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Tablel- Total numbers of phytoseiid mites and host plants upon which mites collected in Sari district

S jokd &S 4igS e st = OLjee 0L 0, Lo
Phytoseiid species Forest Orchard Farm crops Plant species number
Amblyseiinae
Amblyseius herbicolus Chant - 14 5 13,61
1,2, 3,8,13,15, 22,23,
Euseius amissibilis Meshkov 36 33 21 24,28, 29, 32, 41, 43, 54,
56, 60, 63, 68, 69, 72, 79
Euseius finlandicus 10 3 ) 32,60, 71, 78
Oudemans
3,12, 18, 25, 27, 35, 36,
Neoseiulus barkeri Hughes 11 1 21 41, 44, 46, 50, 62, 63, 65,
77
Neoseiulus umbraticus Chant 5 4 23 3, 6, 14, 29, 35, 36, 61
Neoseiulus imbricatus
Corpuz-Raros & Rimando i i 16 518,70
Neoseiulus bicaudus ) ) 4 59
(Wainstein)
Neoseiulus marginatus i i 2 64
(Wainstein)
Neoseiulus sp. - - 1 46
Proprioseiupsis levis
(Wainstein) 2 - 9 3,24, 63, 64
Proprisseiupsis messor 2 ) ) 63
(Wainstein)
1,2,3,4,5,6,7,9, 13, 14,
15, 16, 17, 19, 21, 22, 23,
24, 26, 29, 30, 31, 33, 34,
Transeius caspiansis 212 152 111 35, 38, 40, 41, 42, 43, 44,
Denmark& Daneshvar 45, 47, 48, 51, 52, 53, 54,
55, 56, 57, 58, 60, 61, 62,
63, 65, 66, 68, 69, 71, 72,
73, 74,75, 76, 78, 79, 80
Typhlodrominae
Paraseiulus triporus Chant &
Yoshida-Shaul 14 3 4 9,14, 15,21, 34,63, 72
Paraseiulus soleiger Ribaga 12 2 - 31,60, 71
Typhlodromus athiasae
Porath & Swirski 10 8 ) 2,7,8,15,17, 44
Typhlodromus tubifer 24 7 ) 114 19 30
Wainstein e
Typhlodrumus bakeri. 10 ) ) a4
(Garman)
Typhlodromus kerkirae
Swirski & Ragusa 1 1 ) 6,11
Phytoseiinae
1,2,7,9,10, 14, 20, 22,
Phytoseius plumifer 35 94 23 25, 29, 30, 33, 34, 37, 39,
Canestrini & Fanzago 45, 49, 52, 59, 69, 71, 72,
73,75,76
Total 384 322 240 946
JS 2o (41%) (34%) (25%)
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Table 2- Richness, diversity and evenness indices of phytoseiid mites on forest, orchard and farm plants

oasLs K glals SEL ol oy K oSle
Index Forest plants Orchard plants Field crops Total mean
AL sl
e 2.089° 1.208" 1672% 1.656
Margalef's richness
Ogorm E95 b b a
. L 0.690
Simpson's diversity 0.671 0.667 0.731
TR YIS a b a
Shannon-Weiner's D. 1632 1.332 1.673 1.546
..~‘ .
o S 0.618" 0.536" 0.673" 0.525

Pielou's evenness
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Table 3- The number and host plants that predaceous mites were collected on them

3 0ylowd
8 ko ol &S oLS &y ;\IO ol &S olS oy
No. Plant species Plant family ' Plant species Plant family
] 09l a1 PSS, ot plS
Zelkova carpinifolia Ulmaceae Armenica vulgaris Rosaceae
2 “’9” uL-")'“‘K 42 CL OFR) (”SL Aot
Prunus spinosa Rosaceae Melia azedarach Meliaceae
3 (sbd! gl oyl 43 e Ol o
Sambucus ebulus Caprifoliaceae Pteridium aquilinum Pteridaceae
el RS 44 0y gy sl 9
Spiraea crentata Rosaceae Cupressus arizonica Cupressaceae
s S}l 4y 45 ey S W
Smilax excels Liliaceae Populus caspica Salicaceae
J,«,f)" uL-")'“‘K 46 F9§)9“’ uL"-**f
Mespilus germanica Rosaceae Sorghum bicolor Gramineae
Eriobotrya japonica Rosaceae Malus communis Rosaceae
o Il sl JI w3l Jed
8 Cercis siliquastrum . 48 .
L Caesalpinaceae Cornus australis Cornaceae
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a1l
Acer plantanoides
S5 3
Acer velutinum
L3
Robinia
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o0,
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caucasicum
AUl
Punica granatum
pesy
Ficus carica L.
el
Parrotia persica
E
Viburnum opulus
$S
Ligustrum
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&r
Oryza saltiva
bsh
Quercus brantil
&
Cydonia oblonga
Salix babylonica
J&
Citrus sinensis
bl @
Tecoma radicans

Loee)

Gossypium
herbaceum
gy
Mentha longifolia
w95 g
Amaranthus
retroflexus
o
Raphanus sativus
Rumex acetosella
Rubus fructicosus
Al Sigi
Morus alba
Sy
Alnus glutinosa
g
Platanus orientalis

13!
Aceraceae
13!
Aceraceae
ollel 4l
Papilionaceae

oz
Umbelliferae
Jl
Punicaceae
Sy
Moraceae
sl
Hamamelidaceae
Aol ool
Caprifoliaceae
OF2)
Oleaceae
oS
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Introduction

Mites of the Phytoseiidae family have been extensively studied as biological control agents of different mites
and insect pests. Some species also feed on nematodes, fungal spores, pollen and exudates from plants and
insects. About 2,300 phytoseiid species belonging to 90 genera have been described in this family (Chant and
McMurtry 2007). Considerable efforts have been made in recent years to the collection and identification of the
predaceous phytoseiid mites in Iran (Rahmani et al. 2010). Despite some studies on phytoseiid mites in Iran, our
knowledge remains limited about their fauna and diversity in Mazandaran province. The data of these studies
showed that until recently, only 75 species were reported from Iran. The objective of this study was to evaluate
the species diversity of Phytoseiidae and access to effective predatory mites for biological control of injurious
mite pests in Sari, the center of Mazandaran province (Southern coast of the Caspian Sea, 35 ° 47-36 ° 35'N, 50
° 34-54 ° 10'E)

Materials and methods

Samples were taken from 80 plant species belonging to 46 plant families including forest trees, orchards and
farm crops representing three types of ecosystems from September 2011 to October 2012. Harvested samples of
each plant were separately collected in plastic bags and labeled with region and date of collection. The bags were
transported to the laboratory on the same day and stored in a refrigerator at about 4°C for up to a week, until the
materials washed for mite extraction. Samples were composed of leaves, stems and shoots of different ages and
the number of leaves per sample varied between plant species. In order to assimilate the samples, a volume
nearly equal mass of each sample were put in a two-liter water container. The mites were floated on water by
adding 1.5 liters of tap water and a few droplets of detergent. The plant leaves and shoots were shaken for
several times until the mites fall from the plants into water. Plant materials then removed from the solution and
discarded. Mites in the solution were separated by pouring the solution through sieves of 20, 50, 200 and 400
meshes. Mites transferred into a labeled glass jar for further processing and identification in the laboratory. The
mites were cleared in Nesbitt's fluid and mounted in Hoyer’s medium on microscope slides. The slides were
dried at 45 °C for 1-2 weeks. Then the edge of the coverslip was sealed with colorless nail polish to prevent
absorption of the air moisture. All specimens collected were nominally identified to species level by using a
Nikon phase contrast microscope (E600) and related identification keys.

The scientific names of the plants were adapted from a dictionary of Iranian plant names (Mozaffarian 1998).
The ecological indices including Margalef's richness, Simpson, Shannon-Wiener and Pielou's evenness were
calculated for species diversity, dominance, richness and evenness of the mites in different ecosystems. Some
mite specimens were sent to Dr. E.A. Ueckermann of the ARC-Plant Protection Research Institute, Pretoria,
South Africa for identification or species confirmation.

Results and discussion

A total number of 946 mites of 19 species belonging to 8 genera of three phytoseiid subfamilies namely
Amblyseiinae, Typhlodrominae and Phytoseiinae were identified (Table 1). Most individual mites collected in
this study, 698 mites in total (73%), belonged to 12 species of the Amblyseiinae which 68% of them (475 in
total) were Transeius caspiansis and 13% (90 mites in total) were Euseius amissibilis. Phytoseius plumifer, the
single species of the Phytoseiinae and the species of Typhlodrominae amounted to 16% (152 in total) and 10%
(96 in totals) of the collected mites, respectively. In this study Amblyseiinae also had the highest proportion of
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species (63%), while Typhlodrominae and Phytoseiinae had 31% and 5% of the species, respectively. Most
phytoseiids collected in this study were mentioned above species that formed 76% (a total of 717) of the whole
collected mites. These species were the most frequently found predators on varieties of plants. They were found
on plants associated with tetranychid, tenuipalpid and eriophyid mites and small insect pests such as thrips and
whiteflies. They were very common and were examined from 80 plant species, they observed on 59, 22 and 26
plants, respectively. It was interesting to observe these predators on some plants thatthere were not
phytophagous mites. Therefore these species are generalist predators and are known to feed on pollen and
exudates of plants and insects. Overall, mean mite's biodiversity indices of Margalef's richness, Simpson,
Shannon-Wiener and Pielou's evenness were 1.656, 0.69, 1.546 and 0.525, respectively. Actually, when a
community has many about equally abundant species, it is said to have high species diversity. But when a few
species are present or like this study only a few species are abundant, then species diversity is low. The low
Shannon-Wiener and Pielou's evenness indices also showed relatively low biodiversity in the area.

Conclusion

Despite that 19 phytoseiids species were found in Sari, the present study revealed a low diversity of
phytoseiid mites in this region. Most phytoseiids collected in this area belonged to Transeius caspiansis, Euseius
amissibilis and Phytoseius plumifer (a total of 717) species. However, it was expected that many additional
species could be found by similar studies in the same area, especially when other plant species were sampled.
The diversity of plants in the forest, orchards and farm crops were far greater than the number of plant species
sampled in this study.
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