (1997). SIGMASTAT 2.03: SigmaStat
Statistica software user's manual, Chicago,
United States.

Takafuji A. (1996). Population dynamics in
principles of plant acarology (eds., Ehara S
and N Shinkaji). Zenkoku Nouson Kyouiku
Kyoukai. Pp 124-140.

Tsitsipis JA, Roditakis N, Michalopoulos G,
Palivos N, Pappas D, Zappas KD, Jenser G
and Vaggelas J. (2003). A novel scaring
symptom on seedling grapes in the Corinth
region (Peloponnese, Southern Greece)
caused by  western  flower  thrips,
Frankliniella occidentalis and pest control
tests. IOBC/ WPRS Integrated protection and
production in viticulture, Volos, Greece, 59
Pp.

Varvara M, Talmaciu M and Geofgescu T. (1995).
The diversity of Retithrips syriacus Mayet
(Thysanoptera: Thripidae) in the grapevine
growing in Moldavia (Romania), Cecetari
Agronomica in Moldva 104, 159-165.

Vasquez C, Orlando A, José M, Sanabria ME and
Grisaly G. (2007). Biological studies of
Oligonychus punicae (Acari: Tetranychidae)
on grapevine cultivars. Springer Science 45,
59-69.



Effect of certain_ abiotic and DiotiC faCOrS DN . ... ..ttt ettt ittt it e sttt te e ee et te eee e te s esausstesesssetesssantsesess

Retithrips syriacus 2 GHE aycl g Al INBEAINAINBEIDKEt  yGhikd

(Tetranychidae: Prostigmata) Panonychus ulmiKochNjThysanoptera : Thripidae) Mayet

FOEEFITHT HE
NI dEDANJEDAE - dNREWDEES §° - URlEzEO DY

2 d20/] D0y -tZe2!ftBZ K@ aA 0D
LpeOf -1l 2Hf -Hiad3zdE -1 ZLe2! f+ B2 AT oS3 H G f P+

{ 8Pz
KAd8/A (Thripidae: Thysanoptera) Retithrips syriacus Mayet pY Uf YIAf X te&k YHIO
tdio!f yfelf 2Kk .Y [ZDBEP 2y (Tetranychidae: Prostigmata) Panonychus ulmi Kock s
RIA .+ on @ oSadF HaiF G5 UMDY #Thy dffe!f IRNIDS D 6 K GOf i | EEABH Af @A de!f agA
2 @ D AR LIGIPFEDS K BEkf1 ZA SULF+HIR A |2 0t f n2h 2o+ Bz o+ B F IRVK N

R. pf2fLT IoN@ K 23D DAGs/DOCEA DECE/DGCE Al LaRALFyUP Olcal KHif K@ dzY 13f

(DOGE/DOCE) yARE (DOOEDG%R) Lo aff yiuP pf2Uf tdi KDTA LafpAdF yiP Kk syriacus
a1]'yu'P p)f:ZUfiqucnﬂkD@l,t]UdeféﬁdZyu'PulmlP b;f:Zf\/Rﬁ(LdizEfl IZZiM)!lezjszﬂ'D 74
KLC[]'\AUL(‘.I&iquid HJJ'fOSﬁrrﬁl\ycn Ldj’iA)!Iu# oIl &Y IFf 2 G U GA LafgAdf G+ O L PRoA 26
KGRty (2 Adef CopAd/(P DL G U +HUESA Hhed? +aULT HCRIA HG f 120! fingh LI NG
-L[qOB@’(ﬂJ)?Ab @ﬁfl\dﬂJL[HKSaﬁl\leﬁo"fina) K Hu)lfz Ga’lj Ufl IZZL,BBCYAaé‘l ar b @iz
yu'P @A BF K Gkt b)f:ZfU[A(diL(# Off1 IZZLajrsz KAHZAA pﬂ‘{ UlezjfZ tek LAdZ+ pfEf

CoK I LdﬁJﬁAKCEaﬁJ!Zb;f:ZdeﬂmZpJZ | Gy GA, T KHif AK G d BA0GE/DOCE LapAE/DO%e
2oa0f KAUZ A PR UF Y 18 = rak pf2f K05 @i 2% + | Aofuif+ 0! f g At ! fy dffel f U o0
.COC-CcC:(CcCk UipG AdRENYIE(AD) olDZ- \pIjEIERTH- hYPRENG | NCHIErIDEZ

211



S.H. Mannaa et al

Monthly grand mean of arthropod individuals per
leaf

Thompson Muscat

Thompson Muscat

Monthly grand mean of arthropod individuals
per leaf

Monthly grand mean
individuals per leaf

of arthropod

Monthly grand mean of arthropod
individuals per leaf

Thompson Muscat
Thompson Muscat

Thompson Muscat
Thompson Muscat

Monthly grand mean of arthropod individuals per
leaf

Thompson Muscat

Thompson Muscat

Monthly grand mean of arthropod individuals
per leaf

212

Monthly grand mean of

individuals per leaf

arthropod

Monthly grand mean of arthropod
individuals per leaf

Thompson Muscat
Thompson Muscat

Thompson Muscat
Thompson Muscat



