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 Photo on cover page: A classic voucher photo of right seta S5 with nearby lyrifissure idm5 [causing 
so much confusion in the identification of species in Paraphytoseius as it is difficult to see if specimen is not 
mounted properly; see Fig. 179, page 388] in a female paratype misidentified as Paraphytoseius nicobarensis 
by Gupta (1977) when it was P. cracentis (Corpuz and Rimando, 1966) as pointed out by Prasad and Karmakar 
(2015a:147). Even when this seta is absent as in P. orientalis, lyrifissure idm5 is always present.
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ABSTRACT

 (1) Holotype, paratype and non-type specimens of  Paraphytoseius cracentis (Corpuz and Rimando), 1966; 
Paraphytoseius ghanaensis Moraes, Zannou and Oliveira, in Moraes, Zannou, Ueckermann, Oliveira, Yaninek and 
Hanna, 2007 (photos of spermatheca only); Paraphytoseius horrifer (Pritchard and Baker), 1962; Paraphytoseius 
multidentatus Swirski and Shechter, 1961; Paraphytoseius nicobarensis (Gupta), 1977; Paraphytoseius orientalis 
(Narayanan, Kaur and Ghai), 1960; Paraphytoseius santurcensis De Leon, 1965, and Paraphytoseius scleroticus (Gupta 
and Ray), 1981, borrowed from different museums, persons, or collected by the author during 1972-1974, were studied.   
 (2) Over 300 pages of voucher photos consisting of over 900 photos of the above named species are 
presented. Record of some of the important characteristics as voucher photos are strongly suggested.
 (3) Seta S5, along with anterolaterally placed lyrifissure idm5, was found present in Paraphytoseius 
cracentis (Corpuz and Rimando), 1966. This seta was found absent but idm5 found present in Paraphytoseius 
orientalis (Narayanan, Kaur and Ghai), 1960. Therefore, former species (Paraphytoseius cracentis) 
was considered belonging to “cracentis species group Chant and McMurtry, 2003b” and later species 
(Paraphytoseius orientalis) belonging to “orientalis species group Chant and McMurtry, 2003b” as defined by 
Chant and McMurtry (2003: 220). Thus, both are valid species groups. 
 (4) Seta S5, reported absent in original publication of Paraphytoseius nicobarensis (Gupta), 1977, 
was found present in the paratype. Also, calyx of spermatheca was found to be disc-shaped with atrium placed 
proximally which Gupta (1977) had illustrated to be of trumpet-shape and having atrium placed at distal end. 
Therefore, it was considered misidentification and belonging to “cracentis species group Chant and McMurtry, 
2003b” and not in “orientalis species group” stated by Chant and McMurtry (2003b).  Also, it was considered 
junior synonym of P. cracentis as reported by Prasad and Karmakar (2015b).
 (5) Following species are considered junior synonyms of Paraphytoseius cracentis (Corpuz 
and Rimando), 1966, in which seta S5 is present: (i) Paraphytoseius hualienensis Ho and Lo, 1989; (ii) 
Paraphytoseius hyalinus (Tseng), 1973; and  (iii) Paraphytoseius nicobarensis (Gupta), 1977. 
 (6) Following species are considered junior synonyms of Paraphytoseius orientalis (Narayanan, 
Kaur and Ghai), 1960, in which seta S5 is absent: (i) Paraphytoseius apocynaevagrans (Chinniah and 
Mohanasundaram), 2001a; (ii) Paraphytoseius bhadrakaliensis (Gupta), 1969; (iii) Paraphytoseius 
camarae (Chinniah and Mohanasundaram), 2001b; (iv) Paraphytoseius chihpenensis Ho and Lo, 1989; (v) 
Paraphytoseius horrifer (Pritchard and Baker), 1962;  (vi) Paraphytoseius multidentatus Swirski and Shechter, 
1961; (vii) Paraphytoseius parabilis (Chaudhri), 1967;  (viii) Paraphytoseius santurcensis De Leon, 1965 (as 
stated by Prasad, 2015c); (ix) Paraphytoseius seychellensis Schicha and Corpuz-Raros, 1985; (x) Paraphytoseius 
subtropicus (Tseng), 1972; and (xi) Paraphytoseius urumanus (Ehara), 1967. 
 (7) Tiny dorsal podonotal seta z5 in all Paraphytoseius species was always found located slightly 
anterolateral to large solenostome gd5. 
 (8) Dorsal and ventral adenotaxy in species of Paraphytoseius is close but slightly different than in 
Amblyseius given by Aponte and McMurtry (1987), typhlodromine mite given by Swirski, Ragusa di Chiara and 
Tsolakis (1998), and Neoseiulus given by Beard (2001). The solenostomes and the lyrifissures on the dorsal and 
the ventral idiosoma of Paraphytoseius cracentis are included along with the published data on different species 
of Paraphytoseius. Importance of these are emphasized and difficulties in identification of some of these are 
discussed as reported by Prasad (2015a).
 (9) Setae z2 and z4 in Paraphytoseius scleroticus (Gupta and Ray), 1981, are long and serrated (unlike 
other species of Paraphytoseius), and  considered a valid species. As described poorly and only from a single 
holotype female, more specimens are necessary to confirm its validity. Some voucher photos of this species are 
included as reported by Prasad and Karmakar (2015a).
 (10) Calyx of spermatheca in Paraphytoseius ghanaensis Moraes, Zannou and Oliveira, in Moraes, 
Zannou, Ueckermann, Oliveira, Yaninek and Hanna, 2007, is unique in being long trumpet-shaped (unlike other 
species of Paraphytoseius in which it is cup- or dish-shaped) and  considered a valid species. 
 (11) Lateral incision on podonotum  lateral to base of seta s4 present in subtribe Paraphytoseiina Chant 
and McMurtry, 2003b, representing genus Paraphytoseius, may be collapsed or hidden under this seta causing 
confusion with subtribe Kampimodromina Chant and McMurtry, 2003b, in which this  incision is absent. Thus, 
confirmation, illustration, and or a voucher photo of this important structure is suggested as errors have been 
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done in past by some authors leading to misidentification of some species as pointed out in this publication. 
 (12) Although number of teeth on movable digit is 2-4 and on fixed digit 7-11 in different species of 
Paraphytoseius, some teeth are often difficult to see and variable in different populations [as seen in voucher 
photos and study of many Paraphytoseius orientalis (Narayanan, Kaur and Ghai), 1960, specimens collected 
in different states of India and presented in this study]. Thus, identification of a species based on the number of 
teeth (and variable shape of calyx) is suggested to be done only after studying these in several specimens. 
 (13) Leg IV in different species of Paraphytoseius always has large and thick spatulate or knobbed seta 
[one on each genu, tibia, basitarsus and distitarsus (total = 4)], traditionally called “macroseta” by all phytoseiid 
researchers. But legs I to IV (from femur to distitarsus) also have other heavy setae [1 or more on each femur, 
genu, tibia, basitarsus, distitarsus (total = over 15 in some species)] called as short, thick, stout, blunt, spatulate, 
and knobbed setae or macrosetae that vary in different species of Paraphytoseius. For comparison purposes, 
these latter setae have been called in present work as “modified setae” to differentiate from traditionally called 
“macrosetae” as proposed by Prasad (2015c). 
 (14) Length and shape of the modified setae on legs are variable from specimen to specimen even in the 
same species. Thus, examination of these in multiple specimens is necessary. 
 (15) In case of dispute, study of all available type and non-type specimens are necessary to know if 
variation is present and study of only 1-2 type specimens should be avoided.
 (16) Shape of calyx of spermatheca is variable due to collapsing of calyx or distortion in mounted 
specimens giving different shape than giving typical appearance requiring examination of this in multiple 
specimens. This: (i) In Paraphytoseius cracentis species group Chant and McMurtry, 2003b, in which seta S5 is 
present, is of  2 kinds: (a) Cup- or dish-shaped [cracentis (Corpuz and Rimando), 1966; hualienensis Ho and Lo, 
1989; hyalinus (Tseng), 1973; nicobarensis (Gupta), 1977]; (b) Bell-shaped [scleroticus (Gupta and Ray), 1981]. 
(ii) In Paraphytoseius orientalis species group Chant and McMurtry, 2003b, in which seta S5 is absent, is of  3 
kinds: (a) Cup- or dish-shaped [apocynaevagrans (Chinniah and Mohanasundaram), 2001a; bhadrakaliensis 
(Gupta), 1969; chihpenensis Ho and Lo, 1989; hilli Beard and Walter, 1996; horrifer (Pritchard and Baker), 
1962; multidentatus Swirski and Shechter, 1961; orientalis (Narayanan, Kaur and Ghai), 1960; parabilis 
(Chaudhri), 1967; santurcensis De Leon, 1965; seychellensis Schicha and Corpuz-Raros, 1985; subtropicus 
(Tseng), 1972; urumanus (Ehara), 1967]; (b) Bell-shaped (possibly distorted for cup-shape) [camarae (Chinniah 
and Mohanasundaram), 2001a];  and (c) Trumpet-shaped [ghanaensis Moraes, Zannou and Oliveira, in Moraes, 
Zannou, Ueckermann, Oliveira, Yaninek and Hanna, 2007]. 
 (17) Paraphytoseius arjunae (Sadanandan), 2006, has setae J2 and S5 and trumpet-shaped spermathecal 
calyx along with cleavage in dorsal shield lateral to seta s4 and long and greatly thickened spatulate macrosetae 
on genu, tibia, basitarsus, and distitarsus of leg IV. Thus, it does not belong to genus Paraphytoseius 
and has been transferred in new genus Paraphytoevanseius Prasad, in Prasad and Karmakar (2015b) as 
Paraphytoevanseius arjunae (Sadanandan). 
 (18) Misidentified as P. cracentis by Corpuz-Raros in the Florida State Collection of Arthropds, the 
females are actually P. orientalis as S5 is not present and only idm5 is present.   
 (19) Data on global measurements of different species based on original published data shown in 
several tables indicate the range of variation that are helpful in determining as to which species are close to or 
different from the related species. 
 (20) At present, cracentis species group include: (i) Paraphytoseius cracentis (Corpuz and Rimando), 
1966 and (ii) Paraphytoseius scleroticus (Gupta and Ray), 1981; while orientalis species group include: 
(i) Paraphytoseius ghanaensis Moraes, Zannou and Oliveira, in Moraes, Zannou, Ueckermann, Oliveira, 
Yaninek and Hanna, 2007; (ii) Paraphytoseius hilli Beard and Walter, 1996; and (iii) Paraphytoseius orientalis 
(Narayanan, Kaur and Ghai), 1960. Thus, only 5 species mentioned above (cracentis, ghanaensis, hilli, orientalis 
and scleroticus) are considered valid species in Paraphytoseius.
 (21) A total of 64 females, 3 males, 2 protonymphs, and 2 deutonymphs (Total = 71) of Paraphytoseius 
were collected from states of Assam (= 1 female), Bihar (= 33; 32 females and 1 male), Goa (= 1 female), 
Kerala (= 12; 9 females, 1 protonymph, and 2 deutonymphs), Madhya Pradesh (= 6 females), Odisha (= 7; 6 
females and 1 male), Punjab (= 2; 1 female and 1 male), Uttar Pradesh (= 8; 7 females and 1 protonymph), and 
West Bengal (= 1 female).  Of these 71 specimens, 6 females from Kerala [VP72-185 = 1 female; VP72-189 
= 3 females; and VP72-237 = 2 females] (not from other states) showed seta S5 present. On the basis of this 
seta, and other characteristics, these were identified as Paraphytoseius cracentis while remaining 65 specimens 
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(including remaining 6 from Kerala; 57 females, 3 males, 2 protonymphs, and 3 deutonymphs = 65 specimens) 
were identified as Paraphytoseius orientalis.  So many specimens of Paraphytoseius orientalis (= 65) have not 
been studied before from one country, including India. It is worth noting that 2 species (Paraphytoseius cracentis 
and Paraphytoseius orientalis) were collected in same Kerala state (south India) in this study. It is only the 
presence or the absence of seta S5 that separates these 2 species from each other. DNA studies of these 2 species 
is necessary in future to know if these 2 are same or different species. 
 (22) Paraphytoseius orientalis is re-described based on numerous specimens collected in India. 
Measurements of these are compared with measurements of holotype, paratype, and other female specimens 
given by global acarologists from Argentina, Burundi, Hong Kong, India, Kenya and Rwanda. In spite of 
variation in the characters that were measured or discussed from different countries, most of these fall within the 
range of variation for this species. Thus, emphasis is made not to use these as sole criteria for defining a new or 
described species, especially when only a few specimens are known.
 (23) Several errors were found in the museum preserved specimens of Paraphytoseius species which 
have been mentioned in the appropriate places. These errors are not on the part of the museums as the specimens 
were given to them by different persons. 
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INTRODUCTION
 Narayanan, Kaur and Ghai (1960) described Typhlodromus (Amblyseius) orientalis based on 6 females 
and 2 males collected from  leaves of ipomea  (Ipomoea sp., Convolvulaceae) and cotton (Gossypium sp., 
Malvaceae) in Chembur (a suburb of Bombay - now called Mumbai), Maharashtra state, India. Swirski and 
Shechter (1961) established a new genus Paraphytoseius and described their new species Paraphytoseius 
multidentatus based on 10 females (no males) collected from leaves of Ageratum houstonianum  (Asteraceae),  
Bambusa sp. (Poaceae), Cyclosorus (sic as subtescens) (Thelypteridaceae), Jasminum sp. (Oleaceae), pomelo 
(Citrus maxima, Rutaceae) and Urena lobata (Malvaceae) collected in Tai Po, Tai Po Hui, Ngao Tam Mei  
located near Mai Po (N.T. = New Territories), and Victoria Mountain Forest (Hong Kong Island), Hong Kong.  
As Ehara (1959) had described a new species Amblyseius orientalis, he (1967) considered Typhlodromus 
(Amblyseius) orientalis Narayanan, Kaur and Ghai, 1960, a junior homonym and gave a new replacement 
name Amblyseius narayanani Ehara and Ghai, in Ehara, 1967.  Thus, Typhlodromus (Amblyseius) orientalis 
Narayanan, Kaur and Ghai, 1960, was considered junior synonym of Paraphytoseius multidentatus Swirski and 
Shechter, 1961, in several subsequent publications establishing several other junior synonyms with species of 
Swirski and Shechter (Gupta, 1969, 1977, 1986, 2003). However, Matthysse and Denmark (1981) transferred 
Typhlodromus (Amblyseius) orientalis Narayanan, Kaur and Ghai, 1960, in genus Paraphytoseius Swirski 
and Shechter, 1961, but  in error as junior synonym of Paraphytoseius multidentatus Swirski and Shechter, 
1961. Same error was followed by Moraes, McMurtry and Denmark (1986).  This problem was recognized 
and corrected  by Chant and McMurtry (2003b) and followed subsequently by  Moraes, McMurtry, Denmark 
and Campos (2004); Chant and McMurtry (2007) and other authors (Moraes, Zannou, Ueckermann, Oliveira, 
Yaninek and Hanna, 2007; Guanilo, Moraes, Toledo and Knapp, 2008; Prasad, 2012) considering Paraphytoseius 
orientalis (Narayanan, Kaur and Ghai), 1960, as the valid species.

 There is controversy in published literature about synonymies of several species with Paraphytoseius 
orientalis (Narayanan, Kaur and Ghai), 1960 [= Paraphytoseius multidentatus Swirski and Shechter, 1961] 
(Matthysse and Denmark, 1981; McMurtry and Moraes, 1985; Gupta, 1986; Ho and Lo, 1989; Beard and Walter, 
1996; Denmark, Evans, Aguilar, Vargas and Ochoa, 1999; Chant and McMurtry, 2003b; 2007). Matthysse 
and Denmark (1981) considered presence or absence of seta S5 and presence or absence of notch, cleavage or 
invagination, on lateral side of the dorsal shield near seta s4 due to intraspecific variation, present or absent even 
in the same specimen.  Their synonymies of Paraphytoseius multidentatus included: Amblyseius bhadrakaliensis 
Gupta, 1969; Ptenoseius cracentis Corpuz and Rimando, 1966; Amblyseius (Ptenoseius) horrifer Pritchard 
and Baker, 1962; Amblyseius (Paraphytoseius) hyalinus Tseng, 1973; Amblyseius narayanani Ehara and Ghai, 
in Ehara, 1967 [new name for Typhlodromus (Amblyseius) orientalis Narayanan, Kaur and Ghai (1960) due 
to homonymy with Amblyseius orientalis Ehara, 1959]; Amblyseius nicobarensis Gupta, 1977; Typhlodromus 
(Amblyseius) orientalis Narayanan, Kaur and Ghai (1960) [preoccupied by Amblyseius orientalis Ehara, 1959]; 
Amblyseius (Ptenoseius) parabilis Chaudhri, 1967; Paraphytoseius santurcensis De Leon, 1965; Amblyseius 
(Paraphytoseius) subtropicus Tseng, 1972; and Amblyseius (Paraphytoseius) urumanus Ehara, 1967. 

 Gupta (1986) agreed with opinion of Matthysse and Denmark (1981) and treated Paraphytoseius 
bhadrakaliensis (Gupta), 1969; Paraphytoseius horrifer (Pritchard and Baker), 1962; Paraphytoseius 
narayanani Ehara and Ghai, in Ehara, 1967; and Paraphytoseius nicobarensis (Gupta), 1977, as junior synonyms 
of  [= Paraphytoseius multidentatus Swirski and Shechter, 1961] Paraphytoseius orientalis (Narayanan, 
Kaur and Ghai), 1960. However, Gupta (1986) considered Paraphytoseius scleroticus (Gupta and Ray),1981 
(described only from a female holotype from an unidentified plant in state of Uttar Pradesh, India) not a synonym 
but a distinct species in having serrated setae z2 and z4 than being smooth in [= Paraphytoseius multidentatus 
Swirski and Shechter, 1961] Paraphytoseius orientalis (Narayanan, Kaur and Ghai), 1960, although spermatheca 
and many other features in both species were alike. 

 Ho and Lo (1989), Schicha and Corpuz-Raros (1985), and Moraes and Denmark (1999) considered  
Paraphytoseius cracentis (Corpuz and Rimando), 1966, a distinct species and not a synonym of Paraphytoseius 
orientalis (Narayanan, Kaur and Ghai), 1960. Chant and McMurtry (2003b), in their extensive review of genus 
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Paraphytoseius Swirski and Shechter, 1961, using 20 main criteria, agreed with above opinion and discussed all 
15 species [missed to include Amblyseius (Paraphytoseius) apocynaevagrans Chinniah and Mohanasundaram, 
2001a, and Amblyseius (Paraphytoseius) camarae Chinniah and Mohanasundaram, 2001b; thus total = 17 
species] known by that time.  Considering presence or absence of seta S5 not intraspecific variation, they 
established 2 new species groups in this genus including different species as follow: (A) cracentis species group 
- having seta S5 present, and (B) orientalis species group - not having seta S5. Chant and McMurtry (2007) 
added Paraphytoseius apocynaevagrans (Chinniah and Mohanasundaram), 2001a [described as Amblyseius 
(Paraphytoseius) apocynaevagrans] in the above list which was not included in their list of 2003b. They missed 
to include the second species in their list of 2007 described by Chinniah and Mohanasundaram, 2001b, as 
Amblyseius (Paraphytoseius) camarae. As seta S5 is absent in these 2 species, they belong to orientalis species 
group.  
 
 Moraes (2005, 2013) listed 15 species in genus Paraphytoseius [bhadrakaliensis, chihpenensis, 
cracentis, hilli, horrifer, hualienensis, hyalinus, nicobarensis, orientalis, parabilis, santurcensis, scleroticus, 
seychellensis, subtropicus and urumanus]. But, missed to include apocynaevagrans and camarae described 
by Chinniah and Mohanasundaram (2001a, 2001b) and arjunae described by Sadanandan, 2006, in revised 
list of March 2013.  But, in October 2014, online database (www.lea.esalq.usp.br/phytoseiidae) of Demite, 
Moraes, McMurtry, Denmark and Castilho (2014), included 19 species in Paraphytoseius [apocynaevagrans, 
arjunae, bhadrakaliensis, camarae, chihpenensis, cracentis, ghanaensis, hilli, horrifer, hualienensis, hyalinus, 
nicobarensis, orientalis, parabilis, santurcensis, scleroticus, seychellensis, subtropicus and urumanus]. It is 
significant to note that Paraphytoseius orientalis (Narayanan, Kaur and Ghai), 1960, is one of a few species 
in Phytoseiidae having many controversial synonymies if the views of Matthysse and Denmark (1981) and 
Denmark, Evans, Aguilar, Vargas and Ochoa (1999) are accepted. 
 
 Paraphytoseius orientalis (Narayanan, Kaur and Ghai), 1960, described from India and subsequently 
reported from many other countries has been described briefly only. It is well known that old type specimens 
become difficult to examine when Hoyer’s medium deteriorates causing distortion of mites and different 
characters. Thus, some important characters cannot be examined or studied in re-examination of these types. In 
addition, often, it is difficult to borrow such types from the museums, or authors describing the new species, for 
study. In many cases, types are totally untraceable or lost even though mentioned in publication as deposited 
in some institutes. Some museums in recent years have begun preparing “voucher photos” of their types. We 
acarologists are way behind in this approach due to various reasons. 

 It should be noted that credit for transfer of Typhlodromus (Amblyseius) orientalis Narayanan, 
Kaur and Ghai, 1960, to genus Paraphytoseius was given to Matthysse and Denmark (1981) or Chant and 
McMurtry, 2003b, in various publications (Moraes, McMurtry and Denmark, 1986; Chant and McMurtry, 
2003b; Moraes, McMurtry, Denmark and Campos, 2004; Moraes, Zannou, Ueckermann, Oliveira, Yaninek 
and Hanna, 2007). But, in fact, it was Ehara (1966: 25) who had transferred Typhlodromus (Amblyseius) 
orientalis to genus Paraphytoseius stating as Paraphytoseius orientalis (Narayanan, Kaur and Ghai), 1960, 
new comb. Thus, he should be given credit for the transfer of this species to genus Paraphytoseius. Also, it 
was Ehara and Bhandhufalck (1977) who described male of Paraphytoseius multidentatus for the first time 
from Thailand (as stated before, this species was considered as junior synonym of Paraphytoseius orientalis 
by Chant and McMurtry, 2003b). It should be noted also that Ueckermann and Loots (1987) had pointed out 
that Paraphytoseius orientalis should be the type species of Paraphytoseius. But, this statement is not correct 
as Paraphytoseius multidentatus was originally named as the type species of the new genus Paraphytoseius by 
Swirski and Shechter (1961).

 Another point of interest was that Gupta (1977) had described his new species Amblyseius nicobarensis 
= Paraphytoseius nicobarensis stating absence of notch or cleavage in dorsal shield. Gupta and Ray (1981) had 
described their new species Amblyseius (Paraphytoseius) scleroticus having deeply notched lateral dorsal shield 
at level of s4 and having S5. In other words, these authors had recognized the 2 characteristics well (notch in 
dorsal shield and S5) if absent or present. However, Gupta (1986) mentioned and illustrated presence of S5 in 
his Amblyseius (Paraphytoseius) multidentatus (Swirski and Shechter). He accepted views of Matthysse and 
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Denmark (1981) that notch or cleavage in dorsal shield lateral to s4 and seta S5 lateral to Z5 were variable 
features and might be present or absent in same species. Thus, Gupta (1986) considered (a) Amblyseius 
bhadrakaliensis Gupta, 1969 =  Paraphytoseius bhadrakaliensis (Gupta), (b) Amblyseius (Ptenoseius) horrifer 
Pritchard and Baker, 1962 = Paraphytoseius horrifer (Pritchard and Baker), (c) Amblyseius (Paraphytoseius) 
narayanani Ehara and Ghai, in Ehara, 1967 = Paraphytoseius narayanani Ehara and Ghai, and (d) Amblyseius 
nicobarensis Gupta, 1977 = Paraphytoseius nicobarensis (Gupta) as junior synonyms of Amblyseius 
(Paraphytoseius) multidentatus.  From above statements, it is clear that Gupta (1986) had species he called 
Paraphytoseius multidentatus that had S5 present or absent. It was not until classic work of Chant and McMurtry 
(2003b) when it was clearly established that these were 2 species: (a) Those in which S5 was present (placed in 
cracentis species group Chant and McMurtry, 2003b) and (b) Those in which S5 was absent (placed in orientalis 
species group Chant and McMurtry, 2003b).  So, question is - Did Gupta (1986), possibly, had Paraphytoseius 
cracentis also in his collection? Answer to this question is provided later under Paraphytoseius nicobarensis and 
study of Paraphytoseius cracentis collected from south India (former considered misidentification and junior 
synonym of the latter by Prasad and Karmakar, 2015b).

 Here, it is worth noting that Chant and McMurtry (2003b) had established 2 subtribes in tribe 
Kampimodromini on the basis of Z2 and notch in the dorsal shield: (a) Subtribe Kampimodromina Chant and 
McMurtry (2003b) - in which seta Z2 was absent and notch or incision in lateral margin of dorsal shield at level 
of seta s4 was also absent; and  (b) Subtribe Paraphytoseiina Chant and McMurtry (2003b) - in which seta Z2 
was absent and notch or incision in lateral margin of dorsal shield at level of seta s4 was present. This subtribe 
includes genus Paraphytoseius. Thus, all species of this genus always have distinct notch or incision in the 
lateral margin of the dorsal shield lateral to s4. Considering this fact, Amblyseius nicobarensis = Paraphytoseius 
nicobarensis of Gupta (1977) in which Z2 and notch in dorsal shield were stated to be absent, would belong 
entirely in different subtribe of Kampimodromina Chant and McMurtry (2003b). It is clear that one mistake of 
an author of this kind may lead to errors, especially when a large number of specimens are not available or when 
some characters are not clearly evident in Hoyer’s mounted specimens. 
 
 Considering controversies in published literature about different species of genus Paraphytoseius, this 
study focused on several aspects: (1) Cleavage or notch in the dorsal shield lateral to s4; (2) Seta S5; (3) Shape 
and size of ventral structures; (4) Measurements of dorsal and ventral setae; (5) Spermatheca; (6) Chelicera; (7) 
Modified setae and macrosetae on legs I-IV; and (8) Validity and synonymies of species. Thus, many types of 
different species were borrowed from various museums, different persons, included the specimens from India, 
and took voucher photos. Solenostomes, lyrifissures and sigilla of the dorsal shield were also studied in as detail 
as possible establishing the significance of the solenostome gd5 located posteromedial to z5 and the lyrifissure 
idm5 located posterolateral to Z4 and lateral to Z5.

 Paraphytoseius orientalis (Narayanan, Kaur and Ghai), 1960, has been re-described in detail based on 
mites collected in state of Bihar, India, during 1972-1973, and measurements given. These have been compared 
with measurements of types and non-type  females reported from Argentina, Burundi, Hong Kong, India, Kenya, 
Philippines and Rwanda. Never compared together before, all these data are given in several tables, compared 
together with the global data, and discussed. In spite of variation in measurements of characters from different 
countries, most of these fall in the range of the global variation. Several new observations are made and previous 
synonymies are discussed. New synonyms are also given.  

 In this work on the revision of the genus Paraphytoseius, other than studying own collected mites in 
India, it was decided not only to include all the species with known information in the published works but 
also to study as many holotype, paratype, and non-type specimens available from different museums. This was 
done to study and present the variation not only in different species but also in different specimens of the same 
species, document these in the voucher photos, and compare with the published data. This study clearly indicates 
the benefit of such decision as given in the result and the discussion sections. 

 Difficulties in remounting of the old mites and in preparation of voucher photos are discussed. 
Regardless of these difficulties, it is hoped that phytoseiid researchers will not only follow appeal of Chant and 
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McMurtry (2003: 182) for describing species of Phytoseiidae in detail but will follow request of this author for 
including voucher photos for online use by other researchers as done so nicely by Minor (2008, 2013) for New 
Zealand Phytoseiidae (http://keys.lucidcentral.org/keys/v3/phytoseiidae/key/Phytoseiidae/Media/HTML/about.
htm) and by Tixier, Baldassar, Duso and Kreiter (2012) for phytoseiid mites in European vine fields (http://
www1.montpellier.inra.fr/CBGP/phytoseiidae/sitewebvineyards2/index.htm). 

 As this is a reference book and many readers like to know all authors’ names in a reference than reading 
et al., these names have been given fully in the text. Use of articles (the, a, an) in the text of description has been 
avoided as much as possible and the numbers 1-10 given as such than being spelled. Even though idiosomal 
setae are in pairs, these setae are called as “seta” than saying “setae” unless 2 or more pairs are discussed 
together. Synonymized species are given in brackets [ ]. Paired paranal (also called as paraanal) setae (a1, a2) 
and single postanal seta (a3) are always present in all species of Phytoseiidae, including Paraphytoseius, and, 
therefore, not discussed in description of all species. Pilus dentilus has also been published in literature as “pilus 
dentilis” but has been called “pilus dentilus” in this publication. 

 As variations were noted in most specimens studied, only selected voucher photos of each specimen 
of a species have been included even though many more photos of these were taken. Some specimens were 
in poor condition but had some good characteristics and, therefore, used in the present study. Figures of legs 
and spermatheca have been placed in one place also at the end of some species to show the variations and 
indicate that all of these may not be clear in one specimen. Therefore, study of several specimens is necessary to 
understand these fully. 

 Large spatulate setae on genu, tibia, basitarsus and distitarsus of leg IV have been called as 
“macrosetae” as have been called by all phytoseiid researchers. But, the short, heavy, knobbed, clavate or club-
shaped setae present from femur to distitarsus on legs I-IV, called by different names by different researchers, 
have been called “modified setae” as proposed by Prasad (2015c).

 By the time this work was nearing completion, a few papers were published on some species of 
Paraphytoseius included in this work and are worth mentioning. These are: 

 (1) Prasad and Karmakar (2015a) - Holotype female of Paraphytoseius scleroticus after 33 years: 
voucher photos, comments and description of a new genus (Acari: Phytoseiidae). Persian Journal of Acarology, 
4(1): 27-42. In this work, voucher photos of only known female holotype of P. scleroticus (Gupta and Ray, 
1981) were presented confirming the identity of this species. Also, a new genus, Paraphytoevanseius Prasad, 
was established and Amblyseius (Paraphytoseius) arjunae Sadanandan, 2006, transferred to this new genus as 
Paraphytoseius arjunae (Sadanandan). 

 (2) Prasad and Karmakar (2015b) - Paraphytoseius nicobarensis (Acari: Phytoseiidae): exact identity, 
comments and voucher photos of types after 37 years. Persian Journal of Acarology, 4(2): 143-162. In this work, 
voucher photos of holotype and paratypes of P.  nicobarensis (Gupta, 1977) were provided and this species 
considered a junior synonym of Paraphytoseius cracentis (Corpuz and Rimando, 1966). 

 (3) Prasad (2015a) - Solenostomes and lyrifissures in Paraphytoseius santurcensis De Leon (Acari: 
Phytoseiidae): comments and voucher photos. Persian Journal of Acarology, 4(2): 163-188. In this work, voucher 
photos of solenostomes and lyrifissures of Paraphytoseius santurcensis are provided and a hypothetical model of 
these along with the setae of the dorsal shield of P. cracentis in a line drawing is given. 

 (4) Prasad (2015b) - Sigilla in four species of Paraphytoseius (Acari: Phytoseiidae): comments and 
voucher photos. Persian Journal of Acarology, 4(3): 249-276. In this work, sigilla of 4 species of Paraphytoseius 
[cracentis; multidentatus Swirski and Shechter, 1961; orientalis (Narayanan, Kaur and Ghai, 1960) and 
santurcensis] are provided indicating that these are similar to those described by Athias-Henriot (1975a). 
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 (5) Prasad (2015c) - Study of nine paratypes of Paraphytoseius santurcensis De Leon, 1965 (Acari: 
Phytoseiidae) after 50 years: comments and voucher photos. Persian Journal of Acarology, 4, Suppl., 441-523. 
In this work, results of the study of 7 paratype females and 2 paratype males of P. santurcensis giving many 
voucher photos of these specimens are presented. On the basis of this study, P. santurcensis is considered as a 
junior synonym of P. orientalis confirming the synonymy established by Matthysse and Denmark (1981).

 The geographical distributions of 19 species of Paraphytoseius known prior to the present work 
are given in Table 1. The measurement data of P. orientalis and P. cracentis from the author collections in 
India, representing 2 species groups, are summarized in Tables 2-4 and 18-20 and global data of 19 species  
in Tables 5-8 and  14-17. In Table 9, measurements of type females of P. multidentatus and P. orientalis by 
different authors are compared. In  Tables 10-12, these are compared with the measurements of those of the 
type specimens of P. horrifer, P. multidentatus and P. orientalis, representing orientalis species group, of this 
author. In Tables 14-17, global measurement data of 6 species representing cracentis species group, are given. 
In Tables 21-23, type measurements of the dorsal idiosomal characteristics in the females of P. cracentis and 
P. nicobarensis are presented with those of the published data and that of this author. Finally, in Table 24, 
measurements of the macrosetae and the modified setae, the distinguishing features used by some for separating 
closely related species in Paraphytoseius species, are compared. The measurement data from some countries, 
including that of Gupta (1986), was not included in Table 4 as it did not include average of most characters. 
The global data and that of the author are used in the results and the discussion to clarify the present situation 
of Paraphytoseius orientalis (Narayanan, Kaur and Ghai), 1960, and related species. This kind of comparative 
global data has never been published together before and is worth examining closely as these show the range of 
global variations.  
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Ruinzori, Belgian Congo 
(now Democratic Re-
public of Congo), 6 May 
1955, slide #1, 1 female, 
from Hoslundia, PARA-
TYPE, USNM

Ruinzori, Belgian Congo, 
6 May 1955, slide #2, 4 
females (female #1 = Typh-
lodromus athiasae, now 
Typhlodromalus athiasae); 
females #2, 3, 4 = horrifer, 
from Hoslundia,
PARATYPES, USNM

Tai-Po-Hui, Hong Kong, 
13 August 1960, slide 
#1, 1 female with an egg 
on left, from Jasminum, 
PARATYPE, ISRAEL 
MUSEUM

Tai-Po-Hui, Hong Kong, 
13 August 1960 (sic as 
13 March 1960), slide 
#2,1 female with missing 
gnathosoma and miss-
ing 1 leg on female, from 
Jasminum, PARATYPE, 
ISRAEL MUSEUM

Ruinzori, Belgian Congo 
(now Democratic Re-
public of Congo), 6 May 
1955, 3 females, from 
Hoslundia, stated HOLO-
TYPE, USNM

 Fig. 2.  Paraphytoseius horrifer - Top 3 slides, HOLOTYPE and PARATYPES, from Belgian Congo, 
identified by Pritchard & Baker, 1962, USNM. Paraphytoseius multidentatus - Bottom 2 slides, slide #1 & 2, 
PARATYPES, from Hong Kong, identified by Swirski & Schechter, 1961, in Israel Museum, on loan to USNM.
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 Fig. 8.  Hypothetical model of cracentis species group of Paraphytoseius showing setae, solenostomes 
(gd), lyrifissures (id), and some sigilla (sg) in approximate locations on the dorsal idiosoma. Letter ‘X’ indicates 
absence of seta in that location but present in other genera of Phytoseiidae [Solenostomes = 7 pairs on DS + 1 
pair on PE = 8 pairs] [Lyrifissures = 16 pairs on DS + 3 pairs on PE = 19 pairs].
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 Fig. 31.  Paraphytoseius cracentis - Dorsal shield with landmark setae  j1, j3, s4, Z4, Z5 and peritremes 
extending anterior to bases of j1. Cleavage (CLE) in dorsal shield lateral to s4 barely evident. Setae r3, R1 and 
JV5* (* ventral seta) on soft integument [FSCA, Philippines, non-type, slide #1, female #1, 200x].
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 Fig. 32.  Paraphytoseius cracentis - Dorsal shield with j1, j3, j4, j5, j6, z2, z4, z5, Z1, s4 and peritremes 
extending anterior to bases of j1. Cleavage (CLE) in dorsal shield lateral to s4 barely evident. Some reticulation 
of dorsal shield and several central folds on podonotum (ACF) seen. Setae r3 and R1 on integument. Soleno-
stome gd5 seen posteromedial to z5 [FSCA, Philippines, non-type, slide #1, female #1, 400x].
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 Fig. 125.  Paraphytoseius multidentatus - Top: Left leg IV (L-LIV) with 1 spatulate macroseta on each 
genu (SgeIV), tibia (StiIV) and basitarsus (SbtaIV) but 1 clavate modified seta also present. Bottom: Same leg as 
above but enlarged to show spatulate macrosetae (StiIV and SbtaIV) along with 1 clavate modified seta (MtiIV 
and MbtaIV) [Israel Museum, Hong Kong, PARATYPE, slide #2, female #1, Jasminum, 400x].
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 Fig. 126.  Paraphytoseius multidentatus - Dorsal shield with setae j1, j3, j4, j5, j6, J5, z2, z4, z5 (an-
terolateral to gd5), Z1, Z4, Z5 and s4. Setae r3, R1 and JV5* (* ventral seta) on integument. An egg (EG) on left. 
Setae r3 and R1 on integument [Israel Museum, Hong Kong, PARATYPE, slide #3, female #1, Ageratum, 200x]. 
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 Fig. 133.  Paraphytoseius multidentatus - Dorsal shield with landmark setae  j1, j3, s4, Z4, and Z5, 
cleavage lateral to s4, muscle marks (MM) and peritremes to j1. Setae r3, R1 and JV5* (* ventral seta) and meta-
podal shield (MP) on soft integument.  [FSM, Hong Kong, PARATYPE, slide #1, female #1, Urena, 200x].
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 Fig. 134.  Paraphytoseius multidentatus -  Setae j1, j3, j4, j5, j6, z2, z4, z5, Z1, s4, muscle marks (MM), 
solenostomes gd2 and gd5, and lyrifissures idm1 and id7. Peritremes (PE) to j1. Lateral cleavage (CLE) near s4. 
Setae r3, R1 and metapodal shield (MP) on soft integument [FSM, Hong Kong, PARATYPE, slide #1, female #1, 
Urena, 400x].
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 Fig. 179. Paraphytoseius nicobarensis - Top: Dorsal shield with setae J5, Z4, Z5, and S5. Bottom: Enlarged 
view of Z4 showing gd8 and seta S5 located anterolateral to idm5 and in between bases of Z4 and Z5 [USNM, 
India, PARATYPE, slide #1, female #1, 400x].
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