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ABSTRACT — This study presents the results of a survey aimed to determine the species composition of phytoseiid mites
on citrus trees, inter-row grasses and conifers planted as break winds within and around citrus orchards. This survey was
carried out in fourty six citrus orchards in the main citrus growing regions of Tunisia, from September 2009 to August
2011. Twenty six species belonging to ten genera were found, among which eleven are new for the Tunisian fauna. This
paper provides a catalogue of all these species, with some information on their biogeography and biology when available.

In addition, a key for the identification of all known Tunisian species (38 species belonging to 17 genera) is given.
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INTRODUCTION

Mites of the family Phytoseiidae (Mesostigmata)
have been extensively studied for their potential
as biological control agents of phytophagous mites
(McMurtry and Croft, 1997). Several species are
currently used for bio-control of mite and insect
pests in several crops all over the world (McMurtry
and Croft, 1997). About 2,300 phytoseiid species
belonging to 90 genera have been described in this
family (Chant and McMurtry, 2007). However, the
fauna of all countries has not been equally sur-
veyed (Tixier et al., 2012). Until very recently, only
few species were reported from Tunisia (Kreiter et
al., 2010). For a long time, Phytoseiulus persim-
ilis Athias-Henriot was the unique species reported

http://www1l.montpellier.inra.fr/CBGP/acarologia/
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from this country (Gafsa, South of Tunisia) (Ram-
bier, 1972), and many works referring to phytosei-
ids from Tunisia have been recently initiated (Kre-
iter et al., 2002, 2004, 2006, 2010). A synthesis of
the surveys carried out during 15 years (between
1994 and 2008) in the main crops and surround-
ing vegetation was reported by Kreiter ef al. (2010):
27 species of phytoseiid mites belonging to 14 gen-
era are now recorded. Among them, twelve species
were identified on citrus trees (table 1).

Despite these progresses, additional studies are
still necessary in order to evaluate properly the di-
versity of Phytoseiidae species in Tunisian ecosys-
tems, especially in crops in order to exploit their
predatory potential for biological control applica-
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TABLE 1: Phytoseiidae species reported on citrus trees in Tunisia in Kreiter ef al. (2010) and those presently recorded.

Species Sub-family
Euseius scutalis (Athias-Henriot) Amblyseiinae (Kreiter et al. 2010)
Euseius stipulatus (Athias-Henriot) Amblyseiinae (Kreiter et al. 2010)
Graminaseius graminis (Chant) Amblyseiinae (Kreiter et al. 2010)
Iphiseius degenerans (Berlese) Amblyseiinae (Kreiter et al. 2010)
Neoseiulus californicus (McGregor) Amblyseiinae (Kreiter et al. 2010)
Phytoseiulus persimilis (Athias-Henriot) Amblyseiinae (Kreiter et al. 2010)
Proprioseiopsis bordjelaini (Athias-Henriot) Amblyseiinae New records
Phytoseius finitimus (Ribaga) Phytoseiinae (Kreiter et al. 2010)
Paraseiulus talbii (Athias-Henriot) Typhlodrominae New records
Typhlodromus (Anthoseius ) foenilis (Oudemans) Typhlodrominae (Kreiter et al. 2010)
Typhlodromus (Anthoseius ) pegazzani (Ragusa and Swirski) Typhlodrominae New records
Typhlodromus (Anthoseius ) rhenanoides (Athias-Henriot) Typhlodrominae (Kreiter et al. 2010)
Typhlodromus (Anthoseius ) rhenanus (Oudemans) Typhlodrominae (Kreiter et al. 2010)
Typhlodromus (Anthoseius ) yasminae (Faraji) Typhlodrominae New records
Typhlodromus (Typhlodromus ) ernesti (Ragusa and Swirski) Typhlodrominae New records
Typhlodromus (Typhlodromus ) exhilaratus (Ragusa) Typhlodrominae (Kreiter et al. 2010)
Typhlodromus (Typhlodromus ) phialatus (Athias-Henriot) Typhlodrominae (Kreiter et al. 2010)
Typhlodromus (Typhlodromus ) setubali (Dosse) Typhlodrominae New records

tions.

The present paper aims to better accurately char-
acterize the phytoseiid mite diversity in a wide
range of citrus plots, located in different growing
areas, sampled on several varieties at different sea-
sons.

MATERIALS AND METHODS

A survey of phytoseiid mites was carried out from
September 2009 to August 2011, in 46 citrus or-
chards in the most important productive regions of
Tunisia: twenty three orchards are situated in Cap
Bon which is the most important citrus productive
region (with a surface of about 75 % of the total cit-
rus surface), eight orchards in Tunis (Mornag, Sidi
Thabet and Ariana), six orchards in Bizerte, seven
in the North West (Béja and Jandouba), one orchard
in Sousse and one orchard in Kairouan (Figure 1).
One hundred and eight samplings have been car-
ried out in the 46 selected orchards: for each sam-
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pling, collections were carried out on citrus trees,
uncultivated weeds in inter-rows and break winds
trees.

Samples of each plant were individually bagged
in plastic bags and transported the same day in
freezing boxes to the laboratory for mite extrac-
tion. Mites were extracted from leaves using a fine
hair brush and were preserved in 70 % ethanol.
They were then mounted on slides using Hoyer’s
medium (Gutierrez, 1985) and identified using a
phase contrast microscope.

The generic classification of Chant and Mc-
Murtry (2007) was used for identification. Other
more specific literature was used for species de-
termination (Ferragut et al., 2009; Papadoulis ef al.,
2009).
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FIGURE 1: Geographical distribution of the sampled orchards in Tunisia.

RESULTS

A total of 2,759 individuals (adults) of phytoseiid
mites were identified from citrus trees and associ-
ated uncultivated plants in the 46 Tunisian orchards
considered.

Twenty-six phytoseiid species belonging to 10
genera were found, fifteen of them being already
known and eleven are new species for Tunisia (Ta-
ble 2). Among them six were found on citrus trees
(Table 1), the others on weeds and conifers. First,
we will present the twenty six species presently
found in citrus agrosystems. Some biological data
are given when available and helpful for biological
control applications, the current geographic distri-
bution of species are from Moraes et al. (2004) and
Papadoulis et al. (2009). Data on the species pre-
viously recorded in Tunisia are from Kreiter et al.
(2010). Then, a key of all the species of Phytoseiidae
known from Tunisia is provided.

SPECIES OF PHYTOSEIIDAE MITES
PRESENTLY OBSERVED IN CITRUS
AGROSYSTEMS

Sub-family Amblyseiinae

1. Graminaseius graminis (Chant)

Amblyseius graminis Chant 1956: 34. Typhlodromus
(Amblyseius) graminis Chant 1959: 89. Amblyseius
(Typhlodromus) graminis (Chant) Muma 1961: 287.
Typhlodromus (Typhlodromus) graminis (Chant) West-
erboer and Bernhard 1963: 636. Amblyseius (Ambl-
yseius) graminis (Chant) Wainstein 1973: 178; Wain-
stein 1975: 920; Wainstein 1977: 1415; Ueckermann
and Loots 1988: 132. Neoseiulus graminis (Chant)
Moraes et al. 1986: 81. Graminaseius graminis
(Chant) Chant and McMurtry 2007: 85.

Distribution — Algeria, Armenia, Australia,
Azerbaijan, Denmark, England, France, Germany,
Greece, Moldova, Morocco, Norway, Poland, Rus-
sia, Spain, Turkey, Ukraine, and USA.

Previous records from Tunisia — Cap Bon region
—July 2006 on Citrus sp. (lemon, navel and orange).
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TABLE 2: Phytoseiidae species presently observed and their geographical distribution in the sampled citrus orchards (the species in bold

characters are new for the Tunisian fauna).

Bizerte Grand-Tunis Cap bon North West
(Azib, Alia, Ras Jbel)  (Morneg, Ariana Sidi (Takelsa, Menzel (Jandouba- Beja)
Thabet, Khlidia) Bouzelfa, Grombalia,
Bouargoub, Slimen, Bni
Khalled, Hammamet)
E. stipulatus x x
E. scutalis
N. californicus x x

N. cucumeris

N. longilaterus

N. barkeri x
N. alpinus (aurescens )

N. paspalivorus

N. bicaudus

P. persimilis x
I. degenerans x
T. phialatus x
T. exhilaterus x
T. pegazzani

T. ernesti

T. setubali

P. talbii x
A. foenelis x
A. yasminae x
A. athenas

A. rhenanoides x
A. recki x
G. graminis

P. bordjelaini
A. meridionalis

A. obtusus

X X
X
X
X
X X
X
X
X
X
X e

Additional records from Tunisia — Takelsa (Cap
Bon): December — 1¢ on Citrus sp.; March — 19 on
Malva sp.; June and July — 79 on Hordeum murinum.

2. Amblyseius obtusus (Koch)

Zercon obtusus Koch 1839: 13; Canestrini and Fan-
zago 1876: 130-141; Oudemans 1930: 71. Seius ob-
tusus (Koch) Berlese 1889: 7. Amblyseius obtusus
(Koch) Berlese 1914: 144; Athias-Henriot 1957: 340;
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Livshitz and Kuznetsov 1972: 23, Wainstein and
Shcherbak 1972: 35; Moraes et al. 1986: 24; Pa-
padoulis and Emmanuel 1997: 22; Chant and Mc-
Murtry 2007: 80. Typhlodromus obtusus (Koch) Chant
1957a: 306; Karg 1960: 443. Typhlodromus (Am-
blyseius) obtusus (Koch) Chant 1959: 90. Ambly-
seius (Amblyseius) obtustus (Koch) Muma 1961: 287;
Ehara 1966: 22; Wainstein 1973: 178; Wainstein 1975:
916; Ueckermann and Loots 1988: 68; Denmark and



Muma 1989: 7.

Distribution — Algeria, Armenia, Canada,
Czech Republic, England, France, Greece, Germany,
Hawaii, Hungary, Italy, Moldova, Morocco, Nor-
way, New Zealand, Pakistan, Poland, Russia, Spain,
Sweden, Turkey, USA, Ukraine and Venezuela.

Specimens examined — Takelsa (Cap Bon):
March — 19 on Malva sp.; April - 29 and 15" on H.
murinum. This is the first record of this species in
Tunisia.

3. Amblyseius meridionalis (Berlese)

Amblyseius obtustus var. meridionalis Berlese 1914:
144. Amblyseius meridionalis Berlese; Athias-Henriot
1958b: 32; Athias-Henriot 1966: 203; Wainstein
and Shcherbak 1972: 35; Livshitz and Kuznetsov
1972: 22; Chant and Yoshida-Shaul 1978: 1062;
Kolodochka and Sklyar 1981: 103; Moraes et al.
1986: 21; Papadoulis and Emmanouel 1993: 321;
Moraes et al. 2004: 37; Chant and McMurtry 2007:
80. Typhlodromus (Amblyseius) meridionalis (Berlese)
Chant 1959: 85. Amblyseius (Amblyseius) meridion-
alis (Berlese) Muma 1962: 23. Typhlodromus (Typhlo-
dromus) meridionalis (Berlese) Westerboer and Bern-
hard 1963: 690. Amblyseius (Pauciseius) meridionalis
(Berlese) Denmark and Muma 1989: 131.

Distribution — Algeria, Azerbaijan, Canada,
Germany, Greece, Hungary, Italy, Morocco, Poland,
Spain, Switzerland and Ukraine.

Specimens examined — Boumhal (Tunis): June
2011 - 19 on Convolvulus sp. This is the first record
of this species in Tunisia.

4. Proprioseiopsis bordjelaini (Athias-Henriot)

Amblyseius bordjelaini Athias-Henriot 1966:193.

Distribution — Spain, Canary Islands, Algeria
and Morocco.

Specimens examined — Takelsa (Cap Bon), De-
cember — 19 on Citrus sp. This is the first record of
this species in Tunisia.

5. Euseius scutalis (Athias-Henriot)

Typhlodromus scutalis Athias-Henriot 1958a: 183.
Amblyseius scutalis Athias-Henriot 1960a: 297. Am-
blyseius (Amblyseius) scutalis Muma 1961: 288. Am-
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blyseius (Typhlodromus) scutalis Ueckermann and
Loots 1988: 109.

Distribution — Algeria, Canary Islands, Cape
Verde, Ghana, Egypt, Greece, India, Iran, Israel,
Italy, Jordan, Lebanon, Morocco, Pakistan, South
Africa, Spain and Turkey.

Previous records from Tunisia — this is a wide
spread species in Tunisia, recorded in several or-
chards (citrus, vineyards, ornamental plants, fruit
trees, wild cover).

Additional records from Tunisia — INAT (Tunis)
(Institut National Agronomique de Tunisie), June —
1¢ on Citrus sp.

Biology — Euseius scutalis was described from
Algeria by Athias-Henriot (1958). This species
can be reared on pollen (Alshammeri, 2011) and
was recorded as a predator of Panonychus citri (Mc
Gregor) in citrus orchards (McMurtry, 1969, 1977;
Kasap and Ekerog, 2004). Euseius scutalis has also
been reported as a biological control agent of Be-
misia tabaci (Gennadius) (Nomikou et al., 2003; Dale
and Donald, 1986).

6. Euseius stipulatus (Athias-Henriot)

Amblyseius stipulatus Athias-Henriot 1960a: 294.
Amblyseius (Amblyseius) stipulatus Ueckermann and
Loots 1988: 110. Euseius stipulatus (Athias-Henriot)
Ferragut et al. 1985: 225; Chant and McMurtry 2005:
216; 2007: 123

Distribution — Algeria, Canary Islands (Spain),
France, Greece, Italy, Montenegro, Morocco, Portu-
gal, Tunisia, Turkey, and former Yugoslavia

Previous records from Tunisia — recorded in
many regions in the Cap Bon, Mateur (North re-
gion), Sousse (Sahel region), on Citrus sp. and M.
domestica and in Degache (South), July 2005 on Olea
europea.

Additional records from Tunisia — Tekelsa (Cap
Bon): all the year — 343¢ and 39¢ on Citrus sp.;
February, April and June - 1299 and 60c" on Aca-
lypha rhomboidea; March — 2@ and 35" on Mercuri-
alis annua; April — 2@ and 50 on U. dioica; April,
May and June — 99 on Solanum nigrum; April — 5Q
on Conyza canadensis; May and July — 39 on Cupres-
sus sp.; March — 19 on Chrysanthemum sp., June — 39
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on H. murinum, April - 139 and 15" on Convolvulus
sp.; March - 3¢ and 45 on Amaranthus retroflexus;
Alia and Ras ejbal (Bizerte): March, April and May
- 80¢ and 280" on Citrus sp.; April — 7¢ and 15" on
A. retroflexus; March — 19 on M. annua; May — 1 on
S. nigrum; May - 29 and 2d" on Cupressus sp.; March
— 19 on Nerium oleander; April - 2Q and 25" on Malva
sp.; Grombalia (Cap Bon): February, March, April,
and June —96¢ and 13" on Citrus sp., April and May
- 29 and 10" on A. rhomboidea; April — 29 on Malva
sp.; May — 19 on S. nigrum; April — 79 on Convolvu-
lus sp.; Mornag (Tunis): December, March and April
—-29¢ and 9" on Citrus sp.; March — 29 on M. annua.;
April — 19 on U. dioica; April - 2¢ and 16" on Hedera
helix.

Biology — Euseius stipulatus was classified by
McMurtry and Croft (1997) as a specialized pollen
feeder. This species feeds also on pest mites such
as P. citri (Ferragut et al. 1988, 1992), Tetranychus ur-
ticae Koch (Moyano ef al., 2009) and eriophyid mites
(Ferragut et al., 1987).

7. Iphiseius degenerans (Berlese)

Seiulus degenerans Berlese 1887: 9. Iphiseius degener-
ans (Berlese) Berlese 1921: 95. Amblyseius (Iphiseius)
degenerans (Berlese) Muma 1961: 288. Iphiseius (Iphi-
seius) degenerans (Berlese) Prichard and Baker 1962:
299.

Distribution — Algeria, Benin, Brazil, Burundi,
Cape Verde, China (Hong-Kong), Congo, Egypt,
Georgia, Greece, Israel, Italy, Kenya, Lebanon,
Madeira Islands, Madagascar, Malawi, Morocco,
Nigeria, Portugal, Rwanda, South-Africa, Canary
Islands, Tanzania, Turkey, Yemen, Zaire and Zim-
babwe.

Previous records from Tunisia — Sousse (Sahel
region): April 2000 on Citrus sp. and Hibiscus syria-
cus near citrus orchard; Cap Bon Region: May 2006
on Citrus sp. (Thomson, Navel and oranges).

Additional records from Tunisia — Sidi Thabet
(Tunis): March — 19 on Citrus sp.; Alia (Bizerte):
March and April - 29 and 15" on Citrus sp.

Biology — Described in Italy during the 19th

century (Berlese, 1887), this species has a wide dis-
tribution in Africa and around the Mediterranean
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Sea (Moraes et al., 2004). Iphiseius degenerans is de-
scribed by McMurtry and Croft (1997) as a gen-
eralist (type IIl predator), able to feed on a wide
range of foods such as thrips larvae (Messelink ef al.,
2005), spider mites (Nwilene and Nachman, 1996;
Vantornhout et al., 2004) and pollen (van Rijn et al.,
1999). This species is commercialised for the biolog-
ical control of the western flower thrips Frankliniella
occidentalis (Pergande) in greenhouses (Vantornhout
et al., 2005).

8. Neoseiulus barkeri Hughes

Neoseiulus barkeri Hughes 1948: 142; 1976: 343. Ty-
phlodromus barkeri Nesbitt 1951: 35; Chant 1959: 61.
Amblyseius barkeri Athias-Henriot 1961: 440. Ambly-
seius mckenziei Schuster and Pritchard 1963: 268.

Distribution — Algeria, Australia, Brazil, Ca-
nary Islands, Cape Verde, China, Finland, France,
Georgia, Germany, Ghana, Greece, Guinea, Hawai,
Israel, Italy, Japan, Jordan, Madagascar, Nether-
lands, Nigeria, Norway, Reunion Island, Russia,
South Africa, South Korea, Spain, Sweden, Turkey,
Ukraine, United Kingdom, West Bank and Yemen.

Previous records from Tunisia — Beni Khiar
(Cap Bon region): October 1995 on Oxalis sp. in
citrus orchard; Palmeraie Ibn Chabbat (South): July
2000 on C. dactylon; Segdoud: January 2006 on Ph.
dactylifera cv. Alig.

Additional records from Tunisia — Takelsa (Cap
Bon): May - 19 on S. nigrum; April — 19 on Conyza
canadensis; Alia (Bizerte): July — 19 on C. canadensis.

Biology — Various studies have shown its abil-
ity to control F. occidentalis (Rodriguez-Reina et
al., 1992), Thrips tabaci (Lindeman) (Hansen, 1988;
Bonde, 1989; Dsgaard et al., 1992) and T. urticae in
cucumber (Yuqing and Petitt, 1994). Fan and Pe-
titt (1994) showed that augmentative releases of N.
barkeri provided control of broad mite [Polyphagotar-
sonemus latus (Banks)] on peppers.

9. Neoseiulus californicus (McGregor)

Typhlodromus californicus McGregor 1954: 89. Am-
blyseius californicus Schuster and Pritchard 1963:
271. Cydnodromus californicus Athias-Henriot 1977:
62. Amblyseius (Amblyseius) californicus Ueckermann



and Loots 1988: 150; Ehara et al. 1994: 126. Am-
blyseius (Neoseiulus) californicus Ehara and Amano
1998: 33. Neoseiulus californicus Moraes et al. 1986:
73; Moraes et al. 2004: 109.

Distribution — Algeria, Argentina, Brazil, Chile,
Colombia, Cuba, France, Greece, Guatemala, Italy,
Japan, Mexico, Peru, South Korea, Spain, Taiwan,
Uruguay, USA (California) and Venezuela.

Previous records from Tunisia — Sousse (Sahel
Region): April 2000 on Lycopersicon esculentum in
greenhouses; Mateur (North Region): July 2000 on
M. domestica; Chekmo oasis (South): June 2005 on
Malva sp.; Hammamet, Mraissa, Grombalia, Men-
zel Bou Zelfa (Cap Bon Region): July 2006 on Citrus
sp. (lemon, clementine and maltaise).

Additional records from Tunisia — Grombalia
(Cap Bon): July — 19 on Citrus sp., April — 69 on
Malva sp.; Takelsa (Cap bon): December, Junuary,
February, March and April — 479 and 165" on Citrus
sp.; May, April — 39 on S. nigrum; July — 19 on Fubus
sp.; April, May - 73¢ and 5& on M. annua, August —
1¢ on P. persica; March, April - 769 and 1" on Malva
sp., May — 1¢ on Cupressus sp.; July — 2¢ and 1¢" on
Tamarix sp.; July — 19 on F. carica; Alia (Bizerte): Au-
gust — 19 on Citrus sp.; March — 19 on N. oleander,
July — 89 and 15 on Phaseolus vulgaris; August — 99
and 2" on S. nigrum; July — 39 and 33" on A. rhom-
boidea; July — 5¢ and 1¢ on C. canadensis; August —
1¢ and 19 Salvia officinalis; August — 6¢ and 15" on
Malva sp.; August — 59 and 15" on A. retroflexus; July
- 69 and 1d on Cupressus sp.; March — 13¢ on M.
annua; Morneg (Tunis): April — 19 on Citrus sp.; Au-
gust — 19 on Convolvulus sp.; August — 19 on Malus
sp.; April — 19 on U dioica.

Biology — This is a very widespread species
(Moraes et al., 2004). Neoseiulus californicus has char-
acteristics of both specialist and generalist preda-
tory mites (Castagnoli and Simoni, 2003). It prefers
to feed on Tetranychidae mites (Escudero et al.,
2004, 2005; Greco et al., 2005; Katayama et al., 2006;
Fraulo et al., 2008; Gomez et al., 2009), but can
also consume other mite species like tarsonemid
mites [Phytonemus pallidus (Banks)] (Easterbrook et
al., 2001), small insects, such as thrips (Rodriguez et
al., 1992) and even pollen when the primary prey is
unavailable (Rhodes and Liburd, 2005).
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10. Neoseiulus cucumeris (Oudemans)

Typhlodromus cucumeris Oudemans 1930: 69. Ambl-
yseius cucumeris Athias-Henriot 1957: 336. Typhlo-
dromus (Amblyseius) cucumeris Chant 1959: 78. Am-
blyseius (Neoseiulus) cucumeris (Oudemans) De Leon
1965: 23. Neoseiulus cucumeris (Oudemans) Moraes
et al. 1986: 76; Chant and McMurtry 2007: 25.

Distribution — Algeria, Armenia, Australia,
Austria, Azerbaijan, Belgium, Byelorussia, Canada,
Canary Islands, Caucasus Region, Egypt, England,
Finland, France, Georgia, Germany, Greece, Hun-
gary, India, Iran, Israel, Italy, Mexico, Moldova, Mo-
rocco, Netherlands, New Zealand, Norway, Poland,
Russia, Spain, Sweden, Switzerland, Tunisia,
Ukraine, USA and West Bank.

Previous records from Tunisia — recorded in
several palmeraies in the south of Tunisia on C.
dactylon, Sorghum vulgare, Setaria sp., Digitaria com-
munata and Ph. dactilifera.

Additional records from Tunisia — Sidi Thabet
(Tunis): June — 69 on Elytrigia repens.

Biology — The biological characteristics of this
species have been well documented because of its
ability to control thrips on various cultivated plants
in greenhouses (McMurtry and Croft, 1997; Mes-
selink et al., 2005).

11. Neoseiulus bicaudus (Wainstein)

Amblyseius bicaudus Wainstein 1962a: 146. Typhlo-
dromus bicaudus (Wainstein) Hirshmann 1962a: 250.
Neoseiulus bicaudus (Wainstein) Moraes et al. 1986:
72; Chant and McMurtry 2007: 25.

Distribution — Armenia, Azerbaijan, Caucasus
region, France, Georgia, Greece, Hungary, Israel,
Italy, Kasakhstan, Moldova, Norway, Russia, Spain,
Switzerland, Turkey and USA (Washington).

Specimens examined — Takelsa (Cap Bon): July
— 19 on Cupressus sp. This is the first record of this
species in Tunisia.

12. Neoseiulus longilaterus Athias-Henriot

Neoseiulus longilaterus Athias-Henriot 1957: 218.
Cydnodromus longilaterus Muma 1961: 290.

Distribution — Algeria, Israel.

439



Sahraoui H. et al.

Specimens examined — Manzel Bouzelfa (Cap
Bon): August — 1¢ on Convolvulus sp., Sidi Thabet
(Tunis): 19 on C. dactylon. This is the first record of
this species in Tunisia.

13. Neoseiulus alpinus Athias-Henriot

Amblyseius obtustus var. alpinus Schweizer 1922:
41. Amblyseius alpinus Schweizer 1949: 79. Ty-
phlodromus (Amblyseius) alpinus (Schweizer) Chant
1959: 105.  Typhlodromus (Typhlodromus) alpinus
(Schweizer) Westerboer and Bernhard 1963: 651.
Amblyseius (Neoseiulus) alpinus (Schweizer) Karg
1993: 189. Neoseiulus alpinus (Schweizer) Evans
1987: 1461; Chant and McMurtry 2007: 25. Neo-
seiulus aurescens (Athias-Henriot) Tuttle and Muma
1973: 20.

Distribution — Algeria, Australia, Belgium,
Cuba, Czech Republic, England, France, Georgia,
Russia, Ukraine, Germany, Greece, Hawaii, Hun-
gary, Italy, Jordan, Norway, Poland, Switzerland,
Spain, Turkey and USA (Arizona, California, Wash-
ington).

Specimens examined — Mjaz el Bab (Béja): May
— 19 on M. annua; Takelsa (Cap Bon): 19 on S. ni-
grum, 1¢ on H. murinum. This is the first record of
this species in Tunisia.

14. Neoseiulus paspalivorus (De Leon)

Typhlodromus paspalivorus De Leon, 1957: 143 Neo-
seiulus paspalivorus Muma and Denmark, 1971: 110
Amblyseius paspalivorus Schicha, 1981: 210.

Distribution — Guadeloupe, India, Jamaica,
Philippines, USA (Florida).

Previous Records in Tunisia — Palmeraie M'Rah
Lahouara, on C. dactylon, July 2000.

Additional records from Tunisia — Sidi Thabet:
June 2011 - 19 on Chenopodium murale.

Biology — Neoseiulus paspalivorus was found
only on coconut and on fruits, in association with
A. guerreronis (Moraes et al., 2004). This species is a
promising candidate for the biological control of the
coconut eriophyid (Lawson-Balagbo et al., 2008).
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15. Phytoseiulus persimilis Athias-Henriot

Phytoseiulus persimilis Athias-Henriot 1957: 347.
Phytoseiulus riegeli Dosse 1958: 48. Typhlodromus per-
similis Hirschmann 1962: 75. Phytoseiulus (Phyto-
seiulus) persimilis (Athias-Henriot) Wainstein 1962b:
17. Phytoseiulus tardi (Lombardini) Kennett and Cal-
tagiorne 1968: 571.

Distribution — Algeria, Australia, Canary Is-
lands, Chile, China, Costa Rica, Finland, France,
Greece, Guatemala, Hungary, Israel, Italy, Jordan,
Lebanon, Lybia, Morocco, New Caledonia, Peru,
Reunion Island, South Africa, South Korea, Spain,
Tunisia, Turkey, Venezuela and USA (California).

Previous records from Tunisia — Sousse (Sa-
hel region): April 2000 on L. esculentum and Cu-
cumis sativus in greenhouses; Hammamet, Menzel
Bouzelfa and Mraissa (Cap-Bon region): Novem-
ber 1994, October 1995 and July 2001 on Citrus sp.
(Thomson, Navel and lemon); Metline (Bizerte re-
gion): June 2000 on M. domestica.

Additional records from Tunisia — Grombalia
(Cap Bon): February, July, April — 319 and 25" on
Citrus sp.; July — 49 on Convolvulus sp.; Takelsa (Cap
bon): March, April and July — 13¢ on Citrus sp.;
March, July — 79 on S. nigrum; March —2¢ and 15" on
M. annua; March, August — 30Q on Malva sp.; July —
1¢ and 1¢" on Cupressus sp.; July — 19 on Tamarix sp.;
July — 19 on Ficus carica; Alia (Bizerte): July — 29 on
Citrus sp.; July, August — 1639 on Ph. vulgaris; April,
July, August — 101¢ and 3¢ on S. nigrum; July — 19
on C. canadensis; July, August — 3@ on S. officinalis;
July, August — 469 and 1d" on Malva sp.; March —
1479 on M. annua.

Biology — Phytoseiulus persimilis was first col-
lected in Algeria (Athias-Henriot, 1957). It is known
mainly from Mediterranean climates around the
world (Takahashi and Chant, 1993). Many studies
deal with this specialist predator because of its eco-
nomic importance, especially in the bio-control of T.
urticae Koch in greenhouses all over the world (Mc-
Murtry and Croft, 1997).



Sub-Family Typhlodrominae

16. Paraseiulus talbii Athias-Henriot

Typhlodromus talbii Athias-Henriot 1960b: 75. Para-
seiulus subsoleiger Wainstein 1962a: 139. Typhlodro-
mus subsoleiger (Wainstein) Hirshmann 1962: 12.
Paraseiulus talbii (Athias-Henriot) Chant and Mc-
Murtry 2007: 143.

Distribution — Algeria, Armenia, Azerbaijan,
China, Cyprus, Caucasus region, Denmark, Egypt,
Finland, France, Georgia, Germany, Greece, Hun-
gary, Israel, Italy, Iran, Kazakhstan, Moldova,
Netherlands, Slovakia, Spain, Sweden, Switzerland,
Turkey and Ukraine.

Specimens examined — INAT (Tunis): June — 3¢
on Citrus sp.; Takelsa (Cap Bon): July — 19 on F. car-
ica, August — 1@ on P. persica; Alia (Bizerte): June —
29 and 19" on Citrus sp., May — 29 on Cupressus sp.
This is the first record of this species in Tunisia.

17. Typhlodromus (Anthoseius) athenas
Swirski and Ragusa

Typhlodromus (Anthoseius) athenas Swirski and Ra-
gusa 1976: 111.

Distribution — Greece, Israel, Italy, Morocco.

Previous records from Tunisia — Gafsa: March
2004 and March 2007 on O. europea; Segdoud:
November 2005, October 2006 and October 2007 on
Ph. dactylifera; April 2006 on S. melongena (Kreiter et
al. 2010).

Additional records from Tunisia — Takelsa (Cap
Bon): July — 179 on Cupressus sp.; INAT (Tunis):
June — 11¢ and 29 on Citrus sp.; Testour (Béja): May
- 2@ on P. granatum; Hammamet (Cap Bon): July -
1¢ on Cupressus sp.

18. Typhlodromus (Anthoseius) foenilis
Oudemans

Typhlodromus foenilis Oudemans 1930: 70; senior
synonym of Typhlodromus cryptus Athias-Henriot
1960b: 89.  Anthoseius (Amblydromellus) foenilis
(Oudemans) Andre 1986: 111. Amblydromella foe-
nilis (Oudemans) Moraes et al. 1986: 173. Anthoseius
foenilis (Oudemans) Evans and Edland 1998: 41-
62. Amblydromella (Aphanoseia) foenilis (Oudemans)
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Denmark and Welbourn 2002: 308. Typhlodromus
(Anthoseius) foenilis (Oudemans) Moraes et al. 2004:
323; Chant and McMurtry 2007: 152.

Distribution — Azerbaijan, Belgium, Canada,
England, France, Greece, Ireland, Israel, Italy and
Norway.

Previous records from Tunisia — Degache: May
2005 on P. granatum; Cap Bon: June 2005 on Citrus
sp.

Additional records from Tunisia — Takelsa (Cap
Bon): July and August — 27¢ on Cupressus sp.; Au-
gust — 3¢ on Tamarix sp.; June — 1@ on H. murinum;
INAT (Tunis): June - 29 and 29 on Citrus sp.; Bouar-
goub (Cap Bon): April — 19 on A. rhomboidea; July —
39 and 29 on Cupressus sp. Alia (Bizerte): June and
July —39¢ and 99 on Cupressus sp.; March — 29 on N.
oleander.

19. Typhlodromus (Anthoseius) rhenanoides
Athias-Henriot

Typhlodromus rhenanoides Athias-Henriot 1960b: 85.
Neoseiulus rhenanoides (Athias-Henriot) Schuster
and Pritchard 1963: 205. Anthoseius rhenanoides
(Athias-Henriot) Charlet and McMurtry 1977: 186.
Amblydromella rhenanoides (Athias-Henriot) Moraes
et al. 1986: 174.  Typhlodromus (Anthoseius)
rhenanoides (Athias-Henriot) Chant and McMurtry
2007: 155.

Distribution — Algeria, Canary Islands, France,
Hawaii, Italy, Les Saintes, Morocco, Spain and USA
(California).

Previous records from Tunisia — Cap Bon re-
gion: November 1994 and October 1995 on Citrus
sp.; Chekmo oasis (South): June 2005 on Tamarix sp.

Additional records from Tunisia — Takelsa (Cap
Bon): October, December, Fubruary and July — 9¢
and 39" on Citrus sp.; July, August —71¢ and 156" on
Cupressus sp.; August — 8¢ on Tamarix sp.; August
- 39 on Malva sp.; June — 49 on S. nigrum., August
— 79 on Rubus sp.; March — 39 and 26" on M. an-
nua; March — 1@ on A. rhomboidea; Morneg (Tunis):
April - 19 on H. helix; April — 19 on U. dioica; April —
109 and 13" on Chenopodium murale; August — 4@ on
Cupressus sp.; Hammamet (Cap Bon): July — 79 on
Cupressus sp.; Alia (Bizerte): March, April, August
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—26¢ and 64" on Citrus sp.; April, June — 19 and 3¢
on A. rhomboidea; July, August — 439 on Cupressus
sp.; June — 99 on Malva sp.; March — 39 on M. an-
nua; August — 1@ on C. canadensis; August —4Q on A.
retroflexus.

20. Typhlodromus (Anthoseius) recki
Wainstein

Typhlodromus recki Wainstein 1958: 203. Typhlodro-
mus (Typhlodromus) recki Wainstein; Chant 1959: 62.
Typhlodromella recki (Wainstein) Muma 1961: 299.
Typhlodromus (Neoseiulus) recki (Wainstein) Ehara
1966: 18. Anthoseius (Amblydromellus) recki (Wain-
stein) Kolodochka 1980: 39. Typhlodromus (Antho-
seius) recki (Wainstein) Moraes ef al. 2004: 344; Chant
and McMurtry 2007: 155.

Distribution — Algeria, Armenia, Azerbai-
jan, Cyprus, Caucasus region, France, Geor-
gia, Greece, Hungary, Israel, Italy, Kazakhstan,
Lebanon, Moldova, Russia, Turkey and Ukraine.

Previous records from Tunisia — several vine-
yards in Cap Bon region, V. vinifera, July 1995.

Additional records from Tunisia — Alia (Biz-
erte): March — 69 on C. canadensis.

21. Typhlodromus (Anthoseius) pegazzani
Ragusa and Swirski

Typhlodromus pegazzani Ragusa and Swirski 1978:
218. Anthoseius pegazzani (Ragusa and Swirski) Ri-
vany and Swirski 1980: 177. Amblydromella pegaz-
zani (Ragusa and Swirski) Moraes et al. 1986:
169. Typhlodromus (Anthoseius) pegazzani (Ragusa
and Swirski) Chant and McMurtry 2007: 155.

Distribution — Greece and Italy.

Specimens examined — Sidi Thabet (Tunis):
June — 5¢ and 45 on Citrus sp. (traps); Mornag (Tu-
nis): June — 1¢ Citrus sp. (traps). This is the first
record of this species in Tunisia.

22. Typhlodromus (Anthoseius) yasminae
Faraji
Typhlodromus (Anthoseius) yasminae Faraji 2008: 106

Distribution — This species was recently de-
scribed in Spain (Baldomar) in V. vinifera. Nothing
is known on its biology.
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Specimens examined — Takelsa (Cap Bon):
April, May, June — 329 and 25" on Cupressus sp., Au-
gust — 1@ on Tamarix sp., May — 29 on Citrus sp.; Ni-
anou (Cap Bon): May - 19 and 23" on Cupressus sp.;
Alia (Bizerte): June, July and August — 119 and 1
on Cupressus sp.; Morneg (Tunis): August — 19 on
Cupressus sp. This is the first record of this species
in Tunisia.

23. Typhlodromus (Typhlodromus) exhilaratus
Ragusa

Typhlodromus exhilaratus Ragusa 1977: 380. Typhlo-
dromus exhilaratus exhilaratus (Ragusa) Chant and
Yoshida-Shaul 1987: 1795. Typhlodromus exhilaratus
americanus (Ragusa) Chant and Yoshida-Shaul 1987:
1795. Typhlodromus (Typhlodromus) exhilaratus (Ra-
gusa) Mores et al. 2004: 371; Chant and McMurtry
2007: 157.

Typhlodromus exhilaratus has been considered as
a synonym of T. tiline Oudemans by Denmark
(1992).

Distribution — Cyprus, France, Greece, Israel,
Italy, Morocco and USA.

Previous records from Tunisia — Sousse (Sahel
region): July 2000 on M. domestica; (Cap Bon re-
gion): May 2006 on Citrus sp. (maltaise, Thomson
and lemon); Gafsa (South): March 2007 on O. Euro-
pea.

Additional records from Tunisia — Takelsa (Cap
Bon): July — 59 on Malva sp.

Biology — Typhlodromus exhilaratus was reported
as type III predators (generalist predators, able to
develop without prey) (McMurtry and Croft, 1997),
its food range includes Tetranychidae, Eriophyi-
dae and pollen (Ragusa, 1979, 1981). Its intrin-
sic population growth rate (rm) is higher on Eote-
tranychus carpini (Oudemans) and pollen than on P.
ulmi (Castagnoli and Liguori, 1986; Castagnoli et al.,
1989).

24. Typhlodromus (Typhlodromus) phialatus
Athias-Henriot

Typhlodromus phialatus Athias-Henriot 1960b: 100.
Typhlodromus  (Typhlodromus) phialatus  Athias-
Henriot; Moraes ef al. 2004: 366; Chant and Mc-
Murtry 2007: 157.



Distribution — Algeria, Cyprus France, Ger-
many, Hungary, Israel, Italy, Jordan, Moldova, Mo-
rocco, Norway, Russia, Spain and Ukraine.

Previous Records from Tunisia — Cap Bon re-
gion: June 1994 on Citrus sp., July 1995 in several
vineyards, on V. vinifera; September 2006 on Citrus
sp.; Monastir (Sahel region): November 1994 on Cit-
rus sp.; Slimane (Cap Bon region) and Sousse (Sahel
region): July 2000 on M. domestica.

Additional records from Tunisia — Takelsa (Cap
Bon): December, May, June, July — 7¢ on Citrus sp.;
July, August — 59 and 15" on Cupressus sp.; July, Au-
gust — 49 on Tamarix sp.; March, April — 229 on A.
rhomboidea; March, April — 4¢ on Malva sp.; April -
29 and 1" on E. repens; April — 29 on M. annua; June,
July — 15¢ on H. murinum; June, August — 7¢ on S.
nigrum. Bouargoub (Cap Bon): February, July — 29
on Citrus sp.; April — 49 and 1" on A. rhomboidea.
Alia (Bizerte): July — 1¢ on Cupressus sp.; March -
29 on A.rhomboidea; May — 1@ on S. nigrum. Bous-
salem (Jandouba): March, June — 199 and 15" on Cu-
pressus sp.; March — 1@ on M. annua; June — 1 on
A. retroflexus; Testour (Béja): May — 69 on Malus sp.;
May - 29 on Citrus sp. Sidi Thabet (Tunis): March
— 29 on Citrus sp. Morneg (Tunis): August — 29 on
Malus sp. INAT (Tunis): June — 39 on Citrus sp.

Biology — This species is known to feed on red
spider mites and to consume pollen (Ferragut et al.,
1987, 1992).

25. Typhlodromus (Typhlodromus) setubali
Dosse

Typhlodromus (Typhlodromus) setubali Dosse 1961:
313.

Distribution — Germany, Israel, Jordan, Mo-
rocco and Spain.

Specimens examined — INAT (Tunis): June — 29
on Citrus sp. This is the first record of this species in
Tunisia.

26. Typhlodromus (Typhlodromus) ernesti
Raguza and Swirski

Typhlodromus (Typhlodromus) ernesti Raguza and
Swirski 1978: 211 Typhlodromus ernesti postici Karg
1989: 275
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Distribution — Israel, Norway, Russia and Swe-
den.

Specimens examined — Sidi Thabet: June 2011
— 19 on Citrus sp. (traps). This is the first record of
this species in Tunisia.

Key to the species of Phytoseiid mites of Tunisia

Thirty eight species belonging to 17 genera are
known from Tunisia. Among them, 18 species were
identified on citrus trees. In order to facilitate the
identification of the Phytoseiidae species reported
from Tunisia until now, a dichotomous key com-
prising these 38 species of Phytoseiidae is provided
below.

1. Podonotal region of the dorsal shield (anterior to
setae R1) of the female with 5 or 6 pairs of "lateral"
setae j3, z2, z4 and s4 always present and z3 and /or
SOpresent........ ...l 2
1’. Podonotal region of the dorsal shield (anterior to
setae R1) of the female with 4 pairs of "lateral" setae
j3, 22, z4 and s4 present, z3 and s6 absent ............
..................................... . Amblyseiinae: 3

2 (1). Posterior "lateral" setae Z1, S2, S4 and S5 ab-
sent. Setae r3 usually inserted on the dorsal shield
................... Phytoseiinae: Phytoseius finitimus
2’ (1). Atleast one of setae Z1, S2, 54 and S5 present.
Setae r3 usually inserted on the interscutal soft cu-
ticule (rarely on the shield)..... Typhlodominae: 22

3 (1). Sternal shield with median posterior pro-
jection, some forward "migration" of preanal setae
ZN2and/orJV2 ..o 4
3’ (1"). Sternal shield without posterior projection,
without forward "migration" of preanal setae ZV2
and/or V2 ... 7

4 (3). Heavily sclerotized and brown body with sep-
arate anal shield and subrectangular ventral shield
................................. Iphiseius degenerans
4’ (3). Lightly sclerotised and ventrianal shield en-
tire......oo Euseius: 5

5 (4'). Cervix of spermatheca thin, long and sinuous
(43 pm). Macrosetae of the basitarsus of the leg IV
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long (77 pum) Peritreme short, extending to level of
z4 or betweenz2and z4 ............ Euseius scutalis
5(4’). Cervix of the spermatheca tubular and not
sinuous (20-25 wm). Macrosetae of the basitarsus
of the leg IV shorter (50-60 pum). Peritreme long,
extending to level of j3 or between j3and z2...... 6

6 (5). Cervix of the spermatheca not vase-shape
(side walls of the calyx parallel), atrium globular.
Dorsum slightly reticulated ...... Euseius stipulatus
6" (5"). Cervix of spermatheca vase-shaped (side
walls of the calyx not parallel) Dorsum more

strongly reticulated ................ Euseius gallicus
7(3).SetaeS4absent ... 8
7 (3). Setae Sd present ...l 9

8 (7). Setae ]2, S2 absent, female ventrianal shield re-
duced, setae j6 very long: 2-3 times longer than dis-
tance between their bases, female ventrianal shield
with 1 pair of preanal setae. . . Phytoseiulus persimilis
8" (7). Setae ]2, S2 present, female ventrianal shield
elongated with three preanal setae, setae j6 not long
.............................. Kampidromus aberrans

9 (7). Z2 present, ventrianal shield reduced ......
.................................. Typhloseiella isotricha
9 (7). Z2absent ... 10

10 (9). Macrosetae usually present only on leg IV
(rarely missing on this leg) but sometimes also on
leg III. Lateral dorsal setae except Z5 usually sube-
qual. J2, Z1, S2, 5S4 and S5 always present......... 11
10" (9”). Macrosetae usually present on legs II, III
and IV, and sometimes also on leg I. Lateral dorsal
setae often of quite different lengths. ]2, Z1, 52, 54
or S5 may be missing. Dorsal shield smooth and
sclerotized ... 19

11 (10). Female ventrianal shield reduced and/or
markedly wider at anus level, with a marked waist.
Movable and fixed cheliceral digits with 1 and 1-3
distal teeth, respectively . Paragigagnathus tamaricis
11" (10). Female ventrianal shield not reduced
and/or markedly wider at anus level, without a
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marked waist. Movable and fixed cheliceral digits
with a larger number of teeth not confined to apical
FC7 4 T0) o B Neoseiulus: 12

12 (11"). Spermatheca with atrium forked for at least
half its length at juncture with major duct, or atrium
appearing thick-walled, vacuolated ............. 13
12" (11"). Spermatheca with atrium not deeply
forked at juncture with major duct, nor appearing
thick-walled, vacuolated ........................ 14

13 (12). 4 pairs of solenostomes on the dorsal shield
................................... Neoseiulus barkeri
13’ (12). 7 pairs of solenostomes on the dorsal shield
.................................. Neoseiulus alpinus

14 (12’). Female ventrianal shield large, square
or rectangular, rounded posteriorly. Dorsal shield
with marked "shoulder" at level of seta r3, Z5 ser-

14’ (12’). Female ventrianal shield pentagonal or
with lateral margins slightly rounded. Dorsal shield
without marked "shoulder" at level of setar3....16

15 (14). Leg IV without macrosetae ...............
..................................... Neoseiulus mumai
15" (14). Setaceous macroseta on basitarsus IV
.............................. Neoseiulus paspalivorus

16 (14’). Spermatheca bell-shaped .............. 17
16’ (14’). Cervix of the spermatheca cup-shaped and

17 (16). Ventrianal shield with preanal pores, Five
pairs of prominent crateriform solenostomes on the

dorsal shield.................. Neoseiulus cucumeris
17" (16). Ventrianal shield without preanal pores,
six pairs of solenostomes . ... Neoseiulus longilaterus

18 (16”). Ventrianal shield with large prominent
crescentic preanal pores close to the central part. Se-
tae Z4 longer than 54, ]2 longer than S5 ............
................................. Neoseiulus californicus
18" (16”). Ventrianal shield with small slightly
crescent preanal pores, setae Z4 shorter than



S o T Neoseiulus bicaudus

19 (10°). ]2 present; leg IV usually whith 3 strong
macrosetae, setae z2 and z4 usually short; se-
tae j5, S2 and S4 present; setae ]2, S5 and Z1
present/absent ............. .. ... 20
19" (10"). ]2 absent; legs II-IV with/without
macrosetae, setae z2 and/or z4 often longer, se-
taej5present.............. Proprioseiopsis bordjelaini

20 (19). Spermatheca with atrium bifur-
cate/vacuolated at juncture with major duct.
Male spermatophoral process T-shaped, with both
heel and toe elongate, approximately suequal
................................. Graminaseius graminis
20" (19). Spermateca with atrium not bifur-
cate/vacuolated at the juncture with major duct
........................................ Amblyseius: 21

21 (20"). Fixed digit of chelicerae with more than
7 teeth, spermatheca short cup-shaped with long
tubular calyx having annulated stalk............
.................................... Amblyseius obtusus
21’ (20"). Fixed digit of chelicerae with less than
5 teeth, movable digit without tooth, spermatheca
with saccular cervix and c-shaped atrium............
............................... Amblyseius meridionalis

22 (2). Setae z6 present, ventrianal shield sole-
shaped, with 2 pairs of preanal setae, Setae Z1 and

JV2 absent and setae R1 present..... Paraseiulus: 23
227 (2'). Setae z6 absent. ...l 24
23 (22). Seta Z3 present............ Paraseiulus talbii
23’ (22). Seta Z3 absent, one pair of solenostomes
on dorsal shield ................ Paraseiulus soleiger
24 (22). BothS4 and JV4 present ................ 25

24’ (22’). Both setae S4 and JV4 absent............
............................ . Africoseiulella flechtmanni

25 (24). Setae Z1 absent........... Typhlodromus: 26
25’ (24). Setae Z1 present, Seta on dorsal shield slen-
der, setiform, peritreme punctuate, 3 or 4 pairs of
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preanalsetae ....................... Neoseiulella: 37

26 (25). Setae S5 present........................
........................ Typhlodromus (Anthoseius): 27

26" (25). Setae S5 absent........................
..................... Typhlodromus (Typhlodromus): 34
27 (26). Presence of 3 pairs (gd2, gd6, gd9)
of solenostomes on a strongly reticulated dorsal
shield................ Typhlodromus (Anthoseius) recki
27’ (26). Presence of more than 3 pairs of solenos-
tomes on a less reticulate dorsal shield .......... 28

28 (27’). Ventrianal shield without preanal solenos-

TOMe. ..o 29
28" (27’). Ventrianal shield with preanal solenos-
fOMeS . oo 31
29 (28). Dorsal shield with 5 pairs of solenos-

29’ (28). Dorsal shield with 4 pairs of solenostomes,
Spermatheca with a globulous atrium, sometimes
with a thick neck between it and cervix. Ventrianal
shield elongate and not pentagonal...............
............ Typhlodromus (Anthoseius) kazachstanicus

30 (29). Movable digit of chelicerae with 2 teeth,
spermatheca with cylindrical calyx, ventrianal
shield pentagonal in outline and with inconspicu-
ous ornamentation.....................ooo
..................... Typhlodromus (Anthoseius) foenilis
30" (29). Movable digit of chelicerae with 1 tooth,
spermatheca without a neck between atrium and
cervix and a long cylindrical major duct. Ventrianal
shield subpentagonal and large..................
................... Typhlodromus (Anthoseius) athenas

31 (28’). Leg IV with a long knobbed macroseta on

ArSUS . . 32
31" (28"). Leg IV with macroseta, not knobbed on
BATSUS . ettt e 33

32 (30). Spermatheca with calyx elongate and tubu-
lar........... Typhlodromus (Anthoseius) rhenanoides
32’ (30). Spermatheca with calyx cup-shaped and
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with c-shaped atrium on a short stalk...............
................ Typhlodromus (Anthoseius) yasminae

33 (30"). Macroseta of leg IV short, less than 30

000 P Typhlodromus (Anthoseius) rhenanus
33" (30"). Macroseta of leg IV long, 56 (54-60)
P e Typhlodromus (Anthoseius) pegazzani

34 (26"). Peritreme extending to about the level of
z2. Six setae on the thegenu IL........................
................ Typhlodromus (Typhlodromus) setubali
34’ (26"). Peritreme extending to about the level be-
tween j1 and j3. Seven setae on the the genu II....35

35 (34). Basitarsus IV with macroseta having blint

tHp ..o Typhlodromus (Typhlodromus) ernesti
35" (34’). Basitarsus IV with macroseta having bul-
boustip........oooiiii 36
36 (35). Calix of the spermatheca squared

basally, with a short neck........................
............. Typhlodromus (Typhlodromus) exhilaratus

36’ (35). Calix of the spermatheca rounded basally,
without neck. ....viiii

37 (25). Four large and one small solenostomes
on the dorsal shield (gdl, gd2, gd6, gd8, gd9).
Ventrianal shield not reduced, with 4 pairs of pre-
anal setae and without pores. Dorsal setae mostly
slender and almost of the same medium size. Per-
itreme short, extending anteriorly between z3 and
z4. Cervix of spermatheca saccular. Leg IV without
macroseta...................... Neoseiulella tiliarum
37 (25"). Six small round solenostomes on the dor-
sal shield (gd1, gd2, gd5, gd6, gd8, gd9). Ventrianal
shield reduced, with 4 pairs of preanal setae and
without solenostome. Dorsal setae also slender, but
short and not of the same size. Peritreme long,
extending anteriorly to z2. Cervix of spermath-
eca saccular. Leg IV with a macroseta on basitar-
] Neoseiulella perforata

DISCUSSION AND CONCLUSION

Twenty-seven species were known from Tunisia un-
til now (Kreiter et al., 2010), including one new
genus and one new species to science found in the
South of Tunisia. In this study, twenty six species
belonging to 10 genera were found, eleven of them
being new for the Tunisian fauna. Among these
species, six were found on citrus trees: Typhlodromus
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FIGURE 2: Number of species collected by region on citrus trees, weeds and conifers.
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(Typhlodromus) setubali, Typhlodromus (Typhlodromus)
ernesti, Typhlodromus (Anthoseius) pegazzani, Typhlo-
dromus (Anthoseius) yasminae, Proprioseiopsis bordje-
laini and Paraseiulus talbii. Only one of these six
species (Paraseiulus talbii) was found in two sam-
ples and two different regions (Bizerte and Cap
Bon), the other species were found only once (one
or two individuals per species) (Table 2). These lat-
ter species seem thus to be rare on citrus trees. Two
of the 10 newly reported species were also found
on Cupressus sp. (conifer planted usually around
orchards to break winds) and Tamarix sp.: Neoseiu-
lus bicaudus and Typhlodromus (Anthoseius) yasminae.
Three others were also found on weeds: Neoseiulus
longilaterus, Neoseiulus alpinus, Amblyseius obtusus
and Amblyseius meridionalis; all of them being rare.
Only one of the new reported species was present
in many samples and several regions (Bizerte, Tu-
nis and Cap Bon), Typhlodromus (Anthoseius) yasmi-
nae, but almost on the same plants: Cupressus sp.
and Tamarix sp. (on Citrus sp. in only one sam-
ple). These new recorded species were found in
Cap Bon region, North region (Bizerte), North West
(Beja) and in Tunis (Ariana, Sidi Thabet, Morneg
and Boumhal) (Table 2). Even the number of citrus
plots sampled in the Cap Bon region (23 plots) was
higher than of Tunis (8 plots) and Bizerte (6 plots),
the global diversity of Phytoseiidae in these three
regions is similar (Figure 2).

Euseius stipulatus was the most abondant species
on citrus trees (82 %) followed by P. persimilis, N. cal-
ifornicus, A. rhenanoides and T. phialatus which only
represented respectively 4 %, 5 %, 3 % and 1 % of the
phytoseiids collected from citrus trees. These most
abundant phytoseiid species could be helplful in bi-
ological pest management programs. Since these
most important species are also present in weeds, it
is important to know which weed plants are favor-
able to these phytoseiid species. Additional stud-
ies are required to determine the factors that affect
the diversity but also the abundance of preys and
predators.
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