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ABSTRACT

The morphological features of developmental stages of Eustigmaeus erciyesiensis
Dogan, Ayyildiz and Fan, 2003 were examined and illustrated. In the
developmental stages being from larva to adult; it has been determined that the
number of dorsal shields decrease, the body is sclerotized increasingly, the dorsal
ornamentation is evident and the number of leg setae increase.
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EUSTIGMAEUS ERCIYESIENSIS DOGAN, AYYILDIZ VE FAN, 2003°UN (ACARI

STIGMAEIDAE) GELIiSIM EVRELERININ MORFOLOJISi

OZET

Eustigmaeus erciyesiensis Dogan, Ayyildiz ve Fan, 2003’iin gelisim evrelerinin
morfolojik 6zellikleri incelenmis ve sekilleri ¢izilmistir. Larvadan ergine dogru
olan gelisim evrelerinde; sirt plaklarinin sayisinin azaldigi, viicudun gittikge
sertlestigi, sirt deseninin belirginlestigi ve bacaklardaki kil sayisinin arttig1 tespit

edilmigtir.

Anahtar Kelimeler: Acari, Stigmaeidae, Eustigmaeus erciyesiensis, gelisim

evreleri

1. GiRiS

Diinyada seksen besten fazla tirle temsil edilen
Eustigmaeus Berlese cinsinin az sayida tiirlinin yagsam
evrelerinin 6zellikleri bilinmektedir (1-3). Bu c¢alismada,
sadece tip yeri olan Erciyes Dagi’'ndan bilinen
Eustigmaeus erciyesiensis Dogan, Ayyildiz ve Fan,
2003 *{in juvenil evrelerine ait morfolojisi tanimlanmis ve

1. INTRODUCTION

The morphological features of developmental stages of
a few numbers of species of the genus Eustigmaeus
Berlese, which is represented by more than eighty five
species in the world, are known (1-3). In this study, the
morphological features belonging to the juvenile stages of
Eustigmaeus erciyesiensis Dogan, Ayyildiz and Fan, 2003,
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sekilleri ¢izilmistir. Bu tiir, daha 6nce bilinen tiirlerden;
sirt deseni, kilig seklindeki sirt killari, major kallositli
humeral boélgesi, ayrik endopodal plaklar, 4a kilinin
yoklugu ve paragenital plagin iki c¢ift kil tagimasi gibi
ozellikleri ile kolayca ayirt edilebilmektedir.

Akarolojik caligmalarin  son yillarda yogunlastii
ilkemizde, Eustigmaeus ile ilgili ¢aligmalar da artmustir
(3-5). Bu ¢alismanin amaci, Fustigmaeus erciyesiensis’in
yasam evrelerine ait morfolojik dzelliklerini tip 6rnekleri
tizerinden inceleyerek bunlarin gelisim  esnasindaki
degisimlerini tespit etmektir.

2. MATERYAL ve METOT

Tip 6rneklerinin larva, protonimf, deutonimf, ergin disi
ve erkegine ait morfolojik ozellikleri 151k mikroskobunda
incelenmis ve sekilleri ¢izilmistir. Orneklerin agartilmasi
ve temizlenmesinde %30-60'lik laktik asit kullanilmig ve
mikroskobik incelemeler, %50’lik laktik asit ve
degistirilmis Hoyer ortaminda yapilmistir. Incelenen
akarlarin viicut bolgeleri ile killarin isimlendirilmesinde
Grandjean (6) ve Kethley (7) tarafindan onerilen sistem
kullanilmigtir.

3. ARASTIRMA BULGULARI ve TARTISMA

Eustigmaeus tiirleri dort evrede yagsam dongiilerini
tamamlar. Bunlar larva, protonimf, deutonimf ve ergin
olarak adlandirilir. Bu cinse ait sadece birkag tiiriin yagam
dongiileri tam olarak bilinmektedir. Gerson (1), E. frigida
(Habeeb, 1958)’nin tiim yasam evrelerini ayrintili olarak
tanimlamistir. Daha sonra; Polonya’dan Kazmierski ve
Donczyk (2) E. brevivestitus’un larva, deutonimf ve ergin
fertler tizerinden tanimin1 vermislerdir. Bunlarin disindaki
birkac calismada cesitli evrelere ait bireylerin yakalandigi
ifade edilmis, ancak bunlarin ne ayrmntili tanimi ne de
sekilleri verilmistir. Gelisim donemlerine ait 6zelliklerin
degisimi tam olarak ortaya ¢ikarilamadigi i¢in, gegmiste
ergin olarak verilen bazi Orneklerin daha sonra ergin
olmadiklar anlasilmustir (8, 9).

Burada; Eustigmaeus erciyesiensis’in larva, protonimf,
deutonimf, disi ve erkegine ait morfolojik &zelliklerin
degisimi incelenmis ve bu degisimler Cizelge 1 ve 2’de
verilmigtir.

only known from the type locality Erciyes Mountain, have
been defined and illustrated. This species can easily be
distinguished from previously known species by its
characteristics as dorsal ornamentation, sword shaped
dorsal body setae, humeral regions with major callosities,
endopodal shields completely separated along midline,
setae 4a absent, paragenital shield bearing two pairs of
setae.

In our country, where acarological studies have became
intense recently, the researches on Eustigmaeus mites have
also increased (3-5). The aim of this study is to determine
their variation during developmental stages by examining
the morphological features belonging to the life-history
stages of Eustigmaeus erciyesiensis on the basis of the
type specimens.

2. MATERIALS and METHODS

The morphological features belonging to the larva,
protonymph, deutonymph, adult female and adult male of
type specimens were examined and illustrated with the aid
of a camera lucida attached to a compound microscope.
30-60% lactic acid was used in bleaching and clearing the
samples, and microscopic studies were done in modified
Hoyer’s medium and 50% lactic acid. The body parts,
dorsal setal and leg setal designations of mites examined
follow Grandjean (6) and Kethley (7).

3. RESULTS and DISCUSSION

Species of the genus Eustigmaeus complete their life-
cycles in four active stages, namely, a larva, protonymph,
deutonymph and adult. The life-cycles of only a few
species of this genus are known completely. Gerson (1)
has described in detail all life-history stages of E. frigida
(Habeeb, 1958). Later, Kazmierski and Donczyk (2) have
given the description of E. brevivestitus, on the basis of
larva, deutonymph and adult individuals, from Poland. It is
stated in several studies apart from these studies that the
individuals relating to different kinds of developmental
stages have been collected, however, neither their detailed
descriptions nor illustrations are given. Since their
properties that are related to developmental stages couldn’t
be brought into light, later it was understood that some
specimens given as adult at first were actually not adult (8,
9).

The variations of the morphological features relating to
the larva, protonymph, deutonymph, adult female and
adult male of Eustigmaeus erciyesiensis are herein
examined, and these variations are shown in Tables 1 and
2.
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Table 1. The morphological features observed in the developmental stages of Eustigmaeus erciyesiensis
Cizelge 1. Eustigmaeus erciyesiensis’in gelisim evrelerinde gozlenen morfolojik 6zellikler

1- Hysterosomal shield divided (1) or undivided (2)./ Histerozoma plag1 ayrik (1) veya biitiindiir (2).

2- Dorsal body setae without thin hyaline sheath (1) or with sheath (2)./ Sirt killarinda seffaf bir kin yoktur (1) veya vardir (2).

3- Endopodal shields smooth (1) or with dimples (2)./ Endopodal plaklar diiz (1) veya desenlidir (2).

4- Paragenital shield absent (1) or present (2)./ Paragenital plak yoktur (1) veya vardir (2).

5- Paragenital setae one pair (1) or two pairs (2)./ Paragenital killar bir ¢ift (1) veya iki ¢ifttir (2).

6- Anogenital shield terminal (1) or close to terminal on venter (2)./ Anogenital plak arka ugta (1) veya karinda arka uca yakin konumdadir (2).

7- Anogenital setae about equal in length (1) or the third pairs (ps;) longer than the others (2)./ Anogenital killar yaklasik esit uzunlukta (1) veya
tglincii ¢ifti (pss) digerlerinden daha uzundur (2).

8- Coxa I with one seta (1) or two setae (2)./ I. koksada bir kil (1) veya iki kil vardir (2).

9- Coxa II without setae (1) or with two setae (2)./ II. koksada kil yoktur (1) veya iki kil vardir (2).

10- Coxa III without setae (1) or with two setae (2)/ III. koksada kil yoktur (1) veya iki kil vardir (2)..

11- Coxa IV without setae (1) or with two setae (2)./ IV. koksada kil yoktur (1) veya iki kil vardir (2).

12- Trochanter I not bearing setae (1) or bearing one seta (2)./ I. trokanter kil tasimaz (1) veya bir kil tasir (2).

13- Trochanter II not bearing setae (1), bearing one seta (2)./ IL. trokanter kil tasimaz (1) veya bir kil tasir (2).

14- Trochanter IIT not bearing setae (1) or bearing one seta (2), bearing two setae (3)./ III. trokanter kil tagimaz (1) veya bir (2) veya iki kil tasir (3).

15- Trochanter IV not bearing setae (1) or bearing one seta (2)./ IV. trokanter kil tasimaz (1) veya bir kil tasir (2).

16- Femur I bearing four setae (1) or six setae (2)./ I. femur dort (1) veya alt1 kil tasir (2).

17- Femur II bearing four setae (1) or five setae (2)./ II. femur dort (1) veya bes kil tagir (2).

18- Femur IV bearing one seta (1) or two setae (2)./ IV. femur bir (1) veya iki kil tasir (2).

19- Genu II with three setae (1) or four setae (2)./ II. genuda {i¢ (1) veya dort kil bulunur (2).

20- Genu IIT without setae (1) or with one seta (2)./ III. genuda kil yoktur (1) veya bir kil bulunur (2).

21- Genu IV without setae (1) or with one seta (2)./ IV. genuda kil yoktur (1) veya bir kil bulunur (2).

22- Solenidion o on all leg tarsi absent (1) or present (2)./ Bacak tarsuslarinda oJ solenidiyumu yoktur (1) veya vardir (2).

23- Ventral gnathosoma not bearing setae (1), bearing one pair of setae (2) or two pairs of setae (3)./ Gnatozoma ventralde kil tasimaz (1) veya bir

¢ift (2) ya da iki ¢ift kil tagir (3).
24- Palpfemur bearing two setae (1) or three setae (2)./ Palp femuru iki (1) veya ii¢ kil tagir (2).
25- Palpgenu bearing one seta (1) or two setae (2)./ Palp genusu bir (1) veya iki kil tagir (2).

Figure 1. Dorsal view of Eustigmaeus erciyesiensis (Female). Abbreviations: (PP) propodosomal shield, (HP) hysterosomal shield,
(g) eye, (vi) internal vertical seta, (ve) external vertical seta, (sci) internal scapular seta, (sce) external scapular seta,
(c1) internal humeral seta, (d;) internal dorsal seta, (d,) external dorsal seta, (e;) internal lumbral seta,
(e,) external lumbral seta, (f) internal sacral seta.
Sekil 1. Eustigmaeus erciyesiensis’in sirttan goriiniisii (Disi). Kisaltmalar: (PP) propodozoma plagi, (HP) histerozoma plagi,
(g) g6z, (vi) internal vertikal kil, (ve) dis vertikal kil, (sci) i¢ skapular kil, (sce) dis skapular kil,
(¢1) i¢ humeral kil, (d)) i¢ sirt kili, (d>) dis sirt kili, (ey) i¢ lumbral kil, (e,) dis lumbral kil, (f}) i¢ sakral kil.
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Figure 2. Eustigmaeus erciyesiensis (Female). A) ventral view, B) leg 1. Abbreviations: (k) coxa, (ep) endopodal shield,
(pp) paragenital shield, (ap) anogenital cover, (f) femur, (g) genu, (ti) tibia, (ta) tarsus, (@) solenidion.
Sekil 2. Eustigmaeus erciyesiensis (Disi) A) karmn, B) 1. bacak. Kisaltmalar: (k) koksa, (ep) endopodal plak,
(pp) paragenital plak, (ap) anogenital plak, (f) femur, (g) genu, (ti) tibia, (ta) tarsus, (®) solenidiyum.

Eustigmaeus erciyesiensis’te yumurtadan ti¢ ¢ift bacakli
larvalar ¢ikar (Sekil 3A). Larvalarda viicut uzunlugu 190-
203 um arasinda degismekte olup, nimf ve erginlere gore
daha yumusak, sirt daha fazla sayida (12 adet) plakli ve
baz1 ag1z ile bacak pargalari tizerindeki killarin sayisi daha
azdir (Cizelge 2). Ayrica paragenital plak da bulunmaz.

Dort ¢ift bacakli protonimfte (230-300 um) sertlesme
artmus, sirttaki plaklarin sayist biiyliyiip kaynasarak dorde
inmistir (Sekil 3B). Bu evrede bir ¢ift killi paragenital
plaklar olusur. Ayrica agiz ve bacak parcalari tizerindeki
killarin sayis1 giderek artmaya ve sirt plaklari tizerindeki
cukurluklar belirginlesmeye baslamistir (Cizelge 2).

Deutonimf (343-367 pm) ergine ¢ok benzer (Sekil 3C).
Bu evrede paragenital kil sayisi iki katina ¢ikmugtir. Sirt
deseni daha iyi ayirt edilebilir konumdadir. Ancak,
histerozoma plagi protonimfteki gibi ikiye bdolinmiis
durumdadir.

Akar olgunlastiginda; viicut daha iyi sertlesmis, sirt ve
karmdaki ¢ukurluklar iyice belirginlesmis ve histerozoma
bir plakla ortiilmistiir (Sekil 1 ve 2A). Erkegin (337-370
um) ¢ogu dzellikleri disiye (500-534 pm) benzerdir (Sekil
3D). Ancak; viicudun daha kiigiik olmasi, histerozoma
plaginin nimf evrelerindeki gibi ikiye boliinmiis olmasi,
biitiin bacaklarin tarsusu iizerinde ilave uzun bir od
solenidiyumunun bulunmasi ve anogenital agikligin
viicudun arka ucunda yer almasiyla disiden ayrilir.

Cizelge 2’den de anlasilacagr {iizere; akarlarin
olgunlagirken sirt plaklarinin sayisiin azalacak sekilde
organize oldugu, viicudun daha fazla oranda sertlestigi,
sirttaki ~ ¢ukurluklarin ~ giderek  derinlesmesiyle — sirt
desenlerinin belirginlestigi ve bazi bacak ve agiz
parcalarindaki kil sayisinin arttig tespit edilmistir.

Gerson (1) ve Kazmierski ve Donczyk (2) tarafindan
verilen tiirlerin cesitli yasam evrelerine ait 6zelliklerin
cogunun degisimi, inceledigimiz tiir ile aymidir. Ancak;
Fan, Walter ve Proctor (10)’un da belirttigi gibi ozellikle
bacaklarin koksa, trokanter ve genu parcalarina ait killarin
dagilimi ile bacak sayilart Eustigmaeusun yasam
evrelerine ait ayirt edici karakterlerdir (Cizelge 3; Sekil

The hexapod larvae emerge from the egg in
Eustigmaeus erciyesiensis (Figure 3A). In the larvae, body
length varies 190-203 um. Compared to the nymphs and
the adults, their idiosomal cuticle is less sclerotized,
dorsum with twelve shields, and less setac on some leg
segments and the gnathosoma (Table 2). Also, paragenital
shield is absent.

In the octopod protonymph (230-300 um) the degree of
sclerotization is on the increase, the numbers of the dorsal
shields become four pieces by becoming large and by
fusing one another (Figure 3B). In this stage paragenital
shields which is bearing one pair of setac are formed. In
addition, the numbers of setac on gnathosoma and the leg
segments started to increase gradually, and the dimples on
the dorsal shields become evident (Table 2).

The deutonymph (343-367 pm) is very similar to the
adult (Figure 3C). In this stage, the number of paragenital
setac has been doubled. The dimples on the dorsum can
better be distinguished from those of other immature
stages. However, hysterosomal shield is divided into two
shields as in the protonymph.

When the mite becomes mature, its idiosoma is heavily
sclerotized, the dimples on the dorsum and venter are more
distinct than those of the larval and nymphal stages, and
dorsal hysterosoma is covered with one shield (Figures 1
and 2A). Most of the features of the male (337-370 pm)
are similar to those of female (500-534 pum) (Figure 3D).
But the male can be distinguished from the female in that
its body is smaller, its hysterosomal shield is divided into
two as in the nymphal stages, the presence of a long
additional solenidion wd on all its tarsi, and its anogenital
region is on posterior margin of idiosoma.

As can be understood from Table 2, it has been
determined that the number of their dorsal shields are
organized as being decreased, their body is heavily
sclerotized, the dorsal ornamentations are evident by
deepening gradually the dimples on the dorsum, and the
number of the setae on some leg segments and
gnathosoma have increased when the mites become
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2B). Ayrica; bu karakterler, Eustigmaeus’a yakin olan
Ledermuelleriopsis Willmann cinsine ait yasam evreleri
icin de gecerli gibi goriinmektedir. Bu durumun,
Ledermuelleriopsis’in gelisim evreleriyle ilgili yapilacak
daha fazla sayidaki g¢alismalarla daha iyi anlasilacag:
kanisindayiz.

mature.

The changes of characteristics, which are related to
various life stages of the species given by Gerson (1) and
Kazmierski and Donczyk (2) are the same as the species
that we have examined. But also as has been stated by Fan,
Walter and Proctor (10), especially setation on leg coxae,
trochanters and genua segments and the number of legs are
useful characters for recognising life-history stages of
Eustigmaeus (Table 3; Figure 2B). Besides, presumably
these characters also seem current for life-history stages of
the genus Ledermuelleriopsis Willmann that is close to
Eustigmaeus. We believe that this will be more clear by
subsequent studies on life-history stages of species of
Ledermuelleriopsis.

Table 2. The change of morphological properties in the life-history stages of Eustigmaeus erciyesiensis
Cizelge 2. Eustigmaeus erciyesiensis’in yasam evrelerindeki morfolojik 6zelliklerin degisimi

Characteristics/ Larva/ Protonymph/ Deutonymph/ Female/ Male/
Ozellikler Protonimf Deutonimf Disi Erkek
Larva
1 1 1 2 1
2 1 1 2 2 2
3 1 1 2 2 2
4 1 2 2 2 2
5 - 1 2 2 2
6 2 2 2 2 1
7 1 1 1 1 2
8 1 2 2 2 2
9 1 2 2 2 2
10 1 2 2 2 2
11 - 1 2 2 2
12 1 1 2 2 2
13 1 1 2 2 2
14 1 2 3 3 3
15 - 1 1 2 2
16 1 1 2 2 2
17 1 1 2 2 2
18 - 1 2 2 2
19 1 1 1 2 2
20 1 1 1 2 2
21 - 1 1 2 2
22 1 1 1 1 2
23 1 2 3 3 3
24 1 2 2 2 2
25 1 2 2 2 2
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Figure 3. Dorsal view of Eustigmaeus erciyesiensis. A) larva, B) protonymph, C) deutonymph, D) male.
Sekil 3. Eustigmaeus erciyesiensis’in sirttan goriiniisii: A) larva, B) protonimf, C) deutonimf, D) erkek.
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Table 3. Distinguishing characteristics of the life-history stages of Eustigmaeus*
Cizelge 3. Eustigmaeus’un yasam evrelerinin ayirt edici 6zellikleri*

Leg numbers/ Setae on coxae IV/ Setae on trochanters Setae on genua III and IV/
Bacak sayis1 IV. koksa iizerindeki I-IvV/ II1. ve IV. genu iizerindeki
killarin sayisi I-IV. trokanter killarin sayisi
iizerindeki killarin
sayis1
Larva/ Larva 3 - 0,0,0 0,0
Protonymph/ 4 0 0,0,1,0 0,0
Protonimf
Deutonymph/ 4 2 1,1,2,0 0,0
Deutonimf
Adult/ 4 2 1,1,2,00r1 1,1
Ergin

* Based on Fan, Walter and Proctor (2003)./ * Fan, Walter ve Proctor (2003)’ten alinmigtir.
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