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ABSTRACT:

Population dynamics of soil mites, Nesoribatula pacifica Aoki
(Oribatulidae), Pediculaster geotrupi Mahunka (Pygmephoridae) and
Arctoseius bilinear Nasr (Ascidae) under wheat was carried out in two
districts, Diarb-Nigm and Zagazig, Sharkia Governorate, Egypt during
two growing seasons 2020/2021-2021/2022. The population of
N. pacifica increased forming two peaks; the first peak was recorded on
December 20", reaching to (24&9 individual) in both seasons, while the
second peak was recorded on (January 19" & February 3™), reaching
to (30 &11 individual) in the two seasons in Zagazig, respectively. while,
in Diarb-Nigm, (3 & 4 peak) were recorded in both seasons, as follow:
during (January 4™, February 3™ & March 20™), reaching to (15,26 &
28 individual) in the 1% season, respectively and during (December 5™,
January 19", February 18" & March 20™), reaching to (12, 7, 15 & 17
individual) in the 2" season, respectively. The mite, P. geotrupi
recorded three peaks during both seasons on (December 5", January 4"
& February 3" and (January 4", February 3 & March 5"), was
reaching to (15, 12 & 20 and 20, 27 & 23 individual) in Zagazig,
respectively. While, in Diarb-Nigm, (2 & 3 peak) were recorded in the
1% and 2™ seasons, respectively as follows: in the first season appeared
two peaks during (February 3 & March 20™), were reaching to (15 &
23 individual), respective!iy; the 2" season recorded three peaks during
(January4™ , February 3" & March 5™), were reaching to (15, 31 & 43
individual), respectively.

In the two districts, A. bilinear was recorded three peaks in both
seasons except that the 1% season in Diarb-Nigm (2 peaks). The peaks
appeared as follows: three peaks during (December 5", January 19"
&February 18" and (December 20", February 18" & March 20™),
were reaching to (7, 5 & 4 and 4, 4 & 3individual) in both seasons in
Zagazig, respectively; while they were on (December 19" & March 5™),
reaching to (9 & 4 individual) in the 1% season, (December 5", February
19" & March 5M), reaching to (5,9 &18 individual) in the 2" in Diarb-
Nigm, respectively. Interaction between the mites with soil temperature
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recorded highly significant during 2020/2021-2021/2022 in both
districts. The mite, N. pacifica was the most dominant mite species
recorded (145 & 127 individual) during the 1% season in both districts,
respectively. While, P. geotrupi recorded the highest average (171 &
139 individual) in both districts during the 2" seasons, respectively.
Therefore, A. bilinear recorded the lowest average (17 & 55 individual)
in both districts during the two seasons. The correlation between P.
geotrupi and soil temperature was significant negative (r=-0.65*) (b= -
0.23) in Zagazig during the 2™ season, but it was highly significant
negative (r= -0.78**) (b= -0.14) regarding to N. pacifica during the 1%
season. On the other hand, the correlation between the mites and soil
temperature was non-significant in Diarb-Nigm during both seasons.
Conclusively, population dynamics of the three soil mites,
Nesoribatula  pacifica  (Oribatulidae),  Pediculaster  geotrupi
(Pygmephoridae) and Arctoseius bilinear (Ascidae) under wheat was
carried out during two seasons 2020/2021-2021/2022 in two districts,
Diarb-Nigm and Zagazig. Interaction between M. pacifica and soil
temperature was highly significant in Zagazig, followed by P. geotrupi
was significant in Diarb-Nigm; while, A. bilinear was non-significant. N.
pacifica was the most dominant species recorded during the 1% season,
followed by P. geotrupi during the 2" season in both districts while A.
bilinear was the lowest numbers.
Key words: Population dynamics, wheat soil, temperature, Oribatida,

Ascidae, Pygmephoridae

INTRODUCTION:

Wheat, Triticum aestivum L. (Poacceae) is the most important cereal
food crop for human and animals in the world. Recently, the observations on
wheat refers to existence some mite species have been found associated with
plants and soil of wheat in different districts in Sharkia Governorate.

Soil mites such as oribatid, gamasid and actinedid mites live in a wide
range of terrestrial ecosystems under very different environmental conditions.
Most are predators and occupy a central position in the soil food web
(Koehler, 1999). The oribatid mites are usually the most abundant and diverse
arthropod in soils. The importance of these organisms in ecosystem energy and
nutrient dynamics is mostly indirect, and lies in their relationships with
decomposer microorganisms (Seastedt, 1984).

The density of soil mites is considered also as an indicator of soil
condition and quality (Curry & Good, 1992). Distribution and community
structure of these mites generally depend on biotic and abiotic environmental
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conditions (Chiba et al., 1993). Population abundance of soil mites in soil vary
in relation to various environmental factors like temperature, moisture, and
organic matter (Hansen & Coleman, 1998). However, abiotic factors may
determine the absolute population size at local or regional levels. (Scheffer et
al., 1997; Kitashima & Gotoh, 2003 and Gotoh et al., 2004). Several studies
have been done to study the distribution and abundance of the mites inhabiting
soil and debris in different locations in Egypt and allover the world (EI-Kilf et
al., 1974; Hassan et al., 1986; Zaki, 1992; Kandeel, 1993; Kalmosh&
Yassin 2018 and Jun et al., 2021).

Therefore, the objective of the current study was to: 1- Study the
population density of the soil mites, Nesoribatula pacifica Aoki (Oribatulidae),
Pediculaster geotrupi Mahunka (Pygmephoridae) and Arctoseius bilinear Nasr
(Ascidae). 2- Evaluate the effect of soil temperature on the mite species in the
two districts in Sharkia Governorate, Egypt during both seasons, 2020/2021-
2021/2022.

MATERIALS AND METHODS:

1- Population dynamics of soil mites under wheat plants:
Experimental area:

Wheat, T. aestivum was planted in the first week of November in Diarb-
Nigm and Zagazig districts during two growing seasons (2020/2021-
2021/2022). The total area of the wheat was one feddan (4200m-) for every
districts chosen and divided into four plots. To survey the mites inhabiting soil
cultivated by wheat plants, four replicates were taken using iron cylinder of
cubic liter at depth of 10 cm (500g soil/replicate) (Gilyarov, 1975).

Samples:

Samples were taken randomly in the 3™ week of November and
continued every two weeks intervals until the end of season in the 1° week
of April. All collected samples were kept in polyethylene bags, labels put
and all data available were recorded; then, transferred to the laboratory
extracted the mite species using modified Tullgren funnels. The number of
mites: Nesoribatula pacifica, Pediculaster geotrupi and Arctoseius bilinear
were counted. All mite species were identified based on the world
references keys according to Evans (1992).

2- Weather parameters:

Soil temperature during both seasons were obtained from Central
Laboratory for Agricultural Climatic. The daily values of temperature were
averaged every two-week periods to obtain the means of temperature.
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3- Statistical analysis:

The obtained data were statistically analyzed according to Snedecor
& Cochran (1980) and using Costat (2004) statistical analysis software,
microcomputer program.

RESULTS & DISCUSSION:

1. Population dynamics of the soil mite taxa:

Population dynamics of soil mites under wheat, Nesoribatula pacifica
Aoki (Oribatulidae), Pediculaster geotrupi Mahunka (Pygmephoridae) and
Arctoseius bilinear Nasr (Ascidae) was carried out in two districts, Diarb-
Nigm and Zagazig, Sharkia Governorate, during two growing seasons
2020/2021-2021/2022, (Figures., 1&2).

1.1. On N. pacifica:

In Zagazig district, the infestation with N. pacifica started on November
20", was recording (7 & 11 individual) in both growing seasons, respectively.
The population increased gradually forming two peaks; the first peak was
recorded on December 20", reaching to (24 & 9 individual) in both seasons.
Then, the population decreased, was reaching to (18 & 6 individual). After that,
the number of mite increased, was reaching to the second peak recorded on
(January 19" & February 3*®), reaching to (30 & 11 individual) at (15 & 17°C),
for the two seasons, respectively. Then, the mean number of the species
decreased, was reaching to (3 & 8 individual), at the end of the two growing
seasons, respectively (Figs., 1&2). While in Diarb-Nigm, the infestation of N.
pacifica started during November 20", was reaching to (9 & 5 individual); then,
the mite developed slowly, recording (3 & 4 peak) in both seasons, respectively
as follow: during (January 4", February 3 & March 20™), reaching to (15, 26
& 28 individual) in the 1% season, respectively and during (December 5,
January 19" February 18" & March 20™), reaching to (12, 7, 15 & 17
individual) in the 2" season, respectively.

Then, the mean number of the species decreased, was reaching to (19 &
11 individual), at the end of the two growing seasons, respectively (Figs., 1 &
2). These results agree with Amal (2021) showed that two peaks of the
population density of oribatid mites under wheat, in (February & March, 2018)
with a total number of (33 & 32 individual), respectively. (Kalmosh & Yassin,
2018) mentioned that the oribatid and mesostigmatid mite species exhibited the
higher number of soil mites in soil wheat followed by prostigmatid. (Krantz &
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Fig., (1): Seasonal abundance of soil mites inhabiting wheat in Diarb-
Nigm and Zagazig districts, Sharkia Governorate during
season 2020/2021.
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Fig., (2): Seasonal abundance of soil mites infesting wheat in Diarb-Nigm
and Zagazig districts, Sharkia Governorate during 2021/2022.
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Walter, 2009) found that oribatida were the most dominant more than the
other groups, Gamasida, Actindida and Acaridida, those might be based on
host plant. (Zaki & Abo-Shnaf, 2008) mentioned that the highest number
of soil mites was presented by the families Oribatidae and Eupodidae in
chamomile. (Walia & Mathur, 1994) mentioned that that Oribatida was the
most frequent and abundant followed by Actindida, Gamasida and
Acaridida in survey of soil samples under field crops, fruit trees, vegetable
plants and forest plantation.

1.2. On P. geotrupi:

In Zagazig, as shown in (Figs., 1 & 2) P. geotrupi started the infestation
directly on November 20", was reaching to (10 & 16 individual) in both
seasons, respectively. Thereafter, the mite reached three peaks during
(December 5™, January 4" & February 3) and (January 4" & February 3" &
March 5™), was reaching to (15, 12 & 20 and 20, 27 & 23 individual); then, the
mean number of the species decreased, was reaching to (6 &7 individual), at
the end of the two growing seasons, respectively. Also, in Diarb-Nigm, P.
geotrupi started the infestation on November 20" , was reaching to (10 &12
individual) in both seasons, respectively.

Thereafter, the mite decreased, was recording (2 & 3 peak) in the 1% and
2" seasons, respectively as follows: in the first season appeared two peaks
during (February 3 & March 20™), was reaching to (15 & 23 individual),
respectively; while, the 2" season has been noticed three peaks during (January
4" February 3™ & March 5), was reaching to (15, 31 & 43 individual),
respectively; then, the mean number of the species decreased, was reaching to
(18 & 4 individual), at the end of the two growing seasons, respectively.
Kalmosh & Yassin, (2018) revealed that the number of soil mites inhabiting
soil in Sharkeia was more than that recorded in Beheira.

Khaustov & Frolov, (2018) declared that the pygmephoroid mite,
existence in the soil to be due to its relationships with a wide range of scarab
beetles, mostly with dung beetles of the families Geotrupidae and
Scarabaeidae. Pfingstl, (2013) studied the population dynamics of three
species of the oribatid mites showing a clear seasonal pattern, with
reproduction from spring to late autumn and a complete standstill of egg
production in winter.

1.3. On Arctoseius bilinear:

Data given in (Figs., 1 & 2) showed that the infestation in both districts
recorded three peaks in both seasons except that the 1* season in Diarb-Nigm (two
peaks). The peaks as follows: three peaks during (December 5", January 19"
&February 18" and (December 20", February 18" & March 20™), were reaching
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to (7, 5 & 4 and 4, 4 & 3 individual) in both seasons in Zagazig district,
respectively; while they were on (December 19" & March 5"), reaching to (9 & 4
individual) in the 1 season, (December 5", February 19" & March 5"), reaching
to(5, 9 & 18 individual) in the 2" in Diarb-Nigm, respectively. Agree with Amal
Abbas (2021) studied the population dynamics of the gamasid mites (Ascidae and
Uropodidae) in loamy soil under wheat and she noticed two peaks in clay soil
during the last of January and February with a total number (31 & 22 individual),
respectively; but it recorded one peak in March with a total number (6 mite).
Kalmosh & Yassin,( 2018) mentioned that Arectoseius butleri Hughes (Ascidae)
was dominance in soil mite (4.13* & 2.34*) in Sharkia and Beheira governorates,
respectively. Japhyassu-Britto et al.,( 2015) recorded that the highest population
levels of mite species of Ascidae occurred at the beginning and at the end of the
year, coinciding with the highest levels of temperature when plant flowers were
most numerous and vigorous.

2. Average number of the soil mites under wheat during 2020/2021-
2021/2022:

Average number of the mites associated with wheat soil during two
seasons 2020/2021-2021/2022 in Diarb-Nigm and Zagazig recorded highly
significant at F(0.05) (Table 1).

The obtained data revealed that N. pacifica was the most dominant mite
species recorded (145 & 127 individual) during the 1% season in both districts,
respectively. On the other hand, P. geotrupi was the highest number (171 &
139 individual) in both districts during the 2" seasons, respectively.

Therefore, A. bilinear recorded the lowest average (17 & 55 individual)
in both districts during the two seasons. Agree with Sharma & Parwez (2017)
showed that among Acarina, Oribatida and Gamasida were the most abundant
when the soil temperature was (18-33 C) whereas, the lowest population for
Acaridida during most of the sampling period and reached high abundance only
in October 2012.

Parwez & Sharma,(2014) stated that the effect of seasonal variation of
Acari in the present investigation was attributed to cumulative effect of all
physicochemical factors rather than a single factor influence. Amal Abbas,
(2021) recoded the population of actinedid mites (Pygmephoridae and
Scutacaridae) under wheat at clay and loamy soil during season 2018/2019.
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Table (1): Average numbers of soil mites associated with wheat during
2020/2021-2021/2022 seasons in Diarb-Nigm and Zagazig

districts
Average numbers of mites associated with wheat soil during
2020/2021-2021/202022 seasons in Diarb-Nigm and Zagazig
Taxa districts
Zagazig Diarb-Nigm
2020/2021 2021/2022 2020/2021 2021/2022

N. pacifica 145° 72° 127° 79°
P. geotrupi 123° 171° 102¢ 139°
A. bilinear 26" 17° 29 55°
F(0.05) 40.40%** 165.09*** 16.89** 12.77**
LSD (0.05) 34.47 21.02 42.88 41.89

a/b= Means given the same alphabet have n’t significant differences

3- Interaction between the three mite taxa and soil temperature:

As shown in Table (2), data and statistical analysis cleared that the
correlation between P. geotrupi  with soil temperature was significant
(r= -0.65*) (b= -0.23) in Zagazig district during the 2" season, but it was
highly significant (r= -0.78**) (b= -0.14), and regarding to N. pacifica during
the 1% season.

On the other hand, the correlation between the mites and soil temperature
was non-significant in Diarb-Nigm district during both seasons. Obtained
results agreed with Kalmosh & Yassin (2018) they recorded that the
infestation of the 26" and 31 of March (x2) showed relatively high effect on
yield (b = -1.84 & - 2.86) than in the first peak (x1) on 12" and 3" March (b= -
1.39 & -2.14) for the two localities, respectively.

Karmakar et al., (2017) declared that the temperature and relative
humidity were observed to be a positive relationship with the mite population.
Amal Abbas,( 2021) mentioned that the correlation coefficient between
actinedid mite's population (Pygmephoridae, Tarsonemidae and Scutacaridae)
and minimum temperature was negative and insignificant (r=-0.289 & -0.251)
in clay soil and loamy soil, respectively.

Conclusively, population dynamics of the three soil mites, Nesoribatula
pacifica (Oribatulidae), Pediculaster geotrupi (Pygmephoridae) and Arctoseius
bilinear (Ascidae) under wheat was carried out during two seasons 2020/2021-
2021/2022 in two districts, Diarb-Nigm and Zagazig. Interaction between M.
pacifica and soil temperature was highly significant in Zagazig, followed by P.
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Table (2): Simple correlation coefficients and partial regression between
soil temperature and the soil mites under wheat during two seasons
2020/2021-2021/2022 in Diarb-Nigm and Zagazig districts.

Zagazig district
Simple correlation Partial regression
Taxa 2020/2021 2021/2022 2020/2021 2021/2022
r r b b
N. pacifica -0.78** 0.13 -0.14 0.09
P. geotrupi -0.49 -0.65* -0.15 -0.23
A. bilinear -0.51 -0.34 -0.43 -0.48
Diarb-Negm district
Simple correlation Partial regression
Taxa 2020/2021 2021/2022 2020/2021 2021/2022
r r b b
N. pacifica -0.15 0.05 -0.03 0.02
P. geotrupi 0.18 0.42 0.04 -0.07
A. bilinear -0.56 -0.20 -0.38 -0.08
r= Correlation coefficient for temperature, b = Partial regression values for
temperature

geotrupi was significant in Diarb-Nigm; while, A. bilinear was non-significant. N.
pacifica was the most dominant species recorded during the 1% season, followed
by P. geotrupi during the 2™ season in both districts while A. bilinear was the
lowest numbers.

REFERENCES:

Amal, A. Abbas (2021). Ecological and biological studies on soil mites associated
with some field crops in Sharkia Governorate. Ph.D. Thesis in Agricultural
Zoology, Faculty of Agriculture, Suez Canal University, 212 pp..

Chiba, A.; H. Hing; S. Cash and H. Keshishian (1993). Growth cone choices of
Drosophila motoneurons in response to muscle fiber mismatch.J. Neurosci,
13: 714-732.

Costat Statistical Software (2004). Microcomputer program analysis version
4.20, Cohort Software, Berkeley, CA.

Curry, J. P. and J. A. Good (1992). Soil fauna degradation and restoration.
Advances in soil Science, 17: 171-215.

ElI-Kilf, A. H; A. E. A. Wahab and A. M. Metwally (1974). Soil arthropods
(other than insects) in a newly reclaimed area in Nasr city. Bull. Soc. Ent .
Egypt, LVIII: 271-284.

Evans, O.E. (1992): Principles of acarology. CABI, Wallingford UK, 565 pp..



J. Product. & Dev., 27(4), 2022 473

Gilyarov M. S. (1975). An Identification Keys of Soil Living Mites
(Sarcoptiformes). Science, Moscow. (in Russian), 491p..

Gotoh, T.; K. Yamaguchi; M. Fukazawa and K. Mori (2004). Effect of
temperature on life history traits of the predatory thrips, Scolothrips
takahashii (Thysanoptera: Thripidae). Applied Entomology and Zoology,
39(3): 511-519.

Hansen, R. A. and D. C. Coleman (1998). Litter complexity and composition are
determinants of the diversity and species of oribatid mites (Acari: Oribatida)
in litter bags. Applied Soil Ecology, 9: 17-23.

Hassan, M. F.; A. A. Afifi and M. S. Nawar (1986). Mites inhabiting plants and
soil in Sinai and newly reclaimed lands. Bull. Soc. Ent .Egypt, 66: 211-225.

Japhyassu-Britto, E. P.; A. S. Finotti and G. Jose’de Morae (2015). Diversity
and population dynamics of Ascidae, Blattisociidae and Melicharidae
(Acari: Mesostigmata) in tropical flowers in Brazil. Exp. Appl. Acarol., 66:
203-217

Jun, Y.; G. Zhen; W. Xiaohua; L. Zhanyuan; L. Cundong; W. Xiaobing; C.
Liyu; C. Guohui; Y. Meiling; Y. Guijun; L. Hui; Z. Haibin; W.
Zhanxian; S. Xuefen and L. Yuanqging (2021). Impact of increased
temperature on spring wheat yield in northern China, Food Energy Secur.
Retreived from https://doi.org/10.1002/fes3.283: 3.11.

Kalmosh, Sh. F. and E. M. A. Yassin (2018). Biodiversity of soil mites
associated with wheat and soybean crops in Sharkeia and Beheira
Governorates. Egypt. J. Agric. Res., 96 (3): 955-965.

Kandeel, M. M. (1993). Annotated list and keys to mites occurring in North Sinai,
Egypt.Egypt. J. Product. &Dev., 1(1): 55-80.

Karmakar, K.; S. Chandra Bala and S.Kr. Ghosh (2017). Population dynamics
of sheath mite, Steneotarsonemus spinki Smiley infesting rice cultivar IET-
4786 and its management under Gangetic Basin of West Bengal. J. of
Entomol., Zool. Studies, 5(4): 663-666

Khaustov, A. A. and A.V. Frolov (2018). New taxa of pygmephoroid mites
(Acari: Pygmephoroidea: Pygmephoridae) phoretic on Enoplotrupes sharpi
(Coleoptera: Geotrupidae) from Thailand. Zootaxa 42 (2): 277-292.

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

Koehler, H. (1999). Predatory mites (Gamasina, Mesostigmata). Agr. Ecosyst.
Environ., 74: 395-410.

Krantz, G. W. and D. E. Walter (2009). A Manual of Acarology. Texas Tech
Univ. Press, 807 pp..


https://doi.org/10.1002/fes3.283

474 ABD ELWAHAB et al.

Parwez H. and N. Sharma (2014). Effect of Edaphic Factors on the population
density of soil micro arthropods in Agro Forestry Habitat. J. of Agroecol.
and natural Resource Management. 1(3):187-190.

Pfingstl, T. (2013): Population dynamics of intertidal oribatid mites (Acari:
Cryptostigmata) from the subtropical archipelago of Bermuda. Exp. Appl.
Acarol., 61: 161-172.

Scheffer M.; S. Rinaldi; Y. Kuznetsov and E. Nes (1997). Seasonal dynamics of
Daphnia and algae explained as a periodically forced predator—prey system.
Oikos, 80: 519-532.

Seastedt, T. R. (1984). The role of microarthropods in decomposition and
mineralization processes. Annu. Rev. Entomol., 29(1): 25-46.

Sharma N. and H. Parwez (2017): Population density and diversity of Soil mites
(Order: Acarina) in agroforestry habitat: Relationship to Soil temperature
and Soil moisture. Int. J.of Appl.Environ. Sci., Res. India Publications, 13
(3): 205-214.

Snedecor, G. W. and W. G. Cochran (1980): Statistical Methods.7" Edition.
lowa State University Press, USA: 365-372.

Walia, K. and S. Mathur (1994): Acarina fauna of arable soils and their
screeninfor nematophagy. Indian J. of Nematology, 24(1): 69-79.

Zaki, A. M. (1992): Population dynamics of mites associated with some stone
fruit trees in Menoufia, Egypt. Acta Phytopathologica et Entomologica
Hungarica, 27(1-4): 679-685.

Zaki, A. M. and R. Abo-Shnaf (2008): Soil mites inhabiting chamomile and
marigold plants under two different cultivations at Fayoum Governorate.
Acarines, 12: 75-79.

saa— 4 al) Addblae el cua A3aIAY 4 ) alad ASSad) 48U A o

A& e Jad = Jaal a Jaaa daaa — Gl gllas e daal
e — Gl 5l Anala — Al 5 L 5l Sl A

Nesoribatula Al ol g ) ol A eI i A el
Arctoseius s Pediculaster geotrupi (Pygmephoridae) s pacifica (Oribatulidae)
P an ) ddsilaa aad ny 38 Jdhia =l Oa3 bilinear (Ascidae)
1S Lo Juaatiall i) CilS g Y oYY/ YNY 0 YV /Y0¥ 0 o s g
:N. pacificag sill sl ¥ i
(3589 5Y8) dual joauwy Yo 8 oY) Al ¢t 4558 g il alaef canl ¢ 850 6 o
Onanssall (133 V) 5 ¥ 0) Jail ol Y iy V9 8 30l Al s Ly ¢ Cppans sall DS
sl e


https://ajesa.journals.ekb.eg/?_action=article&au=37070&_au=Ayman+Youssef+Zaki
https://ajesa.journals.ekb.eg/?_action=article&au=14635&_au=Reham+I.+Abo-Shnaf

J. Product. & Dev., 27(4), 2022 475

£) DDA b ) S s ) mil e Cans sall S add £ 57 g sl Jans ani g b
a2 Gasadys (Yl ansall (13,8 YA V0 oY1) L duail (Gale Yog i ¥ il
(\3)5 \\/}\0}V}\*)J\M(UAJLAY'})&\J:@\A BT ATI I RS TPVTE O)dv\;;ulsfmﬁ
S e A a sl

:P. geotrupi g sill dudlly Lt

D E) 5 (0B Vs i €5 Haen ©) (A (e sall DA ad EOG 6 il Jas 338501 b @
(sl e I (YY 5V Y 0) 5(Ye 50X 530) d dail (e © 5 8 Y

b ol el ) il e S5 SV Gpasall ad ¥ Y sl Jams pai o o
Javas () ans sall 3 Lty (133 YY 5 Y 0) L ol (G JaY + 5 il 58 ) O J5Y1 a5l
w5 (e 138 (7 57 51 0) (M daal (G e 05 il 5 75 il £) JBIA e 2305

:A. bilinearg sill sl GG

& U gl cliily Cpa gall ST Al Jilaia A add &G A, bilinear g sl Jau @
() Jas pd o

J()_._\\)..:é YA 5 \ﬁ}wao)dm}eﬁﬂxéﬂ\)ﬂ\écenﬂ\u)@kcd.\)\ﬁ)}\sﬁ °
M (Y 58 58) 5(8 50 5Y) G dual (Gbe Yos 2l YA suawn Yo
sl e Gaans sall

anssall (138 £ 59) I Jucll (Lo le © 5 yansn 19) JOA Gt g il Jas cani oy 6 @
s sall (13,8YA 595 0) Jucll (s e © 5l 5819 5 jaamd ©) UM aed DN Laiy ¢V
(s e o

N. g5 S5 (F=0.05) ic Gfilaiall S rans sall P8 Alle 4, 5ina o) 53V s slan

Jaws Laiy ¢oiilaiall AS & JsY) awsall DA (13,8 VYV, VE0) 1L <Y1 pacifica

e sl Jo S angall JBA ilaiall S 8 (13,8 V¥4 5 VYY) Jaas Sl p geotrupi

O pansgall PR ilaial) DS 3 (138 00 51 V) Lo gia <A, bilinear g il Jas il

& (b=-0.23) (r=-0.65%) Gulu Gsina & 5l 3 ) jada 25 P geotrupi o B,y dalas

r=-) N. pacifica &}.ﬂ Ll 4 ginall e Ll V1 S s & ‘L;U\ i gall JOA (35 308 5))

Aa g alal) gl il g Bl W) IS ¢ s AT dals (e J 5V au sl Ba (b= -0.14) (0.78**

M‘)-“‘@*“)Adkﬁx‘—’}duﬁgﬁ}*“ﬁ‘*-})ﬂ‘b)‘)}

Nesoribatula pacifica 4l als (e gl & dacY QNS Ll 0 Cy b duagill

Arctoseius bilinear s Pediculaster geotrupi (Pygmephoridae)s (Oribatulidae)

SYAYI/YaY e sa pemse DA a3 hia =l @ad (Ascidae)

A gimal Mo & 5l 5 ) s ds 509 M. pacifica o deldll S Jelall S 5 Y YY/Y Y

B 5 55aa e A bilinear OS cps B and oy B L sins S P, geotrupi 4 ¢ Ga @)

S asall A P, geotrupi 4k ¢ JsY) s sall IO Vi) ¢ 531 ST N, pacifica ol

Jaxe J8YV AL bilinear oS Ly (pidhid) SIS b



