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ABSTRACT

A new species of the family Stigmaeidae, the genus Agistemus group terminalis, namely:
A. peruvianus n. sp., inhabiting foliage of a native forest tree called algarrobo, Neltuma
piurensis (Fabaceae), from Piura, north-western Peru, is described and illustrated based
on females, males, and deutonymphs. The mites were found during spring, summer, and
autumn, but more frequently observed autumn (March to June). A key to the Peru species
of the genus Agistemus is provided.

Keywords Trombidiformes; Prostigmata; taxonomy; predatory mites; forest
Zoobank http://zoobank.org/8EDDBA9E-BAAA-471C-88F3-23B07F50FC7B

Introduction
Stigmaeidae is one of the mite families in the superfamily Raphignathoidea (Acari: Trombid-
iformes: Prostigmata) and is one of the best-studied mite families, as several genera of the
family were revised recently (Fan et al. 2016). The first key to the genera of Stigmaeidae was
developed by González-Rodríguez (1965). Forty years later, Fan & Zhang (2005) compiled a
key to the 26 genera then known and the first key to life stages of Stigmaeidae. Subsequently,
Fan & Flechtmann (2015) summarized the research on the taxonomy, biology, and ecology of
this family and counted 534 species in 33 genera. A year later, Fan et al. (2016) provides a
catalogue that contained information on the systematic position of 577 species in 34 genera,
their host plant range, and their referenced geographical distribution, and present a pictorial
key to genera, of which in the Neotropics they reported 49 species in 8 genera, with Agistemus
the most abundant. Recently Rehman, et al. (2018), separated the genus Agistemus species into
two species groups; namely: fleschneri based on one pair of aggenital setae with 14 species;
and terminalis based on two pairs of aggenital setae with 69 species. In the present study, we
follow the definition of the genus Agistemus provided by Fan & Zhang (2005).

The genus Agistemus is one of the largest genera of the Stigmaeidae containing 85 valid
species (Beron 2020), A. piquinnusMonjarás-Barrera & Johann, A. bahiensis Bizarro & Johann,
A. neocollyerae Kamran et al., and A. arabensis Kamran et al. in Saudi Arabia were recently
described and illustrated, adding up to 89 species (Beron 2020, Monjarás-Barrera et al. 2020,
Bizarro et al. 2022, Kamran et al. 2023). Some species of this genus are known to prey on
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phytophagous mites of three families namely, Tetranychidae, Tenuipalpidae, and Eriophyidae,
and on eggs of phytophagous insects (González-Rodríguez 1963; Elbadry et al. 1969; Muma &
Selhime 1971; Hafez et al. 1983; Ehara 1985; Osman & Zaki 1986; Kethley 1990; Abou-Awad
& Elsawi 1993; Momen 2001; Ferla & Moraes 2003; Gerson et al. 2003; Zhang 2003; Fan
& Zhang 2005; Moraes & Flechtmann 2008; Leiva et al. 2013; Da Silva et al. 2015; Fan &
Flechtmann 2015). Some of these species are associated with citrus (Muma & Selhime 1971;
Garcia-Mari et al. 1986; Matioli et al. 2002, 2007; Childers & Ueckermann 2014), grapevines
(Vitis vinifera L., Vitis labrusca L.) (Vitaceae), weeds associated with vineyard agroecosystem
in Brazil (Johann et al. 2013), olive, Olea europaea L. (Oleaceae), variety Arauco in Argentina
(Leiva et al. 2013), and Capsicum annuum L. (Solanaceae) in Mexico (Monjarás-Barrera et al.
2020).

Four species ofAgistemus Summerswere previously reported fromPeru, namely: Agistemus
fleschneri Summers, A. longisetus González-Rodríguez, A. floridanus González-Rodríguez,
and A. terminalis (Quayle) (González-Rodríguez 1963; González-Rodríguez 1965; Fan et al.
2016). Herein, Agistemus peruvianus n. sp., is described and illustrated as a new species from
specimens collected onNeltuma piurensis (L. Vásquez, Escurra &Huamán) C.E. Hughes &G.P.
Lewis (Fabaceae) (Hughes et al. 2022) in Piura, north-western Peru, a forest tree recognized
for its great economic, and ecological benefits (SERFOR 2021), and a key to all species of the
genus Agistemus in Peru is presented.

Material and methods
The Agistemus specimens were collected from leaves of the native forest tree Neltuma
piurensis on the campus of the Universidad Nacional de Piura (UNP), Peru (5°10′46.89″S;
80°37′04.31″W; 34 m a.s.l.) during June 2020 to June 2021. The climatic dataused (average
daily temperatures and relative humidity for the sampling period) were obtained from the
MetRadarUdep1 located within Universidad de Piura (UDEP), about 2.5km from the sampled
trees (5°10′14″S; 80°38′18″W; 36 m a.s.l.). A total of 50 leaves, were collected randomly
every two weeks, from the lower third of the trees and placed into paper bags and transferred
to the laboratory. Thereafter, yellow mites were collected with a fine-tipped brush under the
stereomicroscope (ZEISS Stemi 508) and were preserved in 70% ethanol. The preserved mites
were then mounted dorso-ventrally on a microscope slide in Hoyer’s medium and put in an
oven at 50 °C for 7 days (Walter and Krantz 2009), then the slides were sealed with nail polish.
All mites were examined under a Nikon Eclipse E200 phase-contrast compound microscope.
Measurements were done using the same microscope and are given in μm. Setae were measured
from the centre of the seta base to the tip of the seta; distances between setae were measured as
the distance from the centre of one seta base to the other. The nomenclature for gnathosomal
and leg setation follows that of Grandjean (1944) and for the idiosomal setae that of Kethley
(1990). The photos were taken using a AixoCam MRc5 camera mounted on a Zeiss Axio
Imager.Z2 AX10 DIC compound microscope. The type materials are deposited in UNP—
Acarology collection of the Entomology Laboratory, SL01LA68, at the Universidad Nacional
de Piura, Peru; ESALQ— Departamento de Entomologia e Acarologia, Escola Superior de
Agricultura “Luiz de Queiroz″, Universidade de São Paulo, Brazil; and IB— Instituto Biológico
de Campinas, São Paulo, Brazil.

Taxonomy
Family Stigmaeidae Oudemans, 1931

Genus Agistemus Summers, 1960

Agistemus Summers, 1960: 234.
Type species— Caligonus terminalis Quayle 1912, by original designation.
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Agistemus terminalis (Quayle), Summers 1960: 234

Diagnosis—Based on Fan & Zhang 2005.
Species group terminalis
Type species— Agistemus terminalis (Quayle). Diagnosis Based on Rehman et al. 2018.

Two pairs of aggenital setae (ag1-2).

Agistemus peruvianus Escobar-Garcia, Matioli & Ueckermann n. sp.

Zoobank: E29BA6C8-8C2F-453B-B08C-7135705998BE
(Figures 1–6, Tables 1–3)

Type material examined

Holotype female— Peru, campus of the Universidad Nacional de Piura, Piura (5°10′46.9″S
80°37′04.31″W), May 10, 2021, Hector Escobar (SL01LA68).

Paratypes—Six females, two males, and two deutonymphs on separate microscope slides
in (SL01LA68); two females on separate microscope slides in ESALQ; one female and one
deutonymph, on separate microscope slides in IB, same data as holotype, except collected
between October 12, 2020 to June 07, 2021.

General diagnosis

Female
Aggenital shield entire with two pairs of aggenital setae (ag1-2); prodorsal and hysterosomal

shields without reticulation (smooth); humeral plates present, setae c2 on humeral plates; dorsal
idiosomal setae long, barbed, and inserted on strong tubercles, ratios sci/pob 4.2 ± 0.1, pob/eye
2.04 ± 0.0, vi/vi–vi 2.9 ± 0.1, ve/ve–sci 2.4 ± 0.1, c1/c1–c1 3.2 ± 0.1, d1/d1–d1 1.2 ± 0.1, e1/e1–e1
2.9 ± 0.1; tibia I and II with one barbed seta; tibia III and IV with two of this type of seta.

Description

Female (n=10)
(Figures 1–4)
Body— Yellowish, and with eyes red, lateral on prodorsal shield. The length of the body

was measured from the posterior margin of the idiosoma to the tip of the infracapitulum 365 ±
3.3 (340–420).

Idiosomal dorsum— Idiosoma broadly oval. Prodorsal shield subtriangular smooth, with
one pair of eyes 9.0 ± 0.2 (8–10); two post ocular bodies pob 18.3 ± 0.3 (17–20), and 3 pairs
of setae (vi, ve and sci) (Fig. 1); sci/pob 4.2 ± 0.1 (3.8–4.5); pob/eye 2.04 ± 0.0 (2.0–2.1).
Humeral shields smooth, small and bearing setae c2. Hysterosomal shield polygonal without
reticulations (smooth), bearing five pairs of setae (c1, d1, d2, e1 and e2), intercalary shields
smooth and with setae f, suranal shield entire and smooth, with two pairs of setae (h1 and h2)
(Fig. 2). Dorsal setae inserted on tubercles, long, barbed, h1 and h2 comparatively shorter than
other dorsal setae (ve ≥ e1 ≥ e2 ≥ d1 > c1 ≥ d2 ≥ sci > f > vi > c2 > h1 > h2, based on mean ±
SE with 95% confidence interval of the means). Setae h1 longer than setae h2; setae h2 inserted
anterior to setae h1. Ratios: vi/vi–vi 2.9 ± 0.1 (2.6–3.1), ve/ve–sci 2.4 ± 0.1 (2.2–2.6), c1/c1–c1
3.2 ± 0.1 (2.6–4.3),d1/d1–d1 1.2 ± 0.1 (1.1–1.4),e1/e1–e1 2.9 ± 0.1 (2.5–3.2). Lengths of dorsal
setae and distance between dorsal setae are presented in Table 1.

Gnathosoma—The infracapitulum bearing subcapitular setae m 25.8 ± 0.3 (22.5–30.0), n
39.2 ± 1.0 (35–45), adoral setae or1 15.8 ± 0.3 (15–17) and or2 10.6 ± 0.4 (8–15). Distances
m–m 40.4 ± 1.1 (35–45), n–n 33.3 ± 0.7 (30–35), or1–or1 14.1 ± 0.4 (12–15), or2–or2 7.3 ±
0.2 (6–8). Cheliceral stylet 37.1 ± 0.7 (35–40) slightly longer than palp tarsus 22 ± 0.1 (20–23).
Palp with pair supracoxal setae elcp; palp trochanter without setae; palp femur with two smooth
setae (l′, v″) and one barbed seta (d); palp genu with one smooth seta (l′); palp tibia with two
smooth setae (l′, l″), one well-developed claw (18–22), one seta associated with claw (l′T); palp
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Figure 1 Agistemus peruvianus n. sp., (Holotype female). A – Dorsum; B – Venter; C – Palptarsus with eupathidia, fused at basis, trifid
distally (indicated by arrow); D – Aggenital shield entire, horseshoe-shaped, bearing two pairs of setae (ag1 and ag2), and anogenital covers
with one pair of genital setae (g1) and three pairs of pseudanal setae (ps1-3).

tarsus (22–23) with four simple setae (ba, bp, va and lp), one solenidion (ω) (6–8), subapical
eupathidium (acmζ ) and three eupathidia (sulζ, ul′ζ, ul″ζ ), fused at basis, trifid distally (Fig. 3).

Idiosomal venter— Striae between setae 1a–1a, 3a–3a, and 4a–4a obliquely longitudinal.
Striae form a diamond-shaped pattern between setae 1a–3a, and 4a–ag1 (Fig. 2B). In addition,
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Figure 2 Agistemus peruvianus n. sp. (Holotype female). A – Idiosomal dorsum; B – Idiosomal venter.

the area between setae 3a–4a with longitudinal striation. Aggenital shield entire, horseshoe-
shaped, bearing two pairs of setae (ag1 and ag2). Anogenital covers with one pair of genital
setae (g1) and three pairs of pseudanal setae (ps1-3), ps1 barbed (Fig.1D). Lengths of ventral
setae and distance between ventral setae are presented in Table 2.

Leg chaetotaxy — Legs I–IV with two tarsal claws and an arolium with tenent hairs
between the claws. Number of setae on leg segments, with solenidia (on tibiae and tarsus),
supracoxal setae (on coxae), and specialized setae (on genua) given in parentheses: coxae
2 (+1elcp)–1–2–2, trochanters 1–1–1–1, femora 5–4–2–2, genua 3 (+1κ)–1–0–0, tibiae 5
(+1φρ)–5 (+1φρ)–5 (+1φρ)–5 (+1φρ), and tarsi 12 (+1ω)–9 (+1ω)–7 (+1ω)–7 (Fig. 4). Dorsal
seta on femur I (dFI) barbed 44.4 ± 1.8 (38–53), equal than h1, 1.0 ± 0.1 (0.9–1.1) times length
of h1; dorsal seta on genu I (dGI) barbed 33.3 ± 0.8 (30–38). Length of solenidion on tibia
(φρ): Tibia I φρ 20.9 ± 0.3 (20–22); Tibia II φρ 17.6 ± 0.5 (16–20); Tibia III φρ 16.0 ± 0.3
(15–18); Tibia IV φρ 15.6 ± 0.2 (15–17). Length of solenidion on tarsus (ω): tarsus I ω 22.4
± 0.7 (20–25); tarsus II ω 21.6 ± 0.6 (20–25); tarsus III ω 15.3 ± 0.2 (15–17). Length tarsal
claws I–IV (15–17). Leg chaetotaxy also is as in Table 3.

Male (n=2)
(Figure 5)
Body—Yellowish, with eyes red lateral on prodorsal shield. The male is smaller than the

female, with a body that tapers posteriorly. The length of the body was measured from the
posterior margin of the idiosoma to tip of infracapitulum 290–300, width of idiosomal 155–157.

Idiosomal dorsum — Prodorsal shield subtriangular smooth, with one pair of eyes; two
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Figure 3 Gnathosoma of Agistemus peruvianus n. sp. (Holotype female). A – Palp tibia and tarsus;
B – Dorsum of gnathosoma; C – Venter of gnathosoma.

pob and three pairs of setae (vi, ve and sci); ratio: sci/pob: (3.9–4.2); pob/eye (2.0–2.1).
Humeral shields smooth, small and bearing setae c2. Hysterosomal shield polygonal without
reticulations (smooth), bearing six pairs of setae (c1, d1, d2, e1, e2, and f ) (Fig. 5A); suranal
shield entire and smooth, with two pairs of setae (h1 and h2). Dorsal setae inserted on tubercles,
long, barbed, h1 and h2 comparatively shorter than other dorsal setae. Lengths of dorsal setae:
vi (49–52), ve (70–80), sci (63–70), c1 (60–65), c2 (45–47), d1 (57–58), d2 (63–65), e1 (25–32),
e2 (58–60), f (50–57), h1 18, h2 20, distances between dorsal idiosomal setae: vi–vi (21–22),
ve–ve (42–47), ve–sci 40, sci–sci (89–95), c1–c1 (19–25), c2–c2 150, d1–d1 (55–57), d2–d2
(90–100), e1–e1 22, e2–e2 (76–80), f –f (39–40), h1–h1 10, h2–h2 (35–37). Ratios: vi/vi–vi
(2.3), ve/ve–sci (1.7–2.0), c1/c1–c1 (2.6–3.2), d1/d1–d1 1.0, e1/e1–e1 (1.1–1.4).

Gnathosoma—Similar to that of female. The infracapitulum bearing subcapitular setae m
(27–28), n (37–45), adoral setae or1 15, or2 13. Distances m–m (39–42), n–n (29–35), or1–or1
14, or2–or2 6. Cheliceral stylet 35 slightly longer than palptarsus (18–20). Palp with pair
supracoxal setae elcp; palp trochanter without setae; palp femur with two smooth setae (l′, v″)
and one barbed seta (d); palp genu with one smooth seta (l′); palp tibia with two smooth setae
(l′, l″), one well-developed claw 20, one seta associated with claw (l′T); palptarsus, with four
simple setae (ba, bp, va and lp), one solenidion (ω) 8, subapical eupathidium (acm) and three
eupathidia (sul, ul′, ul″), fused at basis, trifid distally (Fig. 5B).

Idiosomal Venter — Striae between the setae 1a–1a, 3a–3a, and 4a–4a with obliquely
longitudinal. Striae also form a diamond-shaped pattern between the setae 1a–3a, and 4a–g1.
Area between setae 3a–4a with longitudinal striation. Anogenital covers with three pairs of
pseudanal setae (ps1-3). Lengths of ventral setae: 1a (20–21), 3a 20, 4a 18, ag1 (10–14), ag2
(10–12); distances between ventral idiosomal setae: 1a–1a (30–32), 3a–3a (42–45), 4a–4a
(26–42), ag1–ag1 20, ag2–ag2 27.

Leg chaetotaxy— Leg setal counts as in female except tarsi 12 (+2ω) –9 (+2ω) –7 (+1ω)
–7 (+1ω). Dorsal seta on femur I (dFI) barbed (47–48), longer than h1, 2.6–2.7 times length of
h1; dorsal seta on genu I (dGI) barbed (34–35). Length of solenidion on tibia (φρ): Tibia I φρ
(20–22), tibia II φρ (15–16); tibia III φρ 15; tibia IV φρ 15. Length of solenidion on tarsus (ω):
tarsus I ωI (32–35), ωII 22, distance ωI–ωII 15 (Fig. 5B); tarsus II ωI (30–32), ωII (22–24),
distance ωI–ωII (2–3); tarsus III ωI (12–13); tarsus IV ωI (14–16). Length tarsal claws I–IV
15.
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Figure 4 Agistemus peruvianus n. sp. (Holotype female). A – Leg I without tarsus I; B – Tarsus I; C – Leg II; D – Leg III; E – Leg IV.

Aedeagus. Aedeagus an elongated shaft, 50–55 long, terminal third bifid. Posterior half
enclosed in a broad sheath (11–12 height, 16–17 width) which ends in two pointed sclerotized
structures which may act as a guide.

Deutonymph (n=3)
(Figure 6)
Body — Deutonymph also yellowish with red eyes lateral on prodorsal shield. The

deutonymph is smaller than the female. The length of the body was measured from the
posterior margin of the idiosoma to the tip of the infracapitulum 316.1 ± 8.4; width of idiosomal
156.0 ± 6.5 (Fig. 6A).

Idiosomal dorsum — Prodorsal shield subtriangular smooth, with one pair of eyes; two
post ocular bodies (pob) (Fig. 6B), and three pairs of setae (vi, ve and sci); ratio: sci/pob:
3.2; pob/eye 2.5; humeral shields smooth, small and bearing setae c2. Hysterosomal shield
polygonal without reticulations (smooth), bearing five pairs of setae (c1, d1, d2, e1 and e2);
intercalary shields smooth and with setae f (Fig. 6C); suranal shield entire and smooth, with
two pairs of setae (h1 and h2). Dorsal setae inserted on tubercles, long, barbed, h1 and h2
comparatively shorter than other dorsal setae. Setae h1 longer than setae h2. Lengths of dorsal
setae: vi 43.3 ± 3.3, ve 66.8 ± 6.8, sci 57.1 ± 1.1, c1 59.6 ± 1.5, c2 40.6 ± 0.6, d1 62.8 ± 4.2,
d2 62.0 ± 3.9, e1 65.4 ± 2.8, e2 66.2 ± 2.5, f 43.0 ± 5.3, h1 31.4 ± 2.8, h2 19.0 ± 2.2; distances
between dorsal idiosomal setae: vi–vi 18.5 ± 1.1, ve–ve 42.5, sci–sci 92.5, c1–c1 22.3 ± 2.7,
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c2–c2 150, d1–d1 63.5 ± 5.6, d2–d2 100, e1–e1 27.2 ± 0.3, e2–e2 90, f –f 58.1 ± 8.1, h1–h1 16.1
± 1.1, h2–h2 37.5. Ratios: vi/vi–vi 2.4, ve/ve–sci 1.7, c1/c1–c1 2.8, d1/d1–d1 1.0, e1/e1–e1 2.5.

Gnathosoma— Similar to that of the female. The infracapitulum with subcapitular setae
m 16, n 30, adoral setae or1 10, or2 8. Cheliceral stylet 28 slightly longer than palp tarsus 15.

Table 1 Dorsal setal measurements of Agistemus peruvianus n. sp.

 

Females

Paratypes (n=9)
vi 62 52–62 57.5±0.9 2.9 55.4–59.6
ve 97 85–100 94.5±1.7 5.3 90.7–98.4
sci 77 70–90 76.8±1.8 5.8 72.7–80.9
c 1 87 80–90 83.4±1.2 3.8 80.7–86.0
c 2 50 45–55 49.7±0.8 2.4 47.8–51.5
d 1 90 82–96 88.5±1.1 3.4 86.0–90.9
d 2 75 75–85 79.2±1.0 3.3 76.9–81.5
e 1 92 87–97 91.5±0.8 2.7 89.6–93.3
e 2 90 85–97 90.2±0.8 2.6 88.3–92.1
f 67 62–74 67.7±1.1 3.5 65.2–70.2

h 1 42 37–49 42.8±0.8 2.4 41.0–44.7
h 2 20 20–30 24.3±1.2 3.8 21.6–27.0

vi –vi 20 17–23 20.3±0.6 1.6 18.9–21.6
ve –ve 50 42–55 49.2±1.5 4.1 45.8–52.6
ve–sci 43 35–45 39.8±1.4 3.6 37.2–42.4
sci –sci 107 95–108 101.2±1.8 5.1 96.9–105.5
c 1–c 1 30 20–30 26.8±1.0 2.7 24.3–29.4
c 2–c 2 167 155–202 177.3±4.6 12.2 166.0–188.6
d 1–d 1 80 62–80 73.8±2.3 6.5 68.5–79.3
d 2–d 2 120 107–125 118.5±2.1 6 113.5–123.6
e 1–e 1 37 28–38 31.1±1.2 3.3 28.1–34.2
e 2–e 2 107 95–110 106.0±1.9 5.6 101.3–110.7
f –f 62 60–73 65.4±1.4 4.1 62.0–68.8

h 1–h 1 17 17–20 18.3±0.5 1.4 17.2–19.5
h 2–h 2 45 45–53 49.6±0.9 2.6 47.5–51.8

Setae Female 
Holotype Means ± SE* SD** 95% confidence interval of the 

means

* Means ±Standard error (SE) (Includes Holotype and Paratypes). **Standard deviation (SD). 

 

Table 2 Ventral setal measurements of Agistemus peruvianus n. sp.

 

Females

Paratypes (n=9)
1a 25 20–25 23.5±1.0 2.7 21.0–26.1
3a 25 25–30 25.6±0.6 1.9 24.1–27.0
4a 20 20–30 23.3±1.2 2.9 20.3–26.4
ag 1 17 15–17 15.7±0.5 1.4 14.4–17.0
ag 2 15 15–20 16.6±0.7 2.1 14.8–18.3

1a– 1a 32 32–43 36.8±0.7 1.9 35.3–38.3
3a– 3a 67 50–73 65.7±1.7 4.8 61.6–69.7
4a– 4a 47 40–55 46.2±1.4 3.7 42.8–49.6

ag 1–ag 1 37 30–45 36.2±2.0 5.6 31.5–40.9
ag 2–ag 2 37 37–45 41.7±0.7 2.1 39.9–43.4

Setae    Female Holotype Means ± 
SE* SD** 95% confidence interval of the means

* Means ±Standard error (SE) (Includes Holotype and Paratypes). **Standard deviation (SD)
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Figure 5 Agistemus peruvianus n. sp. (male). A – Dorsum; B – Palptarsus with eupathidia, fused at basis, trifid distally (indicated by arrow).

Distances m–m 30, n–n 22.5, or1–or1 10, or2–or2 6. Palp with pair supracoxal setae elcp; palp
trochanter without setae; palp femur with two smooth setae (l′, v″) and one barbed seta (d); palp
genu with one smooth seta (l′); palp tibia with two smooth setae (l′, l″), one well-developed
claw (13–15), one seta associated with claw (l′T); palptarsus 15, with four simple setae (ba, bp,
va and lp), one solenidion (ω) 5, subapical eupathidium (acm) and three eupathidia (sul, ul′,
ul″), fused at basis, trifid distally.

Idiosomal Venter— Similar to that of female. Aggenital shield entire, horseshoe-shaped,
bearing two pairs of setae (ag1-2). Anogenital covers with three pairs of pseudanal setae (ps1-3),
ps1 barbed seta (Fig. 6D). Distances between dorsal idiosomal setae: 1a–1a 40; 3a–3a 72.

Leg chaetotaxy— Similar to that of the female (see Table 3). Dorsal seta on femur I (dFI)

Table 3 Leg chaetotaxy of Agistemus peruvianus n. sp.

 

Legs Coxa Trochanter Femur Genu Tibia Tarsus
I 2+ 1elcp 1 4+ 1dF 2d +1dG+ 1κ 4+1dT + 1φρ 12+1ω
II 1 1 3+ 1dF 1d 4+1dT + 1φρ 9+1ω
III 2 1 1+ 1d 0 3+1dT +1d + 1φρ 7+1ω
IV 2 1 1+ 1d 0 3+1dT +1d + 1φρ 7

d =barbed setae.
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Figure 6 Agistemus peruvianus n. sp. (deutonymph). A –Dorsum; B – Prodorsal and hysterosomal shield subtriangular smooth; C – Intercalary
shields smooth and with setae f ; D – Aggenital shield entire with two pairs of setae (ag1-2), and anogenital covers with three pairs of pseudanal
setae (ps1-3).

barbed 28, 0.89 times length of h1; dorsal seta on genu I (dGI) barbed 33. Length of solenidion
on tibia (φρ): Tibia I φρ 12; Tibia II φρ 11; Tibia III φρ 11; Tibia IV φρ 10. Length of solenidion
on tarsus (ω): Tarsus I ω 16; Tarsus II ω 15; Tarsus III ω 10. Length tarsal claws I–IV 10.

Etymology— The specific epithet “peruvianus” is derived from the country, Peru.
Remarks— The new species resembles Agistemus longisetus González-Rodríguez, 1963;

A. mechotrichus Fan & Zhang 2005; and A. piquinnus Monjarás-Barrera & Johann 2020;
nevertheless Agistemus peruvianus n. sp., can be distinguished from A. longisetus by a) body
size (365.0 ± 3.3), and color in life (yellow), dorsal setae strongly developed inserted on strong
tubercles, post ocular bodies small, and tarsi III and IV without a barbed setae, are different (vs
527 ± 21, bright red, dorsal setae strongly developed inserted on small tubercles, post ocular
bodies big, and tarsi III and IV with a barbed setae respectively); b) lengths of prodorsal setae
vi (57.5 ± 0.9), ve (94.5 ± 1.7), and sci (76.8 ± 1.8) are shorter, (vs 77 ± 8, 123 ± 12.3, and
111 ± 7.8, respectively); c) lengths of hysterosomal setae c1 (83.4 ± 1.2), d1 (88.5 ± 1.1), e1
(91.5 ± 0.8), e2 (90.2 ± 0.8), are shorter (vs 104 ± 12, 103 ± 11.6, 118 ± 12.5, and 123 ± 19,
respectively); d) lengths of f (67.7 ± 1.1), and suranal setae h1 (42.8 ± 0.8), h2 (24.3 ± 1.2)
are shorter, (vs 90 ± 6.4, 56 ± 3.5, and 36 ± 1.9, respectively); e) the ratio ve/ve–sci (2.4),
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sci/pob (4.2), and pob/eye (2) are different (vs < 2, ≤ 3, and 3, respectively); f) lengths setae
ag1 (15–17), and ag2 (15–20), are shorter [vs (18–19), and (22–23), respectively]; g) in male:
ratio ωIV/ωIII= 1.2 (vs 1.5).

Agistemus peruvianus n. sp., can be distinguished from A. mechotrichus by a) lengths
of prodorsal setae vi (57.5), ve (94.5), and sci (76.8) are shorter, (vs 101, 145, and 139,
respectively); b) lengths of hysterosomal setae c1 (83.4) , d1 (88.5), d2 (79.2), e1 (91.5), e2
(90.2) are shorter, (vs 115, 112, 134, 120, and 139, respectively); c) lengths of f (67.7), and
suranal setae h1 (42.8), h2 (24.3) are shorter, (vs 94, 56, and 36, respectively); d) the ratio
vi/vi–vi (2.9), and ve/ve–sci (2.4), are different (vs 2.3, and > 2.5, respectively).

Agistemus peruvianus n. sp., can be distinguished from A. piquinnus by a) lengths of
hysterosomal setae c1 (83.4), d1 (88.5), d2 (79.2), e1 (91.5), e2 (90.2) are longer, (vs 73, 72,
67, 73, and 76, respectively); b) the ratio ve/ve–sci (2.4), c1/c1–c1 (3.2), and pob/eye (2.0)
are different (vs 1.74, 2.1, and 3.2, respectively); c) dorsal setae strongly developed inserted
on strong tubercles, and aggenital shield entire and horseshoe-shape, are different (vs dorsal
setae strongly developed inserted on small tubercles, and aggenital shield separate and not
horseshoe-shape).

The presence of barbed setae in the leg segments, is a character used for the description
of species (González-Rodríguez 1963, 1965). According to this, Agistemus peruvianus n. sp.,
would have the same distribution of barbed setae on the femur, genu, and tibia on all 4 legs
with the species Agistemus novazelandicus Gonzales-Rodrigues 1963 (review based on 43
species with chaetotaxy available in the literature), namely: femur–tibia I (1–3–1), femur–tibia
II (1–1–1); femur–tibia III and IV (1–0–2). However, A. peruvianus n. sp., can be distinguished
from A. novazelandicus by a) prodorsal and hysterosomal shields without reticulation (smooth),
seta sci > c2, vi/vi–vi 2.9, are different (vs prodorsal and hysterosomal shields with reticulation,
seta sci=c2, and vi/vi–vi 1.5, respectively); b) lengths of prodorsal setae vi (57.5 ± 0.9), ve (94.5
± 1.7), and sci (76.8 ± 1.8) are longer, (vs 39 ± 2.3, 63 ± 5, and 54 ± 2.2, respectively); c)
lengths of hysterosomal setae c1 (83.4 ± 1.2), d1 (88.5 ± 1.1), e1 (91.5 ± 0.8), e2 (90.2 ± 0.8)
are longer, (vs 45 ± 4.6, 46.1 ± 3.9, 53.5 ± 2.2, and 53 ± 3, respectively); d) lengths of f (66.8
± 1.2) is longer, (vs 49 ± 2.9).

Ecological observations

The mites were found during spring, summer, and autumn, being more frequent in the months of
March and June corresponding to the autumn season. The environmental conditions during the
autumn season were: minimum temperature is ranged 18.9 to 22.3 °C, maximum temperature
27.0 to 33.8 °C, and relative humidity 65.1 to 79.6% (Fig. 7). The new species inhabits abaxial
surface of the leaves of N. piurensis.

Key to the Agistemus species of Peru (based on adult females)

1. One pair of aggenital setae (ag1); median hysterosomal shield reticulated . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. fleschneri Summers
— Two pairs of aggenital setae (ag1, ag2); median hysterosomal shield smooth . . . . . . . . . . . . . 2

2. Setae c1 shorter than distance between the bases of c1–d1; setae e1 at least reaching to the
bases of f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
— Setae c1 longer than distance between the bases of c1–d1; setae e1 crossing to the bases of f
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. Ratio vi/vi–vi ≤ 1.2; ratio c1/c1–c1 ≤ 0.6; dorsal setae not set on tubercles; dorsal setae of
hysterosomal shield < 50 μm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. terminalis (Quayle)
— Ratio vi/vi–vi ≤ 1.7; ratio c1/c1–c1 ≤ 1.6; dorsal setae set on tubercles; dorsal setae of
hysterosomal shield ≥ 50 μm . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. floridanus Gonzalez-Rodriguez
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4. Ratio ve/ve–sci < 2; pob/eye 3; dorsal setae set on small tubercles; dorsal setae of hysteroso-
mal shield ≥ 100 μm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. longisetus González-Rodríguez
— Ratio ve/ve–sci ≥ 2.4; pob/eye 2; dorsal setae set on strong tubercles; dorsal setae of hystero-
somal shield < 100 μm . . . . . . . . . A. peruvianus Escobar-Garcia, Matioli & Ueckermann n. sp.

 

 

Figure 7 A – The climatic data; B – Population fluctuation of Agistemus peruvianus n. sp., in abaxial
surface of the leaves of N. piurensis.
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