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ARTICLE INFO ABSTRACT

Article History Pomegranate, Punica granatum L. (Myrtales: Lythraceae), is one
Received:8/7/2021  of the most important fruits in Egypt, especially in Assiut Governorate.
Accepted:21/8/2021 However, little is known about mite fauna and their population fluctuations
in pomegranate orchards. In this study, the population fluctuations of two

Keywords: phytophagous mite species, Tenuipalpus punicae Pritchard & Baker
Mites, (Acarida: Tenuipalpidae) and Oligonychus punicae Hirst (Trombidiformes:
Tenuipalpus Tetranychidae), and their associated phytoseiid predators, Euseius scutalis
punicae, Athias-Henriot (Mesostigmata: Phytoseiidae) and Neoseiulus barkeri
Oligonychus Hughes (Acarina: Phytoseiidae), were investigated in two pomegranate

varieties (Assiuty and Manfalouty) from three cities that produce
pomegranates in Assiut Governorate. Mites were monitored monthly for 2
years beginning in October 2018. Of the phytophagous mites, T. punicae
was the main mite pest; its population numbers were highest between July
and September in both study years. In contrast, O. punicae reached its
highest density between May and August. Notably, the numbers of both
predatory mite species, E. scutalis, and N. barkeri, were associated with the
densities of their prey, i.e., the aforementioned phytophagous mites.

punicae,
phytoseiid, Egypt

INTRODUCTION

Pomegranates, Punica granatum L. (Myrtales: Lythraceae), are liable to be
infested with a variety of mite species, the most important of which is the pomegranate
false spider mite, Tenuipalpus punicae Pritchard & Baker (Acarida: Tenuipalpidae), and
the avocado brown mite, Oligonychus punicae Hirst (Trombidiformes: Tetranychidae).
Tenuipalpus punicae is the most serious pomegranate pest in Egypt. It was first recorded
by Sayed (1942, 1946) and subsequently by other researchers (e.g., Wafa et al., 1969;
Zaher and Yousef 1972). The economic significance of this species has been lessened
since its discovery due to the wide use of pesticides to control pomegranate pests (Doker
et al.,, 2013). Oligonychus punicae is a tetranychid mite that, when present in large
numbers, causes severe defoliation for several pomegranate and grapevine cultivars (Zaher
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et al., 1982). The phytoseiids Euseius scutalis Athias-Henriot (Mesostigmata:
Phytoseiidae) and Neoseiulus barkeri Hughes (Trombidiformes: Tetranychidae) are
generalist predators (McMurtry et al., 2013) that prey on both of the aforementioned
phytophagous species (Abdelgayed et al., 2019, 2020).

For each of these species, information is lacking on their numerical fluctuations,
whether harmful or beneficial, especially on pomegranate trees. Such information is
important for developing integrated control strategies against pest species. Therefore, this
study aims to determine the abundance of each of the two groups of mites, i.e., mite pests
and their natural enemies, on two varieties of pomegranates (Assiuty and Manfalouty), as
well as their relationship with the plants and the environmental factors that influence their
respective population numbers.

MATERIALS AND METHODS

The study was conducted in two pomegranate orchards planted with two varieties
of pomegranates: Assiuty and Manfalouty. These orchards are located in three suburbs of
Assiut Governorate: Abou-Tig [27°02'38.3"N,31°19'23.7"E], El-Fateh
[27°10'32.1"N,31°11'02.5"E], and Manfalout [27°18'46"N,30°58'13"E]. Each of the
orchards is at least 35 years old. During the 2 years of the study (October 2018—September
2020), phytosanitary treatments were not applied to three selected marked lines of
pomegranate trees. Four pomegranate trees from the two varieties in the three suburbs
were randomly selected, and 25 pomegranate leaves (100 leaves per area) were sampled
fortnightly. Pomegranate leaves from each variety in each region were placed in separate
polyethylene bags and then transferred to the laboratory for examination via a stereoscopic
microscope (40-100x magnification). Mites from all species were counted on both
surfaces of the pomegranate leaves.

Individuals from each mite species were mounted in Hoyer’s medium on clean
microscopic glass slides (Jeppson et al., 1975). Slides of each species were then
taxonomically examined using a phase-contrast microscope (2,000x magnification). Mite
species were identified according to the illustrated keys of Chant and McMurtry (1994,
2004) and Mesa et al., (2009). The identified specimens were deposited in the Acari
collection at the Department of Plant Protection, Faculty of Agriculture, Assiut University,
Egypt.

Weather data, such as minimum/maximum temperature (°C) and relative
humidity (%), during the studied period, were obtained from the online database
Wunderground (The Weather Company, GA, USA). Simple correlation coefficients (r
values) were determined using SAS statistical software (SAS Institute 2003) to assess the
effect of weather factors on the average monthly numbers of mite species.

RESULTS AND DISCUSSION

Population Fluctuation of Phytophagous Mites on Pomegranate Leaves:

Data in Tables 1 and 2 represent the population fluctuations of T. punicae and O.
punicae on two pomegranate varieties in three regions during two successive years (2018—
2019 and 2019-2020).
Phytophagous Mites on the Manfalouty Variety:

On the Manfalouty variety (Table 1), T. punicae reached the highest densities
(individuals/100 leaves) during the period from July to September in 2019 (717.0, 808.5,
and 457.0) and 2020 (642.5, 850.0, and 498.5) in the three studied regions (Abou-Tig, El-
Fateh, and Manfalout, respectively). Mites completely disappeared during December and
January. The highest numbers of O. punicae (individuals/100 leaves) were recorded from
May to August in 2019 (164.0, 82.5, and 55.5) and 2020 (90.0, 52.5, and 57.5) in the three
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aforementioned regions, respectively.

The lack of T. punicae in December and January is consistent with results
reported by Zaher and Yousef (1972), Al-Mallah and Mohammad (1989), and Marei et al.
(2020), who each stated that T. punicae infestation begins with overwintering adults in
May, whereas the other stages appear 2—3 weeks later.

The peak mite infestation on the Manfalouty variety occurred from July to
September with the lower surface of pomegranate leaves being more infested than the
upper surface. In addition, mites preferred the east direction of trees. The overwintering
adults concealed under bark and inside the buds of shoots appeared by the end of
November to the early spring of the following year. The mite population gradually
increased until it reached its peak during July to September in both seasons. These results
are in agreement with those obtained by Al-Gboory (1987), Al-Gboory and El-Haidari
(19894, b), Ananda (2007), Amini (2008), Ananda et al. (2009), and Doker et al. (2013).

Statistical analysis revealed a significant positive correlation between temperature
and T. punicae density on the leaves of the Manfalouty variety. In contrast, a significant
negative correlation was detected between relative humidity and the population of this
species during both study years. For O. punicae, significant negative correlations were
found between temperature and density and relative humidity and density in both study
years in the Abou-Tig area. In Manfalout, however, the temperature was significantly
positively correlated with O. punicae density in the first season but not in the second
season (although a positive trend was detected), whereas relative humidity was
significantly negatively correlated with the mite population in both seasons. These results
are in agreement with those reported by Zaher and Yousef (1972), Al-Azzazy (2005),
Hussian et al. (2018), and Marei et al. (2020).

Table 1. Population fluctuation of phytophagous mites, Tenuipalpus punicae and
Oligonychus punicae, infesting the Manfalouty (Baladi) variety of pomegranate
during two seasons in three cities of the Assiut Governorate

Mean no. of phytophagous mites/100 leaves
2018/2019 2019/2020 Mini temp. Max temp. Mean RH

Inspection | Abou-Tig city El-Fateh city Manfalout city | Abou-Tigcity | El-Fateh city | Manfalout city (°C) (°C) (%)
date T 0‘ T 0 T 0 T 0 T 0 r 0 2018/ | 2019/ | 2018/ | 2019/ | 2018 | 2019/
punicae| punicae| punicae| punicae| punicae| punicae\punicae \punicae | punicae|punicae |\punicae | punicae| 50.0" | 5050 | 2019 | 2020 | 12019 | 2020
October 316.5 40.0 2225 60.0 119.5 17.5 309.0 72.5 361.5 51.0 161.5 19.0 18.19 | 19.54 | 3229 | 33.29 | 48.25 | 4891
November | 238.5 38.0 118.5 46.5 116.0 22.5 243.0 59.0 | 1410 16.5 1125 | 245 12.9 14 26.2 | 28,13 | 56.19 | 53.7
December 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 126.0 0.0 0.0 0.0 8.32 | 841 | 2051 | 21.09 | 64.44 | 5939
January 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.09 6 19 18.12 | 5523 | 61.33
February 80.0 35.0 90.5 33.5 0.0 14.0 100.0 36.0 0.0 16.5 0.0 17.0 7.92 7.65 | 21.42 | 23.51 | 5334 | 56.73
March 116.5 75.0 155.5 65.5 89.5 28.0 106.5 50.0 54.0 155 1620 | 245 | 1003 | 1141 | 2438 | 2558 | 4561 | 4635
April 142.0 62.0 1335 735 117.0 235 163.0 | 63.0 | 1600 17.5 136.5 39.0 | 1413 | 1516 | 29.56 | 29.76 | 38.76 | 40.05
May 225.5 84.0 296.5 80.5 175.0 41.0 2330 90.0 200.0 48.0 180.0 50.5 22.35 19.7 | 37.35 35 30.18 | 37.12
June 428.5 90.0 336.0 37.5 228.5 55.5 327.5 57.5 | 383.0 | 395 | 2955 57.5 ] 2433 | 2306 | 373 | 38.13 | 33.94 | 3485
July 5930 | 164.0 | 808.5 39.5 315.0 40.5 483.5 82.0 | 5345 | 525 | 3515 36.0 248 |24.09 | 3848 | 38.25 | 3586 | 36.27
August 717.0 159.0 763.5 82.5 457.0 54.0 507.0 87.5 850.0 74.0 498.5 57.0 2551 | 252 | 3835 | 39.9 | 3631 | 40.75
Sep 415.0 89.0 582.0 60.0 280.0 36.0 642.5 47.5 516.5 46.5 466.5 44.5 21.73 | 22,11 | 3473 | 38.86 | 46.97 | 36.04

*Significant at 5% level. Temp,temperature; RH, relative humidity

Phytophagous Mites on The Assiuty Variety:

On the Assiuty variety (Table 2), T. punicae reached its highest density
(individuals/100 leaves) from June to September in 2019 (666.0, 751.0, and 593.5) and
2020 (750.0, 733.5, and 665.5) in Abou-Tig, El-Fateh, and Manfalout, respectively. Again,
T. punicae disappeared during December and January in both seasons. However, O.
punicae reached its highest density (individuals/100 leaves) from May to September in
2019 (87.0, 70.0, and 95.0) and 2020 (78.0, 54.0, and 61.5) in the three respective regions.
In slight contrast to T. punicae, O. punicae completely disappeared from December to
February in both seasons (Table 2).

Statistical analysis showed that temperature was significantly positively
correlated with T. punicae density, whereas the opposite (negative) correlation was found
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for relative humidity and T. punicae density. These results agree with those of Eichelberger
et al. (2011) and Johann and Ferla (2012).

Table 2. Population fluctuation of phytophagous mites, Tenuipalpus punicae and
Oligonychus punicae, infesting the Assiuty pomegranate variety during two
seasons in three cities of Assiut Governorate

Mean no. of phytophagous mites/100 leaves

Inspection 2018/2019 2015/2020 Mini temp. Max temp. Mean RH
date Abou Tigcity | ElFatehcity | Manfaloutcity | Abou Tigeity | ElFatehcity | Manfalout city O 0 %)

T. o. T. 0. T. o. I. 0. T. 0. T. 0. 2018/ | 2019/ | 2018/ | 2019/ | 2018 | 2019/
uricae | punicae|punicae |punicae |punicae i i P U i ic prnic puric 2019 | 2020 [ 2019 | 2020 | /2019 | 2020
October 318.5 31.0 2125 40.0 3195 68.0 218.5 62.5 363.5 39.0 | 3575 46.0 18.19 | 19.54 | 3229 | 33.29 | 48.25 | 48.91
November | 220.5 325 126.0 60.0 216.5 62.0 229.5 2735 252.5 11.5 200.0 12.5 12.9 14 262 | 2813 | 56.19 | 537
December 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.32 8.41 20.51 | 21.09 | 64.44 | 59.39
January 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.09 6 19 18.12 | 55.23 | 61.33
February 0.0 0.0 1285 30.0 0.0 0.0 0.0 3235 0.0 0.0 0.0 0.0 792 7.65 | 2142 | 2351 | 53.34 | 56.73
March 114.0 44.0 251.0 40.0 60.0 30.0 915 49.5 129.5 17.5 177.0 | 30.0 10.03 | 11.41 | 2438 | 25.58 | 45.61 | 46.35
April 143.0 41.5 2515 50.5 116.5 60.0 1525 39.5 159.0 27.5 183.0 | 36.0 14.13 | 15.16 | 29.56 | 29.76 | 38.76 | 40.05
May 129.5 40.0 112.0 70.0 195.0 62.0 1745 56.0 101.5 15.0 | 2215 385 [ 2235 ] 197 | 37.35 35 30.18 | 37.12
June 267.0 58.0 751.0 66.0 363.5 65.0 361.0 49.0 | 3555 54.0 | 3495 615 | 2433 | 23.06 | 373 | 3813 | 33.94 | 3485
July 383.0 87.0 563.5 60.5 593.5 70.0 483.0 44.5 372.0 39.5 481.0 | 395 24.8 | 24.09 | 3848 | 38.25 | 35.86 | 36.27
August 666.0 49.0 421.5 47.0 5375 80.0 750.0 40.0 7335 47.0 | 3275 255 | 2551 | 252 | 3835 | 399 | 3631 | 40.75
September | 415.0 725 502.0 48.5 408.0 95.0 632.0 78.0 | 439.0 40.5 665.5 175 | 2173 [ 2211 | 3473 | 38.86 | 46.97 | 36.04

*Significant at 5% level. Temp,temperature; RH, relative humidity

Population Fluctuations Of Predaceous Mites On Pomegranate Leaves:
Predaceous Mites on The Manfalouty Variety:

The phytoseiid mite E. scutalis was recorded on pomegranate leaves during the
period from November to February in association with different pests (Table 3). It reached
its highest density between July and September in both seasons in the three studied areas.
Subsequently, its numbers decreased until the end of November and then it disappeared
between December and January. Neoseiulus barkeri also reached its highest numbers
between June and September (Table 3). Similarly, its numbers began to gradually decrease
until the end of November, and then it disappeared during December and January in both
seasons.

Statistical analysis showed that temperature had a significant positive correlation
with the population density of both predaceous mite species. In contrast, relative humidity
had a significant negative correlation with these mite populations during the two studied
seasons. These findings are in agreement with those of Abdallah et al. (2001).

Table 3. Population fluctuation of predaceous mites, Euseius scutalis and Neoseiulus
barkeri, associated with phytophagous mites infesting the Manfalouty (Baladi)
pomegranate variety during two seasons in three cities of Assiut Governorate

Mean no. of predaceous mites/100 leaves
Tuspection 2018/2019 2019/2020 Mini temp. Mas temp. Mean RH
date Abou Tig city | ElFatehcity | Manfalout city | Abou Tigcity | ElFateh city | Manfalout city 0 0 (%)

E. N. E. N E. N E. N E. N. E. N. 2018/ | 2019/ | 2018/ | 2019/ | 2018/ | 2019/
scutalis |barkeri |scutalis |barkeri |scutalis |barkeri lis |barkeri lis|barkeri lis | barkeri] 2019 | 2020 | 2019 | 2020 | 2019 | 2020
October 19.5 33.0 12.5 21.5 11.5 11.0 19.0 21.5 26.0 25.5 12.5 12.5 18.19 | 19.54 | 32.29 | 33.29 | 48.25 | 48.91
November 12.5 16.0 16.0 22.5 14.0 13.5 24.0 26.0 15.0 15.0 11.0 10.0 12.9 14 26.2 | 28.13 | 56.19 | 53.7
December 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.32 841 | 20.51 | 21.09 | 64.44 | 59.39
January 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.09 6 19 18.12 | 55.23 | 6133
February 11.0 0.0 13.5 0.0 0.0 0.0 0.0 0.0 22.0 10.0 17.5 24.0 7.92 7.65 21.42 | 23.51 | 53.34 | 56.73
March 19.0 11.0 10.0 215 0.0 0.0 25.0 22.0 25.0 21.5 16.5 245 ] 1003 | 1141 | 2438 | 25.58 | 45.61 | 46.35
April 10.0 19.0 24.0 22.5 10.0 11.0 25.5 26.0 25.5 24.5 13.0 155 | 14.13 | 15.16 | 29.56 | 29.76 | 38.76 | 40.05
May 10.0 14.0 245 215 20.0 14.0 26.5 335 25.0 26.0 14.5 245 2235 | 19.7 | 3735 35 30.18 | 37.12
June 12.0 15.0 24.5 32.0 30.0 14.0 26.0 37.5 38.0 28.0 27.0 16.5 24.33 | 23.06 37.3 38.13 | 33.94 | 34.85
July 21.5 28.0 20.0 35.0 34.0 17.5 27.5 395 38.5 375 27.0 28.0 24.8 | 24.09 | 38.48 | 38.25 | 35.86 | 36.27
August 155 26.0 315 375 35.0 15.0 28.5 37.0 36.5 375 27.5 365 | 2551 | 252 | 3835 | 39.9 | 36.31 | 40.75
September | 13.5 36.5 34.0 325 34.0 12.5 26.0 36.5 36.5 35.0 26.5 340 | 21.73 | 22.11 | 34.73 | 38.86 | 46.97 | 36.04

*Significant at 5% level. Temp,temperature; RH, relative humidity
Predaceous Mites on The Assiuty Variety:

On the Assiuty variety (Table 4), E. scutalis reached its peak during the period
from June to September in both seasons in the three studied areas, whereas N. barkeri
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reached its peak from July to September. Subsequently, mite species numbers gradually
decreased before they disappeared during December and January.

Statistical analysis showed that temperature and population density were
significantly positively correlated in both predatory mite species, whereas relative
humidity and population density were significantly negatively correlated.

Table 4. Population fluctuation of predaceous mites, Euseius scutalis and Neoseiulus
barkeri, associated with some phytophagous mites infesting Assiuty pomegranate
variety during two seasons in three cities of Assiut Governorate

Mean no. of predaceous mites/100 leaves
Inspection 2018/2019 2019/2020 Mini temp. Max temp. Mean RH
date Abou-Tig city El-Fateh city Manfalout city | Abou-Tig city El-Fateh city | Manfalout city [&9) (°C) (%)

E. N E. N. E. N. E. N. E. N. E. N. 2018/ | 2019/ | 2018/ | 2019/ | 2018/ | 2019/
scutalis |\barkeri |scutalis |barkeri |scutalis |barkeri |scutalis |barkeri | scutalis|\barkeri |scutalis | barkeri| 2019 [ 2020 | 2019 | 2020 | 2019 | 2020
October 20.5 20.0 10.0 10.0 115 125 125 10.0 13.5 135 24.0 13.0 | 18.19 | 19.54 | 32.29 | 33.29 | 48.25 | 48.91
November 12.5 10.0 19.0 10.0 11.5 14.0 14.0 11.5 11.5 13.5 22.5 11.5 12.9 14 26.2 | 28.13 | 56.19 | 53.7
December 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.32 841 | 20.51 | 21.09 | 64.44 | 59.39
January 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 6.09 6 19 18.12 | 55.23 | 61.33
February 10.0 10.0 13.5 20.0 10.0 0.0 22.5 1.5 13.0 11.0 10.5 0.0 7.92 7.65 | 21.42 | 23.51 | 53.34 | 56.73
March 19.0 10.0 10.0 20.0 14.5 20.0 235 14.0 15.0 22.5 15.0 11.5 10.03 [ 11.41 | 24.38 | 25.58 | 45.61 | 46.35
April 16.0 11.5 13.5 13.0 26.0 22.5 11.5 13.5 14.0 23.0 24.5 225 | 14.13 | 1516 | 29.56 | 29.76 | 38.76 | 40.05
May 16.5 20.0 15.5 10.0 26.0 20.5 14.0 25.0 24.5 24.0 14.0 230 | 2235 | 19.7 | 3735 35 30.18 | 37.12
June 29.0 20.0 10.5 20.0 20.0 34.5 25.0 24.5 26.5 35.0 35.5 245 | 24.33 | 23.06 | 37.3 | 38.13 | 33.94 | 34.85
July 26.0 32.0 10.0 30.0 335 35.0 36.5 26.0 28.0 39.0 35.0 38.0 24.8 | 24.09 | 38.48 | 38.25 | 35.86 | 36.27
August 30.0 27.0 21.5 32.0 36.5 11.0 34.0 33.0 36.5 37.0 34.0 335 | 2551 [ 252 | 3835 | 399 | 3631 [ 40.75
September | 30.5 22.0 39.5 30.0 30.0 34.0 36.0 335 315 345 345 33.0 | 21.73 [ 22.11 | 34.73 | 38.86 | 46.97 | 36.04

*Significant at 5% level. Temp,temperature; RH, relative humidity

Relationships between Population Fluctuations of Phytophagous and Predaceous
Mites on Two Varieties of Pomegranate Leaves Over 2 Years:
Relationships on the Manfalouty Variety:

On the Manfalouty variety, both predatory mite species reached their highest
densities (individuals/100 leaves) during the following months in both study years: July,
August, and October in Abou-Tig city (2018-2019, 52.5; 2019-2020, 67.0), July and
August in El-Fateh city (2018-2019, 69.50; 2019-2020, 76.0), and July and August in
Manfalout city (2018-2019, 51.5; 2019-2020, 64.0) (Table 5).

The numbers of phytophagous mites and the corresponding numbers of their
associated predators during the two study years in the three cities are shown in Table 5.
Statistically significant correlations were found between the population densities of both
phytophagous and predacious mites during the two seasons.

Table 5. Monthly mean numbers of phytophagous and predaceous mites associated with
pomegranate leaves of the Manfalouty (Baladi) variety during two seasons in
three cities of Assiut Governorate

Mean no. of moving stages/100 leaves

2018/2019 | 2019/2020 2018/2019 | 2019/2020 2018/2019 2019/2020
Abou-Tig city El-Fateh city Manfalout city
Inspection Mean Mean Mean Mean Mean Mean
date T . no. of T 0. no. of T. 0. no. of T. o. no. of T. . no. of T. (23 no. of
. D.punica ; . ; ; ; . . . punical . ;
punicae| pred. |punicae|punicae| pred. |punicae | punicae| pred. |punicae|punicae| pred. | punicae pred. |punicae|punicae| pred.

mites mites mites mites mites mites
October 316.5 40.0 525 309.0 725 40.5 222.5 60.0 340 3615 51.0 515 119.5 17.5 225 161.5 19.0 25.0
November | 238.5 38.0 28.5 243.0 59.0 50.0 118.5 46.5 385 1410 16.5 30.0 116.0 22.5 27.5 112.5 24.5 21.0

December 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
January 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
February 80.0 35.0 11.0 100.0 36.0 0.0 90.5 335 13.5 0.0 16.5 32.0 0.0 14.0 0.0 0.0 17.0 415
March 116.5 75.0 30.0 106.5 50.0 47.0 155.5 65.5 315 54.0 15.5 46.5 89.5 28.0 0.0 162.0 245 41.0
April 142.0 62.0 29.0 163.0 63.0 SL.S 133.5 73.5 46.5 160.0 17.5 50.0 117.0 23.5 21.0 136.5 39.0 28.5
May 2255 84.0 24.0 233.0 90.0 60.0 296.5 80.5 46.0 200.0 48.0 510 175.0 41.0 34.0 180.0 30.5 39.0
June 428.5 90.0 27.0 3275 575 63.5 536.0 57.5 56.5 383.0 39.5 66.0 228.5 55.5 44.0 295.5 575 435
July 593.0 164.0 49.5 483.5 82.0 67.0 808.5 39.5 55.0 534.5 52.5 76.0 315.0 40.5 515 3515 56.0 55.0
August 717.0 159.0 41.5 507.0 87.5 65.5 763.5 82.5 69.0 850.0 74.0 74.0 457.0 54.0 50.0 498.5 570 64.0

September | 415.0 89.0 50.0 642.5 47.5 62.5 582.0 60.0 66.5 516.5 46.5 715 280.0 36.0 46.5 466.5 44.5 60.5

Both predatory mites had significant positive effects on the population density
of T. punicae according to correlation coefficients (r values) in 2019 (0.77, 0.84, and 0.91)
and 2020 (0.78, 0.77, and 0.84) in the three studied cities, Abou-Tig, El-Fateh, and
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Manfalout, respectively. Data in Table 5 show that the phytoseiid populations had a
positive effect on the population of O. punicae in both seasons. Correlation coefficients (r
values) from 2019 (0.69, 0.80, and 0.84) and 2020 (0.84, 0.86, and 0.83) showed
significant correlations between the population fluctuations of O. punicae and its predatory
mites during both seasons in the three aforementioned cities, respectively.

On the Manfalouty variety, the relationships between the population densities of
phytoseiid and phytophagous mites during the two seasons were significant as shown by
positive correlation coefficients (r values) from 2019 (0.76, 0.87, and 0.91) and 2020
(0.82, 0.78, and 0.86) in Abou-Tig, El-Fateh, and Manfalout, respectively (Table 7).
Relationships on the Assiuty variety

On the Assiuty variety, predatory mites reached their highest numbers
(individuals/100 leaves) during July to September (58.0, 69.5, and 69.5) in the first season
and from July to August (73.5, 68.5, and 73.0) in the second season in Abou-Tig, El-Fateh,
and Manfalout, respectively (Table 6). The numbers of phytophagous mites and the
corresponding numbers of associated predators are shown in Table 6.

Table 6. Monthly mean numbers of phytophagous and predaceous mites associated with
pomegranate leaves of the Assiuty variety during two seasons in three cities of
Assiut Governorate

Mean no. of moving stages/100 leaves

2018/2019 | 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020
Abou-Tig city El-Fateh city Manfalout city
Inspection Mean Mean Mean Mean Mean Mean
date T. 0. no. of T. 0. no. of T o. no. of T 0. no. of T. 0. no. of T 0. no. of
lpunicae | punicae| pred. |punicae |punicae | pred. | punicaelpunicae | pred. |punicae |punicae | pred. |punicae|punicae| pred. |panicae | punicae| pred.
mites mites mites mites mites mites

October 318.5 31.0 40.5 218.5 62.5 22.5 212.5 40.0 20.0 363.5 39.0 27.0 319.5 68.0 24.0 3575 46.0 37.0
November | 220.5 32.5 22.5 229.5 27.5 25.5 126.0 60.0 29.0 252.5 11.5 25.0 216.5 62.0 25.5 200.0 12.5 34.0

December 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
January 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0
February 0.0 0.0 20.0 0.0 325 24.0 128.5 30.0 335 0.0 0.0 240 0.0 0.0 10.0 0.0 0.0 10.5
March 114.0 44.0 29.0 915 49.5 37.5 251.0 40.0 30.0 129.5 17.5 375 60.0 30.0 345 177.0 30.0 26.5
| April 143.0 41.5 27.5 152.5 39.5 25.0 251.5 50.5 26.5 159.0 275 37.0 116.5 60.0 48.5 183.0 36.0 47.0
May 129.5 40.0 36.5 174.5 36.0 39.0 112.0 70.0 255 101.5 15.0 48.5 195.0 62.0 46.5 2215 385 37.0
June 267.0 58.0 49.0 361.0 49.0 49.5 751.0 66.0 30.5 3555 54.0 61.5 363.5 65.0 54.5 3495 61.5 60.0
July 383.0 87.0 58.0 483.0 44.5 62.5 563.5 60.5 40.0 372.0 395 67.0 593.5 70.0 68.5 481.0 39.5 73.0
August 666.0 49.0 57.0 750.0 40.0 67.0 421.5 47.0 53.5 7335 47.0 73.5 537.5 80.0 47.5 3275 25.5 67.5

September | 415.0 72.5 52.5 632.0 78.0 69.5 502.0 48.5 69.5 439.0 40.5 66.0 408.0 95.0 64.0 665.5 17.5 67.5

Table 7. Simple correlation coefficient values of phytophagous mites infesting
pomegranate leaves of the Manfalouty (Baladi) variety during two seasons in
three cities of Assiut Governorate

2018/2019 [ 2019/2020 2018/2019 [ 2019/2020 2018/2019 [ 2019/2020
Abou-Tig city El-Fateh city Manfalout city
T Mean Mean Mean Mean Mean Mean
c, (23 no. of T. [23 no. of T oO. no. of T. o. no. of T. O. no. of T. O. no. of
4 1;:1(’ \punicae | phyto. |punicae |punicae | phyto. |punicae | punicae| phyto. | punicae | punicae| phyto. |punicae|panicae | phyto. |punicae | punicael phyto.
mites mites mites mites mites mites
@) | 0.77% | 0.69* | 0.76%* | 0.78%* | 0.84** | 0.82%* | 0.84** | 0.80** | 0.87** | 0.77** | 0.86%* | 0.78%* | 0.91** | 0.84** | 0.91** | 0.84** | 0.83** | 0.86**

*Significant at 5% level.

Data in Table 8 show the relationships between the numbers of the phytoseiids
and T. punicae, which were significant positive correlations (r values) in the three
aforementioned cities, respectively, in 2019 (0.85, 0.65, and 0.78) and 2020 (0.89, 0.79,
and 0.88). Similarly, the numbers of phytoseiids were positively correlated with the
numbers of O. punicae populations in the three respective areas in 2019 (0.88, 0.58, and
0.84) and 2020 (0.73, 0.83, and 0.66).

Overall, relationships between the population densities of phytoseiid and
phytophagous mites on the Assiuty variety were positive in 2019 (0.88, 0.67, and 0.80)
and 2020 (0.91, 0.80, and 0.89) in the three respective cities (Table 8).
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Table 8. Simple correlation coefficient values of phytophagous mites infesting
pomegranate leaves of the Assiuty variety during two seasons in three cities of
Assiut Governorate

2018/2019 | 2019/2020 2018/2019 | 2019/2020 2018/2019 | 2019/2020

Abou-Tig city El-Fateh city Manfalout city
Mean Mean Mean Mean Mean Mean
T. o. no. of T o. no. of T [7X no. of T. 0. no. of T. 0. no. of T. 0. no. of

punicae |punicae | phyto. |punicae |punicae | phyto. | punicae| punicae| phyto. | punicae | punicae| phyto. |punicae | punicae | phyto. |punicae |punicae | phyto.
mites mites mites mites mites mites
(r) |0.85%* | 0.88%* | 0.88%* | 0.89%* | 0.73* | 0.91%* | 0.65* | 0.58% | 0.67* | 0.79** | 0.83%* | 0.80%* | 0.78%* | 0.84** | 0.80%* | 0.88** | 0.66* | 0.89%*

*Significant at 5% level.

Generally, the population fluctuations of phytoseiids and both phytophagous mite
species (especially for T. punicae) were significantly associated during the successive
study seasons, which is wholly in agreement with the findings of Ghoshal et al. (2011),
Elhalawany and Abou-Setta (2013), and Elhalawany et al. (2020). Furthermore, significant
positive correlations between the phytoseiids and O. punicae were previously reported by
Elhalawany (2001), Rasmy et al. (2003), Abou-Awad et al. (2005), and Amini (2008).
Conclusion

Environmental factors did not significantly affect the population dynamics of the
two studied phytophagous mite species. In Assiut Governorate, Egypt, T. punicae is the
most important phytophagous mite on pomegranate, with outbreaks typically occurring
from July to September. High predator diversity was observed in association with plant
feeder mites in pomegranate orchards, indicating the important role of natural predators in
the control of T. punicae and O. punicae on pomegranates. Thus, further studies are
required to assess the control of both phytophagous mites using E. scutalis and N. barkeri.
Clarifying the role of these natural predators will be necessary for the development and
application of biological control programs, such as mass rearing and release of such
biocontrol agents in pomegranate orchards, against these two phytophagous mite pests.
Acknowledgement

Authors deeply thank Egyptian Knowledge Bank’s staff for the proofreading of
the manuscript and the Plant Protection Department, Faculty of Agriculture, Assiut
University, Egypt.

Author contribution

The authors contribute equally to the work.
Funding Information

The current study has not any funds from any organizations or institutions,
consequently, we want this manuscript to be published in closed access.

REFERENCES

Abdallah AA, Zhang Z-Q, Masters GJ, Mc Neill S, Zhang Z-Q (2001) Euseius finlandicus
(Acari: Phytoseiidae) as a potential biocontrol agent against Tetranychus urticae
(Acari: Tetranychidae): Life history and feeding habits on three different types of
food. Experimental & Applied Acarology, 25(10-11):833-847.

Abdelgayed AS, Abd EI-Wahed NM, Ali AM, Eraky SA (2019) Species composition and
diversity of mites inhabiting pomegranate orchards in Assiut Governorate, Upper,
Egypt. Acarines, 13:21-27. https://www.researchgate.net.

Abdelgayed AS, Abd El-Wahed NM, Ali AM, Eraky SA (2020) Food preference,
predation efficiency and life table parameters of Euseius scutalis (Acari:
Phytoseiidae) reared on Tenuipalpus punicae (Acari: Tenuipalpidae) and
Siphoninus phillyreae (Hemiptera: Aleyrodidae) under constant conditions.
International Journal of Agricultural Sciences, 2(2):428-437. https://svuijas.


https://svuijas/

62 Tarek M. Abo-Elmaged et al.

journals.ekb.eg.

Abou-Awad BA, Metwally AM, Al-Azzazy MM (2005) Environmental management and
biological aspects of two eriophyid of olive mites in Egypt: Aceria oleae (Nalepa)
and Tegolophus hassani (Keifer). Z. Pflanzenkrankh. Pflanzensch, 112(3):287—
303. http://mww1.montpellier.inra.fr/CBGP/acarologia/.

Al-Azzazy MM (2005) Integrated management of mites infesting mango trees. Ph.D.
Thesis, Al-Azhar University, Cairo, Egypt, 322 pp.

Al-Gboory | (1987) Taxonomic studies of false spider mites (Acari: Tenuipalpidae) in
central Irag. Ph.D. Thesis. Institut fiir angewandte Zoologie der Rheinischen
Friedrich-Wilhelms-Universitat Bonn, 205 pp. https://www.iragi-detepalms.net

Al-Gboory |, El-Haidari H (1989a) Studies on some factors affecting the pomegranate
false spider mite, Tenupalpus punicae (Acari: Tenuipalpidae) in Irag. In: Progress
in Acarology, Vol Il (Ed. Channabasavanna, G.P. and Viraktanath, C.A.), Oxford
and IBH Publishing Co. Pvt. Ltd.,, New Delhi:67-72. https://www.
agriculture.gov.au.

Al-Gboory |, El-Haidari H (1989b) Some ecological aspects of the pomegranate false
spider mite, Tenuipalpus punicae (Acari: Tenuipalpidae) in Irag. In: Progress in
Acarology, Vol Il A (Ed. Channabasavanna, G.P. and Viraktanath, C.A.), Oxford
and IBH Publishing Co. Pvt. Ltd., New Delhi:73-79.

Al-Mallah NM, Mohammad MA (1989) Ecological and biological studies on the
pomegranate false spider mite, Tenuipalpus punicae P. & B. (Acariformes:
Tenuipalpidae). Arab Journal of Plant Protection, 7(2):159-163. https://agris.
fao.org/agris-search/search.do?recordlD=LB9100200.

Amini MY (2008) Studies on ecology of mites and sucking pests of pomegranate and
management of Tenuipalpus punicae Pritchard & Baker (Acari: Tenuipalpidae).
M.Sc. Thesis, Faculty of Agricultural, Bangalore University, 89 pp.

Ananda N (2007) Seasonal incidence and management of sucking pests of pomegranate.
M.Sc. Thesis, Faculty of Agricultural, Dharwad University, India.
https://www.yumpu.com, 59 pp.

Ananda N, Kotikal YK, Balikai RA (2009) Sucking insect and mite pests of pomegranate
and their natural enemies. Karnataka Journal of Agricultural Sciences,
22(4):781-783. https://www.cabi.org/isc/abstract/20103137028.

Chant DA, McMurtry JA (1994) A review of the subfamilies Phytoseiidae and
Typhlodrominae (Acari: Phytoseiidae). International Journal of Acarology,
20(4):223-310. https://doi.org/10.1080/01647959408684022.

Chant DA, McMurtry JA (2004) A review of the subfamily Amblyseiinae Muma (Acari:
Phytoseiidae): Part I11. the tribe Amblyseiini Wainstein, subtribe Amblyseiina n.
subtribe. International Journal of Acarology, 30(3):171-228. https://doi.org/10.
1080/01647950408684388.

Doker I, Kazak C, Karut K (2013) A new pomegranate pest for Turkey; pomegranate false
spider mite, Tenuipalpus punicae Pritchard and Baker (Acari: Tenuipalpidae).
Tlrkiye Entomoloji Bilteni, 3(2):113-117. https://www.researchgate.net.

Eichelberger CR, Johann L, Majolo F, Ferla NJ (2011) Mites fluctuation populationon
peach tree (Prunus persica (L.) Batsch) and in associated plants. Revista
Brasileira de Fruticultura, 33(3):765-773. https://www.researchgate.net/
publication/26258717.

Elhalawany AS (2001) Studies on some mite species infesting some fruit trees. M.Sc.
Thesis, Faculty of Agricultural Moshtohor, Benha Branch, Zagazig University.
http://kenanaonline.com, 164 pp.

Elhalawany AS, Abou-Setta MM (2013) Mites inhibiting guava trees and their dynamics


https://www.iraqi-detepalms.net/
https://www/
https://agris/
https://doi.org/10.1080/01647959408684022
https://doi.org/10.%201080/01647950408684388
https://doi.org/10.%201080/01647950408684388
https://www.researchgate.net/

Population Fluctuations of Mites on Two Pomegranate 63

in relation to weather factors and plant phenology. Acarines, 7(2):17-21.
https://www.academia.edu/33612436/ACARINES..

Elhalawany AS, Ahmed A, Sayed AA, Khalil AE (2020) Biodiversity and population
dynamics of mites inhabiting date palm trees in Qalyubia and New Valley
Governorates, Egypt. Egyptian. Journal of Plant Protection Research Institute,
Vol 3(1):346-364. https://www.researchgate.net.

Ghoshal S, Barman S, Saha M (2011) Seasonal abundance and feeding efficiency of the
false spider mite Tenuipalpus pernicis (Chaudhri, Akbar and Rasool) on guava
(Psidium guajava). Acarina, 19:265-269. https://kmkjournals.com.

Hussian N, El-Sharabasy H, Aboughalia A, Soliman M (2018) Population fluctuations of
the phytophagous mite, Oligonychus mangiferus and its predator on mango trees
in Ismailia Governorate, Egypt. Egyptian Academic Journal of Biological
Sciences, A. Entomology, 11(4):83-88. https://eajbsa.journals.ekb.eg/article.

Jeppson LR, Keifer HH, Baker EW (1975) Mites injurious to economic plants, 701 pp.
https://catalogue.nla.gov.au, University of California Press, Berkeley, CA, USA

Johann L, Ferla NJ (2012) Mite (Acari) population dynamics in grapevines (Vitis vinifera)
in two regions of Rio Grande do Sul, Brazil. International Journal of Acarology,
38(5):386—393. https://doi.org/10.1080/01647954.2012.657240.

Marei FA, Negm MW, Nasser MA, Eraky SA (2020) Population dynamics of Oligonychus
mangiferus and Aceria mangiferae (Acari: Tetranychidae, Eriophyidae) on two
mango cultivars in Assiut Governorate, with an annotated checklist of mango
mites in Egypt. International Journal of Entomology & Nematology, 6(1):149—
155. https://premierpublishers.org.

McMurtry JA, Moraes GJD, Sourassou NF (2013) Revision of the lifestyles of phytoseiid
mites (Acari: Phytoseiidae) and implications for biological control strategies.
Systematic & Applied Acarology, 18(4):297-320.

Mesa NC, Ochoa R, Welbourn WC, Evans GA, de Moraes GJ (2009) A catalog of the
Tenuipalpidae (Acari) of the world with a key to genera. Zootaxa, 2098(1):1—
185. https://www.biotaxa.org/Zootaxa/article/view/zootaxa.2098.1.1/0.

Rasmy AH, Momen FM, Zaher MA, Abou-Elela GM (2003) Influence of diet on life
history and predatory capacity of Amblyseius zaheri Yousef and El-Borlossy
(Acari: Phytoseiidae). Insect Science & its Application, 23:31-34.

SAS Institute (2003) SAS Statistics and Graphics Guide, Release:9.1.3, SAS Institute,
Cary, North Carolina. https://catchintelligence.com/productsolutions/?gclid, Vol
27513, USA.

Sayed MT (1942) Contribution to the knowledge of the Acarina of Egypt: Il. The genus
Tenuipalpus Donn. (Tetranychidae). Bulletin de la Société Fouad 1°
Entomologie, 26:93-113. https://www.cabi.org.

Sayed MT (1946) Description of Tenuipalpus granati nov. sp. and Brevipalpus pyri nov.
sp. (acarina: Trichadenidae). Bulletin of the Society Fouad 1°". Entomology,
30:99-103.

Wafa AK, Zaher MA, Yousef AA (1969) Survey of the tenuipalpid mites in U.A.R.
(Acarina: Tenuipalpidae). Bulletin of the Zoological Society of Egypt:52-59

Zaher MA, Yousef AA (1972) Biology of the false spider mite Tenuipalpus punicae P. &
B. in U.A.R. (Acarina: Tenuipalpidae). Zeitschrift fiir Angewandte Entomologie,
70(1-4):23-29. https://doi.org/10.1111/j.1439-0418.1972.tb02146 .X.

Zaher MA, Gomaa EA, El-Enany MA (1982) Spider mites of Egypt (Acari:
Tetranychidae). International Journal of Acarology, 8(2):91-114.


https://doi.org/10.1080/01647954.2012.657240
https://doi.org/10.1111/j.1439-0418.1972.tb02146.x

