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ABSTRACT
Mites of the family Phytoseiidae are all predatory species on phytophagous mites and small insects like
thrips and whiteflies, on commercial plants and the wild vegetation. Several species are biological control
a?ents for the control of pests in both open and protected crops all around the world. In 2019, biodiversit
of phytoseiid mites (Acari: Mesostigmata: Phytoseiidae) were studied in Sistan region (southeast of Iran
in vineyards (agricultural system) and tamarix trees (natural system). Samples were collected randomly in
different seasons and in equal samples and distances from %rape and tamarix trees from three cities of
Zahak, Jazinak and Nimrooz. In this research, eight species belonging to four genera were collected and
identified. Among them one species was introduced for the first time in the world and eight species were
identified as the new records for mite fauna in Sistan and Baluchistan Province. Biodiversity indexes
based on species richness were calculated using standard formulas and Ecological Methodology software.
Data processing was gerformed using SAS software. The results of the study showed that in vineyard
Neoseiulus barkeri (36%), Neoseiulus paspalivorua (17%) and Amblyseius rademacheri (16%), were the
most abundant species, resPectlver. Paragigagnathus sistaniensis was the most aboundant species (77%)
on tamarix trees. The analysis of variance indicated that the both factors of season and the interaction
between season and habitat did not differ significant(ljy, but the diversity indices of the two habitats (ﬂrape
and tamarix) showed a significant difference. Accordingly, the vineyards had the highest species richness
of Margalef (0.95) and Shannon-Wiener’s (1.70) and tamarix had the lowest species richness of Margalef
(0.34%% and Shannon-Wiener’s (0.61%). Additionally, the results deﬁicte_d a significant difference
between the values of biodiversity indices in the three locality, so that the highest species richness and
diversity index for the cities of Zahak (0.78 and 1.36), for Jazinak (0.76 and 0.33), and for the Nimrooz
had the least variability (0.78), which result in the lowest rate of evenness index (0.70).
Key words: Biodiversity index, Fauna, Phytoseiidae, predatory mites, Sistan and Baluchistan, Iran.
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Table 1. Geographical coordinates of sampling localities of predatory mites of family Phytoseiidae in
Sistan region

Jazinak Zahak Nimrooz

Latitude "00'06°37 "27'01°37 "54'53°36
Longitude "55'39°49 "32'37°49 "26'29°49
Altitude 123 mas.l 115mas.l 170 mas.l
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Table 2. Diversity indexes

Diversity indexes

Indexs

Formula References

Diversity (Shannon-Wiener’s)

Dominance (Simpson)

Richness (Margalef)

Evenness (Pielou’s J)

Relative abundance

(Southwood and Henderson,
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(Simpson, 1949)

S -1 (Margalef, 1957)
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DX
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Table 3. Distribution and relative abundance of the family Phytoseiidae collected on vineyards in
Jazinak, Zahak and Nimrooz in Sistan region.

Number (relative abundance %)

Locality and season

. Jazinak Zahak Nimrooz
Species Aut
Spring Summer Autumn Spring Summer Autumn  Spring Summer umn
Neoseiulus marginatus
(Wainstein, 1961) 3(18.7) 4(26.7) - 3(20) 3(16.7) 5(55.5) - - -
Amblyseius rademacheri 3(33
Dosse, 1958  3(18.7) 2(13.3) 1(12.5) - - - 6(31.6) 5(35.7) 3)
Paragigagnathus sistaniensis
Kreiter, Arjmandi Nezhad and - - - - - - - -
Saboori, 2022
Typhlodromus tamaricis ) ) ) } ) ) ) }
(Kolodochka, 1982)
Neoseiulus zwoelferi
(Dosse, 1957) - - 5(33.3) 4(22.2) 2(22.2) - - -
Neoseiulus bicaudus
Wainstein, 1962 . } 3(20) 5(27.8) . B . -
Neoseiulus barkeri 4(44
Hughes, 1948 6(37.5) 5(33.3) 4(50) 4(26.7) 6(33.3) 2(22.2) 8(42.1) 5(35.7) 4)
Neoseiulus paspalivorua 2(22
De Leon, 1957  4(25) 4(26.7) 3(37.5) - - - 5(26.3)  4(28.6) 2)
Total 16 15 8 15 18 9 19 14 9

5 S «Su > slagliw o j0 55 L0 5l eads (5 5laes Phytoseiidae oolgls slaasS s Slslyd 5 295 . F Jgox
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Table 4. Distribution and relative abundance of the family Phytoseiidae collected on tamarix trees in
Jazinak, Zahak and Nimrooz in Sistan region.

Number (relative abundance %)

Locality and season

Species

Neoseiulus marginatus
(Wainstein, 1961)
Amblyseius rademacheri
Dosse, 1958
Paragigagnathus
sistaniensis Kreiter,
Arjmandi Nezhad and
Saboori, 2022
Typhlodromus tamaricis
(Kolodochka, 1982)
Neoseiulus zwoelferi
(Dosse, 1957)
Neoseiulus bicaudus
Wainstein, 1962
Neoseiulus barkeri
Hughes, 1948
Neoseiulus paspalivorua
De Leon, 1957

Jazinak

Zahak

Nimrooz

Spring

Summe
r

Autum

Sprin Summe  Autum
g r n

Sprin
g

Summe Autum
r n

5(62.5)

3(37.5)

11(73.3)

4(26.7)

4(66.7)

2(33.3)

4(66.7) 7(70) 3(60)

2(33.3) 3(30) 2(40)

4(100)

11(100)  5(100)

Total

15

11 5
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Table 5. Analysis of variance of different diversity indexes of the family Phytoseiidae in Sistan region

Source DF
H’ Margalef Pielou’s J Simpson
Habitat 1 5.38** 1.7** 1.16** 0.68**
Season 2 0.06™ 0.003™ 0.003" 0.001™
Habitat & Season 2 0.08" 0.07" 0.01" 0.008"™

Error 12 0.16 0.059 0.29 0.046

Total 17

C.v. 34 37 34 40

ns ,lo g B pace

2 0o, ) il maw jo o gae IS

Table entries are significant at level of P<0.01 (**) or non significant (ns)
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Table 6. Analysis of variance of different diversity indexes of the family Phytoseiidae in Sistan region

Source DF
H’ Margalef Pielou’s J Simpson
Habitat 1 5.38** 1.7** 1.15%* 0.68**
Locality 2 0.64** 0.29** 0.81** 0.15**
Habitat & Locality 2 0.24** 0.035** 0.93** 0.11**
Error 12 0.03 0.008 0.003 0.0026
Total 17
C.V. 15/4 14 14 9.65

NS o sixe B pace

i 20,0 ) Jlei! mhaw jo o poe OS]

Table entries are significant at level of P<0.01 (**) or non significant (ns)
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Table 7. Number of species, diversity index (Shannon-Wiener’s H'), richness index (Margalef), evenness

Index (Pielou’s J) and dominance index (Simpson) of the collected phytoseiid mites (Phytoseiidae) on

vineyards and tamarix trees in Sistan region.

) Number of .
Habitat . H’' Margalef Pielou’s J Simpson
species
Tamarix 2 0.61° 0.34% 0.88° 0.34%
Vitis 6 1.7° 0.95° 1.38° 0.73°

Al ge doys i Jlaol mas 5o o les o sixe Gglas [ Sla st ;0 50 alineyué By

Numbers followed by different letters within the same column are significantly different (P<0.05).
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Table 8. Number of species, diversity index (Shannon-Wiener’s H'), richness index (Margalef), evenness
Index (Pielou’s J) and dominance index (Simpson) of the phytoseiid mites (Phytoseiidae) collected in
Jazinak, Zahak and Nimrooz in Sistan region.

Locality Numb_er of H’ Margalef Pielou’s J Simpson
species
Hirmand 8 1.33° 0.76° 1.33% 0.62?
Zahak 8 1.35% 0.78° 1.35% 0.64°
Nimrooz 8 0.78" 0.39° 0.72° 0.35°
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Numbers followed by different letters within the same column are significantly different (P<0.05).
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Table 9. Diversity index (Shannon-Wiener’s H'), richness index (Margalef), evenness Index (Pielou’s J)

and dominance index (Simpson) of the phytoseiid mites (Phytoseiidae) collected in different seasons in
Sistan region

Season H' Margalef Pielou’s J Simpson
Spring 1.22° 0.65° 1.16° 0.55°
Summer 1.20% 0.622 1.208 0.53*
Autum 1.05° 0.66° 1.12° 0.53°
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Numbers followed by different letters within the same column are significantly different (P<0.05).
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Figure 1. Relative abundance of different species of phytoseiid mites (Phytoseiidae) collected on
vineyards and tamarix trees in Sistan region in 2019.
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