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ABSTRACT

Seasonal activity of certain mites and insects inhabiting
three different grapevine varieties Flame, Thompson and King
Rubby in Assiut Governorate, was stiudied during the two
successive seasons of 2005/2006 and 2006/2007. Data revealed the
occurrence of three pests namely; black vine thrips, (Retithrips
syriacus Mayet) [Thysanoptera:Thripidae]; the two-spotted spider
mite, (Tefranychus urticae Koch) (Acari: Tetranychidae) and
European red mite, (Panonychus ulmi Koch) (Acari: Tetranychidae)
and two predators namely, the predacious thrips, (Scolothrips
longicornis  Priesner) [Thysanoptera: Thripidae] and the
predacious mite, (Typhlodromus spp.) (Acari: Phytoseiidae) on the
grapevine varieties, Population activity of these species differed
during the two seasons from one grapevine variety to another.
Also, T. urticae occurred in relatively low numbers during short
period and Typhlodromus spp., appéared eéarly in the two seasons
than 8. longicornis.

Dominance and abundance degrees of these species were ..
calculated on. the three grapevine varieties. The two pests (R. .
syriacus and P. ulmi) indicated high dominance and abundance
degrees during the two seasons.

The effect certain biotic and abiotic factors on the
population density of R. syriacus, T. urticae and P. ulmi were
investigated. The . data showed that @ the relative humidity,
Typhlodromus spp. and 5. longicornis played the most important
role in regulating the population density of these pests,
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INTRODUCTION

Several insect and mite species occurr on grapevine in many
regions of the world (Duso and Vettorazzo, 1999; Rosi er al., 2006).
Thrips species injurious to grapes are known as pests in vine yards all
over the world, while R. syriacus is pantropical in distribution, known
in many countries including Egypt (Wilson, 1975; Medina-Guad and
Franqui, 2001). Recently, P. wlmi and 7. wrticae have become a
significant problem in the eastern of United States and Canada
(Jessica, 2001). In Egypt, many tetranychid mites infested grapes
(Zaher et al., 1973). Rizk et al., (2005) found 7yphlodromus spp. on
grapevine. Hidenari and Ishizue, (2006) recorded S. longicornis
preving tetranychid mites.

The population dynamics of spider mites and thrips are affected
by various biotic and abiotic factors, which play important roles in
regulating their populations (Takafuji, 1996; Kitashima and Gotoh,
2003). ' -

The objectives of this study were to investigate the seasonal
activity of certain mite and insect species inhabiting leaves of some
grapevines varieties in Assiut Governorate. Also, to evaluate
dominance and abundance degrees of the different species as well as
the effect of certain biotic and abiotic factors in regulating the
abundance of these pests.

MATERIALS AND METHODS

This study was carried out at Faculty of Agriculture
Experimental Farm, Assiut University, during the two successive
seasons (2005/2006 and 2006/2007} to study the seasonal population
activity of two insects species, the black vine thrips, (Retithrips
syriacus Mayet) and the predacious thrips, (Scolothrips longicornis
Priesner) as well as three mite species, (Tetranychus urticae koch,
Panonychus ulmi Koch and the predacious mite, Typhlodromus spp.) on
three grapevine varieties (Flame, Thompson and King Rubby). Weekly
sample of 25 leaves was randomly collected from each grapevine
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variety and carefully transferred to the laboratory. Both leaf surfaces
were examined under a stereoscopic microscope (Zeis, Germany) to
count the individuals of certain insects and mites species.

Dominance degrees (D) for the five species were calculated
using the formula of Facylate (1971):

—_— t -
D= —"‘T—“‘—"‘ x 100 where:

t = total number of each species during the collecting period.
T= total number for all species collected during the collecting period.

The abundance degrees or percentage of abundance (A) of the
five species collected during the whole sampling period was calculated
using the formula of Facylate (1971):

n
N

n = total number of samples in which each species appeared.
N = total number of samples taken all over the season.

A= x 100  where :

Records of maximum and minimum temperature, daily mean
temperature and average relative humidity (abiotic factors) were
obtained from the meteorological station located at the Fac. Agric. Exp.
Farm, Assiut University. The average number of S. longicornis and
Typhlodromus spp. (biotic factors) were tested for population analysis
of the three pests (i.e., R syriacus, T. urticae and P. ulmi). The
relationship between the population density of the three pests and both
abiotic factors and biotic factors, within the inspected periods and
through the examined seasons, was statistically analysed using Multiple
Regression Analysis (Fisher, 1950).
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RESULTS AND DISCUSSION

I: Seasonal activity of pests and predators associated with
grapevines:
a) During 2005 / 2006 season

The population densities of certain leaf-pests namely R
syriacus, 1. urticae and P. ulmi as well as two predators namely S.
longicornis and Typhlodromus spp, inhabiting three grapevine
varieties (Flame, Thompson and King Rubby) during 2005 / 2006
season are illustrated in Fig. 1. Results clearly revealed that the initial
infestation of these pests took place in April, then increased rapidly
during May for 7. urticae and P. ulmi, and during June for R. syriacus
on Flame, Thompson and King Rubby grapevine varieties. The number
of individuals decreased sharply from August to February, and
disappeared completely from July to February for 7. urticae on the
same abovementioned varieties,

The predacious mite, Typhlodromus spp. firstly appeared in
March while the predacious thrips, S. Jongicornis started to occur
lately during April in relatively low numbers for the two predators on
the three grapevine varieties. Typhlodromus spp. recorded the highest
number during April (0.64 individuals/leaf) for Flame variety and
during June (0.51 and 0.33 individuals/leaf) for Thompson and King
Rubby varieties, respectively. S. longicornis showed different dates of
activity period according to grapevine variety, where the highest
number (0.49, 0.46 and 0.20 individuals/leaf) was recorded during
September, May and June for Flame, Thompson and King Rubby,
respectively. Therefore, the population of the two predators fluctuated
in few numbers and disappeared completely during January and
February.

b} During 2006 / 2007 season

From Fig. 2 it is clear that P. ulmi began to appear during
March instead of April in the first season, while R. syriacus started in
April as the first season.
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Fig. 1: Seasonal abundance of R. syriacus, T. urticae, P. ulmi,
Typhlodromus spp. and S. longicornis on Flame,
Thompson and King Rubby grapévine varieties and the
corresponding weather records, Assiut (2005 /2006).
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Fig. 2: Seasonal abundance of R. syriacus, T. urticae, P. ulmi,
Typhlodromus spp. and S. longicornis on Flame,
Thompson and King Rubby grapevine varieties and the
corresponding weather records, Assiut (2006 /2007).
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The abundance of R. syriacus and P. w/mi was characterized by
a gradual increment recording the highest mean number lately
compared with the first season. Where, R. syriacus showed the peak in
September (12.85, 25.79 and 24.85 individuals/leat) for Flame,
Thompson and King Rubby grapevine varieties, respectively.
Whereas, P. w/mi had the peak during June (32.30 and 1941
individuals/leaf) for Flame and King Rubby, during May (33.57
individuals/leaf) for Thompson variety. The population gradually
declined from October to January and disappeared completely in
February for R. syriacus, while a sharp diminishing during July and
August and completely disappearing from September to February for
P. ulmi. As for T. wrticae, the individuals started to appear during
April and occurred through three months in relatively low numbers for
Flame, while started during May and occurred through a short period
of two months in relatively low numbers for Thompson and King
Rubby varieties.

Typhlodromus spp. started in March for Flame and King
Rubby, and in April for Thompson in few numbers, whereas the
highest number was recorded during June for the three grapevine
varieties. The individuals decreased sharply through the rest months,
and disappeared from September to February. S. longicornis started to
occur during June and occurred through a short pertod of four months
in low numbers and completely disappeared through the rest months
of the season.

H: Dominance and abundance degrees of certain insect and mite
species:

Dominance and abundance degrees of some insect and mite
species inhabiting the three studied grapevine varieties (Flame,
Thompson and King Rubby) are summarized in Tables 1 and 2. The
dominance degrees of each species compared with the total catch of
all species during 2005/2006 and 2006 /2007 seasons were counted.
The highest dominant species were R. syriacus followed by P. ulmi on
the same abovementioned varieties during the two studied seasons,
except for Flame variety in the second season in which P. w/mi
showed higher dominance than R. syriacus.
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"_Table 1: Dominance and abundance degrees of certain insect and mite species on some
grapevine varieties during 2005/2006 season, Assiut Governorate.

No. Sampkes in which the species appeared

Thompson King Rubby

Total numbers
of samples
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Abundance % 55,32 5958

*1- R syriacus 2- T urticae 3- P ulmi 4- Typhlodromus spp. . 5- 8. longicornis
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Table 2: Dominance and abundance degrees of certain insect and mite species on some
grapevine varieties during 2006/2007 season, Assiut Governorate.

Ne. Samples in which the species appeared

Thompson King Rubby

of samples

Total Total
caich catch

0.64 0.4
12 1.88
128.44 136.0
178.36 135,48
21.04 322
26.14 41.56
64.32 12924
24.54 3476
13.48 17.36
9.67 9.92
Jan. 028 0.84
Feb, 0.0 0.0
| Total | 47 | 468.2 539.48

Dominance % 3551
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Abundance % 78.72

*1- R syriacus 2-T. wrticae 3- P, ulmi 4- Typhlodromus spp. 5- 8. longicornis
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Their dominance degrees were (57.44 and 34.53; 66.92 and
23.23; 74.73 and 21.48 %) during 2005/2006 and (35.51 and 63.94;
53.26 and 45.86; 71.95 and 27.36 %) during 2006/2007 for Flame,
Thompson and King Rubby, varicties respectively. Also, as shown in
Tables 1 and 2 the abundance degrees were obvious that the most
abundant species were R. syriacus and P. ul/mi. Their abundance
degrees were (85.11 and 74.47; 85.11 and 63.83; 87.23 and 68.09 %)
during 2005 / 2006 and (78.72 and 40.43; 80.85 and 42.55; 70.21 and
31.92 %) during 2006/2007 season for Flame, Thompson and King
Rubby, respectively. As for 7. urticae, the obtained data showed that
T’ urticae has low dominance and abundance during the two seasons
on the three grapevine varieties. '

III: Simultaneous effects of certain abiotic and biotic factors on
the population activity of some pests inhabiting grapevines:

Biotic and abiotic factors play a great role in population
abundance of many insect and mite species. Therefore, the predators
(i.e., Typhlodromus spp. and S. longicornis) as well as some physical
factors, particularly averagesrelative humidity, daily mean temperature,
minimum temperature and maximum temperature were investigated in
the present study to find out the simultancous effects on the
population density of R. syriacus, T. urticae and P. ulmi inhabiting
Flame, Thompson and King Rubby grapevine varieties.

Tables 3 and 4 show the multi-regression analysis results
between the population of R. syriacus, T. urticae and P. ulmi, and the
predators as well as certain weather factors, during the two studied
seasons (2005/2006 and 2006/2007) on the three grapevine varieties.
Data of 2005/2006's season, presented in Table 3 reveal that the
simple correlation coefficient of Typhlodromus spp. and S. longicornis
was insignificantly positive with R. syriacus, T. urticae and P. ulmi on
Flame, Thompson and King Rubby grapevine varieties, while was
significantly positive with 7. urticae and P. ulmi on Flame variety.
The four studied weather factors had significant effect with R.
syriacus on the three grapevine varieties, except highly significant for
minimum temperature on Flame and Thompson varieties.
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Table 3: Multi-regression analysis between the number of R. syriacus, T. urticae and P. ulmi and
certam biotic and ablotlc factors, 2005 /2006 season, Assmt Governorate.
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Pest_
. ‘é’ X Removed Ra!rhmis syriacus Tetran yci:us urticae Panonychus ulmi
£ variable R* |Decrease . : R* | Decrease R*  |Decrease
- r R x n E;/V. r R x _im E; A'V. r R x in E; AV' i
e (RPx100 " | . 100 | R:x 100 100 | R*% 100
Non - |0960] 922 | - - . 0.846 | 71.6 - - - 0.851 | 724 - -
| Tupdriodronassp, { 0,159 |0.959{ 92.0 0.2 25 | 0.666° | 0.826 | 682 34 443 10628 | 0833 | 69.4 3.0 39.4
2 8. longicornls | 0006 |0,76%] 58.8 | 337 | 01 | 056 [ 0798 | 63.8 7.8 178 10,605 | 0.805 | 64.9 1.5 22.0
] Humidity 0,614 0,897 | 80.4 118 | 742 -0581" [ 0834 | 69.6 2.0 0.6 |-0.618" | 0834 | 69.6 2.8 8.0
= Ti 0,686 10.905) B1.4 | 108 | 00 ] 0261 10844 713 0.3 7.7 ) 0317 ; 6848 | 718 0.6 82
Mini. Temp. [0.71110.877 | 768 | 154 | 13.7 ] 0.203 | 0.842 1 70.9 0.7 1.2 10270 | 0843 | 710 1.4 24
Max. Temp. | 0.634° [ 0.952 | 90.5 1.7 L7 | 0319 | 0845 | 713 03 03 10362} 0849 ¢ 72.0 0.4 ).4
Non - 0.939| 88.1 - - - 0.307 | 651 - - - 0.770 593 . - -
Tephlodromus spp. 1 0.262 10936 87.5 0.6 | 68 | 0.618 | 0807 | 65.1 0.0 382 | 0.859 | 0.778 | 593 0.0 | 313
e 8. longicornis 1 0.007 [0.789| 623 | 258 | 6.1 | 0292 | 0,789 | 62.2 .9 6.1 0.339 | 0.742 | 551 4.2 8.8
% Humidity -0.689°10.769| 59.2 | 289 | 61.8| -0.580° | 0,670 | 44.9 20.2 1.9 |-0.562 | 0.638 ! 40.7 18.6 2.0
E Daily mean Temp. 0.705° [0.792| 62.7 | 254 26 | 0258 |0.791| 626 5 17.6 | 0.271 | 0,755 | 57.0 23 16.2
Mini. Temp.  |0.719710.771] 594 | 287 (1661 0.196 | 0.803 | 64.5 4.6 0.0 | 0.224 | 0.764 | 583 1.0 0.5
Max. Temp., |0.666 |0.796| 634 | 247 | 02 | 0320 |0.799 | 63.8 13 13 ]| 0317 | 0.767 | 588 1.0 0.5
Non - 10.928] 86.1 - - - 0,908 | 824 - - - 0.921 [ 848 - -
) Typhiodromus spp. | 0.282 |0.874 | 76.5 9.6 7.9 | 0.485 {0908 | 824 0.0 23.8 | 0.546 | 0.867 | 752 9.6 298 N
é' S. longicornis 10,017 [0.822) 676 | 185 1 0.2 | -0.013 | 0.906 | 82.1 0.3 6.0 | 0064 ) 0915 | 837 1.1 05 |
& Humidity -0.636°(0.917 | 84.2 19 362 -0.691" ] 0.579 336 43.8 27.6 |-0.670°| 0.709 | 503 345 18.1
2 | Daiy mean Temp. |0.680° | 0.896 | 80.2 59 1LO | 0358 | 0.839 | 70.3 12.1 224 10404 | 0.790 | 625 223 10.5
% Mini. Temp.  [0.707"|0.323 | 67.7 184 1307 | 0309 | 0862 | 744 8.0 35 | 0382 | 0.776 | 60.2 24.6 209
Max. Temp. 0.628"|0.927] 86.0 01 0.1 | 0413 | 0879 733 9.1 51 0.436 | 0.896 | 802 4.6 4.6

orreldtion coefﬁc:ent R= Multlple regression coeff'tcnent R Cocff' cient of determmatlon

E. V. % = Explained variance percentage. " Significant at 1 % level of probability. * Significant at 5 % level of probability.



M. Z. Embarak and S. H. Mannaa

Table 4: Multi-regression analysis between the number of R. syriacus, T. urticae and P. ulmi and certain
biotic and abiotic factors, 2006 /2007 season, Assiut Governorate.

Pest o
%‘ Removed Retithrops syriacus Tetranychus urticne Panonychus ulmi
k i T V] H
> ariable O I R BVl or I EYA ok r || e EY.
100 | R'x100 100 | R*x100 ° 100 | R*x 109 *
Non - 4.945 | 89.4 - - - 0.964 | 92.9 - - - 0.902 | 81.4 - -
Typhlodronus spp | -0.012 | 0.803 | 64.5 249 0.0 | 0836 | 0.943 | 89.0 39 69.9 | 0.640° | 0.895 | 80.2 1.2 40.9
" S, longicornls | 0.437 | 0.786 | 61.9 27.5 76.4 | 0705 ) 0.963 | 82.7 10.2 0.0 0523 | 0.992 | 81.4 0.0 03
g Humidity -0.247 | 0,908 | 82.5 6.9 0.2 | -0.694" | 0.880 | 77.4 155 82 10713 | 0.732 | 536 27.8 214
* [ Daily mean Temp.| 0.537 | 0.934 | 87.2 2.2 1.7 | 0434 | 0.955 | 9L1 1.8 141 | 0435 | 0.886 | 785| 2.9 16.9
Mini. Temp, | 0.597° | 0,940 | 88.3 L1 0.7 ]| 0375 | 0960 | 92.2 0.7 04 | o371 0893 ] 797 1.7 1.6
Max. Temp. | 0.483 | 0.943 [89.0] 04 04 | 0482 (0962 [92.6] 03 03 | 0.486 | 0.901 | 811 03 0.3
Non - 0931 | 86.7 - - - (0.909 | 82.5 - - - 0.858 | 73.7 - -
Typhlodromus spp.| -0.008 | 0,929 | 86.3 0.4 0.0 | 0.723" | 0.892 | 79.6 29 522 0,529 | 0.857 | 7134 0.3 28,0
E | s tongicornis |09147] 0787 {619 2438 857 | -0.021 | 0.907 | 82,3 0.2 1.7 | -0.068 | 0.857 | 73.5 0.2 a
% Humidity 0.247 1 0.928 | 86.0 0.7 00 | -0.69% | 0.806 | 68.0 17.5 170 | -0.668" | 0.695 | 48.3 25.4 2?.7
£ |Dally mean Temp.| 0.537 | 0,930 | 86.6 0.1 10 | 0410 | 0.896 | 803 2.2 103 | 0382 {0839 (703 3.4 139
Mini. Temp, |0.590° | 0.931 | 86.7 0.0 0.0 0.344 | 0.903 | 81.5 L0 13 0312 | 0.849 | 720 1.7 | 18
Max. Temp. | 0.493 | 0.931 | 86.7 0.0 0.0 0.464 | 0908 | 82.5 0.0 0.0 0.439 | 0.857 | 73.5 0.2 0.2
Non - 0.683 | 46.7 - - - 0.995 | 99.0 - - - 0.994 | 98.9 - -
» |Dphiodromusspp 0.216 | 0.668 | 446 2.1 47 0928 [0935|87.5] 115 Ba.f | 0.937" [ 0.927 | 859| 13.0 87.9
2 | % tongicornis 1-0.077 | 0.606 | 367 100 03 | 0.026 | 0968 ) 93.7 5.3 0.7 | 0.038 10569 |94.0 4.9 1.0
fb Humidity 0024 | 0.676 | 45.7 1.0 29 | -0.686 [ 0.941 | 885 10.5 43 | -0.692° | 0.94% | 90.0 8.9 0.0
ﬁ Daily mean Temp,| 0.237 | 0,680 | 46.2 0.5 349 | 0431 | 0.977 | 954 3.6 33 0.450 | 0979 | 958 3.1 4.0
Mini. Temp. ] 0.286 | 0.560 | 43.6 3.1 3.8 0,378 | 0,975 | 95.0 4.0 4.5 0.400 | 0.976 | 95.3 3.6 0.6
Max. Tem 0.190 | 0.683 | 46.6 0.1 0.1 0.472 | 8.995 | 98.9 0.1 0.1 0.487 | 0.994 | 98.9 0.0 0.0
r = Correlation coefficient. R = Multiple regression coefficient. R* = Coefficient of determination,

E. V. % = Explained variance percentage. * Significant at 1 % level of probability. * Significant at 5 % level of probability.
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The weather factors had insignificant correlation with 7.
urticae and P. ulmi, except significant correlation for average relative
humidity on the three varieties. Both biotic and abiotic factors had
positive effects, except in the case of average relative humidity which
had negative effect on the population changes of these pests inhabiting
Flame, Thompson and King Rubby grapevine varieties. The
coefficient of determination {(R°) was (0.922, 0.716 and 0.724; 0.881,
0.651 and 0.593; 0.861, 0.824 and 0.848), indicating that the six
mentioned variables (predators and weather factors) were responsible
for (92.2, 71.6 and 72.4; 88.1, 65.1 and 59.3; 86.1, 82.4 and 84.8 %)
of the population changes for R. syriacus, T. urticae and P. ulmi on
Flame, Thompson and King Rubby grapevine varieties, respectively
during the studied period.

It is also evident from Table 3 that by dropping one of each
variable, step by step from the input analysis data, to explain the
gradual representing efficiency of each variable on the population
changes of R. syriacus, T. urticae and P. ulmi (Explained Variance, E.
V. %), the difference of varieties lead to difference in the effect of
each variable. Regarding R. syriacus, while the average relative
humidity (74.2, 61.8 and 36.2 %) and the minimum temperature (13.7,
16.6 and 30.7 %) was ranked the first and second important factor
with Flame, Thompson and King Rubby varieties, respectively.
Whereas, daily mean temperature, S. Jlomgicornis and maximum
temperature (0.0, 0.1 and 0.1 %) ranked the lowest variables with
Flame, Thompson and King ruby grapevine varieties, respectively. As
for T. urticae, the predatory mite, Typhlodromus spp. (44.3 and 38.2
%) with Flame and Thompson respectively, and average relative
humidity (27.6 %) with King Rubby ranked the first important factor,
while maximum temperature, minimum temperature and S
longicornis (0.3, 0.0 and 0.0 %) with Flame, Thompson and King
Rubby varieties, respectively were ranked the lowest variable. In case
of P. ulmi, the first important factor was Typhlodromus spp. (39.4,
31.3 and 29.8 %) with the three varieties, while the average relative
humidity, minimum temperature and S. longicornis (0.0, 0.5 and 0.9
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%) for Flame, Thompson and King ruby varieties, respectively were
ranked the lowest ones.

Data of 2006/2007's season, presented in Table 4 supported the
former results of 2005/2006 season regarding the positive effects of
the studied temperature parameters and the negative effect of relative
humidity on the three pests inhabiting the three grapevine varieties.
Whereas, the twe predators were responsible for most of the
population - changes -of the three pests. Typhlodromus spp. Was
responsible for:(69.9 and 40.9; 52.2 and 28.0; £6.1 and 87.9 %) out of
the total changes (92.9 and 81.4; 82.5 and 73.7; 99.0 and 98.9 %) for
T. urticae and P. ulmi on Flame, Thompson and King Rubby varieties,
respectively. While, S. Jongicornis was responsible for (76.0 and 85.7
%) of the total changes (89.4 and 86.7 %) for R. syriacus on Flame
and Thompson varieties.

From the obtained data it is clear that thrips fluctuated through
all over the year. The peak was recorded during June and September
for the first and the second seasons on the three grapevine varieties,
respectively. The results of this study are in agreement with those
obtained by De Villiers and Pringle (2007) who observed that thrips
numbers started to increase from September or October, reached the
peak during November when monthly temperature started to increase
over 20°C. Meanwhile, Rosi ef al. (2006) showed that population
fluctuation of thrips achieved a maximum of adults in early May,
whereas the ‘maximum populatlon of larvae was attained at the
beginning of June. E

Individuals of 7. urticde started to appear in April and occurred
through a short period recording the peak during May and June for the
first and second seasons, respectively. These results are in accordance
with those of Osman and Mahmoud (2008) who indicated that 7.
urticae in pear orchard was present in high population from the
beginning of March and increased gradually to attain the peak during
the first ten days of May, then the population strongly decreased
toward the end of season during June.

Although, the population fluctuation of P. wlmi differed during
the two studied seasons, but the peak of the population was recorded
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during May or June according to the grapevine variety. However, Jubb
Jr. et al. (1985) showed that P. uimi reached its peak in the absence of
predatory mites from early to mid-September in commercial Concord
grape vineyards in Pennsylvania, USA.

The present data cleared that the predacious mite,
Typhlodromus spp. appeared early during March than the predacious
thrips, S. longicornis on the three grapevine varieties 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. On the other hand, R syriacus and P. wulmi
exhibited high dominance and abundance degrees on the three
grapevine varieties during the two seasons, indicating that these two
species are considered key pests, these matched with the findings of
Medina-Guad and Franqui (2001) and Jessica (2001). They showed
that R. syriacus and P. wulmi became a significant problems in
grapevines in Puerto Rico, United State and Canada.

Moreover, both temperature and predators had positive effect,
while average relative humidity had negative effect on the population
changes of these pests. Therefore, it can be concluded that the
recorded biotic factors (Typhlodromus spp. and S. longicornis) and the
selected abiotic ones (temperature and relative humidity) played the
most important role in regulating the population density of the three
pests. These results are in accordance with these obtained by Koleva
et al. (1996) who noted that T, pyri is an effective biological control
agent for P. ulmi in European vineyards. High P. ulmi densities
occurred in vineyard with no 7. pyri or in vineyards with the absence
of any phytoseiid predatory mites (Lester er al., 1998). Whereas, S.
longicornis may be effective for biological control of the two-spotted
spider mite in warmer conditions (Pakyari er al, 2009). It was
indicated (Van De Varie er al, 1972) that rainfall can have a
significant negative impact on spider mites that may be exacerbated
by high temperatures. Domiciano et al. (1993) recorded that thrips
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population was negatively correlated with relative humidity and
positively with temperature.
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