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The taxonomyf CaloglyphuslemensandC. cingentiswas studied. These species were encountered from two different
host materials. A key for all the known hypopodes from Pakistan, their comparison of characters, similarity matrix and
phenogram have been included.
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Introduction and biological informations. Multivariate analyses of variance

Mites occunwidely in a variety of stored products, including We'® used to interpret morphological differences between
foodstuffs causing considerable damage. During Iong—terrﬁhe two species in relation to factors that influence their mor-
storage of cereals like wheat, mites become more serious arf10!09Y in @ laboratory and field settifig the present study,
damaging pest than weevils or other storage pests. Mite€ N€W species have been identified and described.

penetrate the seeds through the epicarp and destroy the gepiarge number of species in this genus are also found in
as well as consume some of the endosperm. Interestingly, thefrakistan, which are necessary for undertaking the present
damage is considered to be of great economic significance study.

GenusCaloglyphuswas erected by Berlese in 1923 and he
designatedCaloglyphus berlesévichael (1903) as its type
species. Zakhvatkin (1941) made a comprehensive review dflites are numerous and diverse in most of the areas of
this genus and described 4 new species and redescribedPakistan. For the purpose of present study, samples of diffe-
species with improved descriptions. Nesbitt (1944 and 1949)ent stored commodities were collected from various part of
and Samsinak (1966) added 1, 3 and 1 new species to thRakistan, but more frequently from Punjab and N.W.F.P. pro-
genus, respectively. Mahunka (1973, 1974 and 1978) desrinces. Throughout the sampling, main emphasis was laid
cribed 2, 1 and 2 new species, respectively from his area afown upon the grains that were severely infested by insects
research. Hughes (1976) contributed a good addition of knowto observe various species of mites. The samples were sorted
ledge to this genus. Tseng and Hsieh (1976) redescribed ihto various species of gen@aloglyphus,using binocular
species with improved description. Samsinak (1980) revisednd their drawings were made with the help of phase contrast
the tribeCaloglyphini re-established the genGaloglyphus  microscope. The identification of both these specimens up to
and described 1 new species. Channabasawdraél981),  specific level was made by following Zakhvatkin (1941) and
Raoet al(1982) and Ashfaq and Chaudhri (1983) included 1, yyghes (1976) and compared with already reported species
1 and 4 new species, respectively, in this genus. Samsingk the literature to help to build a background for this genus.
(1988) mentioned 1 new species of the titaoglyphini An identification key, comparisons of characters, similarity
Zou and Wang (1989), Sevastyanov and Radi (1991), Shefatrix and phenogram for the already known species of this

et al (1991), Klimov (1996) and Eraky (1999) added 1, 3, 2, yenys including the new species have been presented.
1 and 1 new species, respectively to this genus. Klimov (2000

reviewed acarid mites of the triligaloglyphiniwith des- Results and Discussion

cription of a new species. Klimov and Oconnor (2003) pub- . .

lished phylogeny, historical ecology and systematics ofKey to Pakistan species of gertbaloglyphugHypopodes)
some mites including full descriptions of each taxon, keysl. Sternum 2gt2) Present ........coocccvveriiieeeeeiniieeeennieeeeens 2
*Author for correspondence Sternum 24t2) abSent ......ccceuvviiiiiiiieee e 6

Materials and Methods
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2. Apodeme 34p3 meeting apodeme 4g4 ................ 5 segment 10 myy), bifurcated anteriorly, 1 pair arista, 32 mp
Apodeme 34p3 not meeting, apodeme 4@ ......... 3 long, 3 pairs small setae (Fig 1b). Apodemafdl) largely

3. Palposoma lateral margins parallel; paragenital peta ( Y-shaped, continuing with sternumstY. Sternum 1st) free,
bifid .......... C. multaniensig\shfaq and Chaudhri (1983),
Palposoma lateral margins not parallel; paragenital seta

(Pr) NOL DIfid ..o 4
4. Setaesciandsceforming straight line; apodemesapd)
not meeting medially ................! C. opacatusAshfaq

and Chaudhri (1983)
Setaesci andscenot forming straight line; apodemes 4
(ap4 meeting medially ....C. trigonellumSher, Ashfaq
and Parvez (1991)

5. Palposoma notched posteriorly; hysterosomal shield
SMOOth ......cceeevieeeee. C. merismaAshfaq and Chaudhri
Palposoma not notched posteriorly; hysterosomal shield
dotted ....... C. faisalabadiensiSher, Asfaq and Parvez.

6. Palposoma extended beyond the body; apodenagei (
meeting medially ........ C. morosug\shfaq and Chaudhri
Palposoma not extended beyond the body; apodemes 4
(apd not meeting medially ...........ccccvviieierieee s 7

7. Coxal field Il open; genital disgdi3) and suctorial
shield with radial striations .............. C..clemengn. sp.
Coxal field Il closed; genital disg(i3) and suctorial
shield without radial striations ...........! C..cingentisn.sp.

DescriptionsCaloglyphus clemensew species (Fig 1a, b),
Hypopus.

Dorsum Body 285 mp long, 200 mu wide, divided into
propodosomal and hysterosomal shields. Propodosomal
shield 75 mp long, 183 mu wide, with rostral projection
antero-medially, dotted antero-laterally, remaining shield
smooth; seta®i, ve, sci, scandscs each 1 pair, simple,
measuring 12 my, 5 my, 9 my, 16 mp and 28 my in length,
respectivelysci-sci28 my sce-scé0 mu andci-sce20 mu
apart; setaesci and sceforming a semi-circular line.
Hysterosomal shield 235 mp long, 200 mu wide, smooth,
medially, anterior margin with broken transverse striations
while lateral margins with longitudinal broken striations,
turning towards ventral side. Hysterosomal shield with 11
pairs setae, 4 pairs visible pores. Sethe d2 = 6 my, d3 =
d4= 8 my;hi 9 mp,he10 mysla 9 my,lpl =Ip2 = 13 musae

42 mp,sai 15 my, longdl - d179 mp,d2 - d270 mu,d3 - d3

73 mp,d4 - d480 mp;d1 - d238 myd2 - d365 mud3 - d460

mu andla - la 158 mp apart. Hysterosomal shield anterior
margin overlapping propodosomal shield posterior margin
by 25 my, with transverse, broken striations Fig l1a.

Venter Palposoma broad at base, slightly tapering anteri-
orly, 2 segmented, 22 mu long (basal segment 12 my, distal Fig 1b.Ventral side view.
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46 mp long. Apodeme 22 free, curved at tip. Apodeme 3 the species show the following differences;
(ap3 meeting apodeme 4y§4). Apodemes 4gp4) not mee-

ting medially. Apodeme 4ap4 and apodeme 5 not
meeting each other but a thin membranous line continuingZ
from the tips of both apodemes making broad, rounded tip™—”
anteriorly, not meeting with same structure from other side.
Sternum 2 §t2) absent. Metasternal serat§ 1 small pair,
each seta in encircled area of apodemegp4)(and apodeme

5 (@p9. Setahv 1 pair, 15 mu long. Coxal fields | and II, I X e i
and IV open, smooth. Ventral shield separated from genital ~ '€2f-like setae in this species.

shield. Genital shield smooth, genital slit elongated with 2ca10glyphus cingentjNew Species (Fig 2), Hypopus.

pairs genital suckers, 1 pair paragenital spta fhesad to

genital disc ¢di3). Coxal discslil anddi2 present, conoids, P0rsum Body 255 my long, 180 my wide, divided into
Genital disc ¢di3) rounded with radial striations. Suctorial Propodosomal and hysterosomal shields. Propodosomal shield
shield 70 my long, 80 my wide, dotted, concave anteriorly83 MH long, 160 mu wide, with rostral projection antero-
rounded posteriorly with radial striations medio-laterally Medially, dotted medially, remaining shield smooth, antero-
having 1 pair of suckers medially in striated area, 1 pair of@teral parts with broken striations; setagve, sci, scand
anterior suckers, oval, its discs slipped out on latero-anteriof¢S:€ach 1 pair, simple, measuring 14 my, 6 my, 20 my, 12
side, anal suckers 1 pair, rounded with radial striations, andi"H @nd 22 mu in length, respectivedyj-sci32 mpsce-sce
suckers larger than anterior suckers, 1 pair lateral and 1 paff® MK andsci-sce8 my apart; setagci andsceforming a
posterior suckers, conoids, 2 pairs vestigial suckers. Suctg€Mi-circular line. Hysterosomal shield 205 mp long, 180 mu

rial shield separated from posterior body end by 10 mu qvide, smooth, medially, dotted and striated anteriorly, lateral
distance smaller than suctorial shield length Fig 1b. margins with broken longitudinal striations and turn towards

the ventral surface. Hysterosomal shield with 11 pairs setae,
Legs Strong and stout, I-IV measuring 108 my, 100 My, 78yith 3 pairs of visible pores. Setdé 6 my, d24 my,d3 8
mu and 70 mpu long, respectively (trochanter base to tarsu,gm'd44 mi:hi 7 mp,he11 musla 4 mplpl =1p2 = 10 my;
tip). Setae and solenidia on legs I-1V segments: coxae 0-0-0s56030 mu,sai 12 my, longgl - d1112 mpd2 - d270 my,
0, trochanters 1-1-1-0, femora 1-1-1-0, genua 3-3-0-1, tibiagy3 _ 4385 mu,d4 - d454 mp;dl - d253 mp,d2 - d370 my,
3-3-2-2, tarsi 14-9-7-6. Tarsi | and Il 35 mp and 30 mu 1ong,43 . 4472 mp anda - la 184 my apart. Hysterosomal shield
respectively. SetaF on femora I, Il and 111 30 my, 38 MU 4nterior margin overlapping propodosomal shield posterior

and_20 mu long, _respectively, absent on femur IV. e y414in by 15 my, with transverse, broken striations and dots
tarsi I-IV measuring 30 my, 18 my, 28 mp and 25 my |0”97|:ig 2a.

respectively. SetmmG on genua | a spine, on Il simple seta;

hT on tibiae | and Il each lancet-like, 21 my, 11 my, 20 muVenteeraIposomaZ segmented, slightly tapering anteriorly,
and 13 mp long, respectively. Tarsi Il and | each with a21 mu long (basal segment 13 my, distal segment 8 mp),
solenidionwl 25 mp and 22 mp long, respectively. Tarsi I1I bifurcated anteriorly, 1 pair long arista, 30 mu long, 2 pairs
and IV short and stout. Setaon genua I, a simple seta 35 Small setae. Apodeme d((1) Y-shaped, sclerotized, continu-
mu long, on Il, a solenidion 11 my long. Dorsal sptan  INg with sternum 1¢t1). Sternum 14t1) 45 mu long. Apo-
tibiae | and 1l 70 mp and 43 mp long, respectively. Bata deme 2&p2) free, curved. Apodeme 8(§3 meeting apodeme
on tarsus | 22 my long. Tarsi I-IV provided with 1 spoon- 4 (@p4). Apodemes 4ap4) not meeting medially. Apodeme
shaped + 4 leaf-like; 3 leaf-like + 1 spoon-shaped:; 3 leaf-like# (@p4) and apodeme &5 meeting making broad rounded

+ 1 spoon-shaped; 3 leaf-like + 1 spoon-shaped setae, reip anteriorly, not meeting with it structure from other side.
pectively. Setal on tarsus IV 20 mu long Fig 1b. Sternum 2 §t2) absent. Metasternal setat§ 1 pair, 7 mu
long each in encircled area of apodemap¥) and apodeme

5 (@pH. Setahv 1 pair, 8 mu long. Coxal fields II, IV and |
Ppen, Il closed all smooth. Ventral shield separated from
genital shield. Genital shield smooth, genital slit elongated
with 2 pairs genital suckers, 1 pair paragenital ggaafitero-
medial to genital dis@(i3). Coxal discslil anddi2 present,
RemarksThis new species is neares€ccingentisanother  conoids. Genital disg(li3) rounded, without radial striations.
new species recorded from different host material but botlSuctorial shield 56 mu long, 62 mu wide, dotted, concave

Palposoma with 2 pairs small setaeCincingentisbut
with 3 pairs small setae in this species.

Coxal field Ill closed irC. cingentidut open in this spe-
cies.

Genital discqdi3) without radial striations i€. cingentis
but with radial striations in this species.

Tarsus | with 3 leaf-like setae @ cingentisbut with 4

Type Holotype, hypopus, collected from mille®gnicum
americanumL.) in Charsadda on 15.10.1994 (Sarwar) and
deposited in Acarology Research Laboratory, Department o
Agricultural Entomology, University of Agriculture,
Faisalabad.
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Fig 2a.Dorsal side view. Fig 2b.Ventral side view.

anteromedially, wavy anteriorly, rounded posteriorly having Type Holotype, hypopus, collected from Sheikhupura from
2 suckers below; anterior suckers 1 pair, anal suckers 1 pairice (Oryza sativd..) on 12.9.1994 (Sarwar) and deposited in
larger than all other suckers, 1 pair lateral and 1 pair posterioAcarology Research Laboratory, Department of Agricultural
conoids, 2 pairs vestigial suckers towards periphery. SuctoEntomology, University of Agriculture, Faisalabad.

rial shield separated from posterior body end by 15 my,

distance smaller than suctorial shield length Fig 2b. EhemarkSThls new species is separable fraxloglyphus

merismaAshfaq and Chaudhry (1983) by the presence of fol-
Legs Strong and stout, I-IV measuring 103 my, 80 my, 70lowing characters:

mp and 68 my in length, respectively (trochanter base tq
tarsus tip). Setae and solenidia on legs I-IV segments: coxae
0-0-0-0, trochanters 1-1-1-0, femora 1-1-0-0, genua 3—3—0—12.
tibiae 3-3-2-2, tarsi 11-8-7-7. Tarsi | and 11 32 mp and 30 mp
long, respectively. Seta on femora | and Il 29 mp and 28 3
mu long, respectively, absent on femora lll and IV. Seta

tarsi I-1V 26 my, 17 my, 15 mp and 16 my in length, respecy,
tively. SetamGon genu I, a spine, on genu Il, a simple seta;
hT on tibiae | and Il each lancet-like, 13 my, 17 my, 16 Mig
and 16 mp long, respectively. Setan genu |, a simple seta,

on genu I, a solenidion 31 mu and 9 my long, respectively.
Tarsi Il and | each with a solenidianl 17 mp and 21 mpt After going through the key, this new species comes closer to
long, respectively. Tarsi Il and IV short and stout. Dorsal ~ Caloglyphs clemensew species but can be distinguished
setad on tibiae | and Il 54 my and 40 my long, respectively.  fom it due to following characters:

Setaba on tarsus | 20 mu long. Tarsi I-IV provided with 3 1. Palposoma with 3 pairs of small seta€irclemengut
leaf-like + 1 spoon-shaped; 3 leaf-like + 1 spoon-shaped; 3  with 2 pairs setae in this species.

leaf-like + 1 spoon-shaped; 3 leaf-like + 1 spoon-shaped se2. Coxal field Il opensiiiC. clemendut closed in this spe-
tae, respectively. Sethon leg IV tarsus 40 mu long Fig 2b. cies.

Palposoma parallel laterally and notched posteriorly in
C. merismaut not so in this species.

Sternum 24t2) present irC. merismabut absent in this
species.

Apodemes 4ap4) meeting medially irC. merismabut

not meeting in this species.

Suctorial shield not rounded posteriorlyGn merisma
but rounded in this species.

Leg | tarsus with 5 leaf-like setaeln merismaut with

3 leaf-like setae in this species.
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Table 1
Comparison of characters in species of gebaieglyphusBerlese

S. Characters C. multa- C. opa- C. me- C. mo- C. faisala- C. trigo- C. cin- C. cle-

no. niensis catus risma rosus badiensis nellum gentis mens

1. Propodosomal setae - - + - - - - -
(sci, sce of equal size

2. Propodosomal setae - + - - - - - -
(sci, scg forming a straight line

3. Propodosomal setae - - - + - + + +
(sci, sc@ posterior in position

4. Hysterosomal shield dotted + + - - + + - -

5. Gnathosoma parallel laterally + - - - + - - -

6. Gnathosoma notched posteriorly - - + - - - - -

7. Gnathosoma distal fork + + + + + + + +
separated from basal joint

8. Gnathosoma with 2 pairs + + + + + + + -
small setae

9. Sternum 14t1) bifid posteriorly + + - - + + -

10. Sternum 2gt2) absent - - - + - - + +

11. Apodeme 3gp3) not meeting + + - - - + - -
apodeme 4ap4)

12. Apodemes 4ap4) meeting medially - - + + - + - -

13. Coxal field Ill shut + + + + + + + -

14. Ventral shield separated from + + + - + + + +
genital shield

15. Coxal discsdil, di2) conoids + - + - - + + +

16. Genital discddi3) kidney-shaped + + - - + + - -

17. Genital discddi3) with radial + - - - - -
striations all around

18. Paragenital setpr) antero-medial - + - + + + - -
to disc gdi3)

19. Paragenital setan) bifid + - - - - -

20.  Suctorial shield rounded posteriorly  + + - + + + + +

21. Suctorial shield anal suckers + - - - + + - -
equal to anterior suckers

22.  Suctorial shield with lateral and + - + - + + + +
posterior conoids

23. Setao on genu |l a solenidion + - + - + + + +

24. Leg | tarsus with 2 leaf-like setae + - - + - - - -

25. Leg Il tarsus with 3 leaf-like setae + + - - - - + +
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é B The first cluster comprises of 4 species, in this group an affi-
" 2 & o E 5 g % nity of 88% is deplgted l?etwe@temensandf:lrlgen.tlspallr,
E 5 5 § s ﬂé g g whereas the specigserismaand morosusjoin this pair,
g g E g E 2 § E respectively at 66% and 60% affinity levels. As the later three
G 6 666 6 6 U6 G species are the dwellers of arid plains, their affinity could
100 thus be attributed to the similar ecological niche they inhabit.
90 |_J On the other hand, specielemenss a dweller of separate
80 locality, as such their affinity could be attributed due to the
o sharing of common genetic characters at generic level.
% ;Z ] [ The second cluster also consists of 4 species; in this cluster,
Iz the speciefaisalabadiensisndtrigonellumconstitute a pair
o 50 exhibiting 80% similarity level. As these two species are the
g 40 - commoners of the same habitat, having the identical host
8 materials, thus it revealed that affinity of these species could
g 307 be attributed to the same ecological zones they occupy. The
20 A specie®pacatusandmultaniensisn turn join this pair at 70%
10 4 and 65.33% affinity level, respectively. Since these two spe-
cies are the dwellers of similar arid ecological zones, their
0 Taxa relationships could be the attribute of ecology. This second

. o ni i
Fig 3.Phenogram of species of ger@aloglyphusBerlese. cluster shows a linkage of 45.75% with the first cluster.

It is noteworthy from the data that species of this genus have
a wide range of distribution in Pakistan; because they have
] ) . ) . been collected from discrete, diverse ecological habitats like
Tarsillland | W't_h 4and3 Ieaf-Ilkg setae, respectlvgly n hills, sub-mountainous areas, arid plains and coastal areas
,C' cllemensb.ut with 3 and 2 leaf-like setae, respectively which indicates that species have an ability to adopt diverse
in this specie. ecological habitats; and hence can be presumed to have a wider
The genusCaloglyphuswas previously represented in genetic plasticity. The linkages further show a strong genetic
Pakistan by 6 species. Now the authors have collected anblasis of the characters used in this study. Further, it is obvi-
described 2 new species, thus raising the total to 8 species ous that species collected from similar ecological habitats show
this genus from Pakistan. The phenogram (Fig. 3) of the spea high level of affinity among them but they exhibit a rela-
cies of genuLaloglyphusbased on comparison of charac- tively lower level of affinity with those collected from differ-
ters(Table 1) and similarity matrix (Table 2) indicatesajor ent ecological zones and under such conditions, the affinity
clusters, which show different levels of linkages with one could rather be the attribute of sharing of common genetic

3. Genital discddi3) and suctorial shield with radial stria-
tions inC. clemendut not so in this species.

another. characters at generic level rather than their ecological param-
Table 2

Matrix showing percentage of similarity in species of gebakwglyphuBerlese

Species C. multa- C. opacatus C. merisma C. morosus C. faisala-  C. trigo- C. cingentis C. clemens
niensis badiensis nellum

C. multaniensis XX - - - - - - -

C. opacatus 60 XX - - - - - -

C. merisma 44 44 XX - - - - -

C. morosus 82 56 56 XX - - - -

C. faisalabadiensis 68 72 56 52 XX - - -

C. trigonellum 68 68 56 60 80 XX - -

C. cingentis 56 56 72 68 60 64 XX -

C. clemens 52 44 60 56 48 52 88 XX

Letters xx are showing Zero similarity in species.
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eters. The ability of these species to adapt to diverse ecologi- Tarsonemida) aus Afrika.lActa Zool Hund 9(3-4) 289-

cal habitats and yet sharing numerous characters reflects the 337.

occurrence of stable generic characters at this level and theMahunka S 1974 Auf insekten lebende Milben (Acari Acarida

adaptive amplitude to varying ecological zones. Tarsonemida) aus Afrika IlActa Zool Hung20 (1-2)
137-154.

Mahunka S 1978 Schizoglyphidae family new and new taxa

The present study provides a basis for the comparison of the of Acaridae and Anoetidae (Acari Acarid#)cta Zool

representatives of the gen@aloglyphustheir characteris- Hung24 (1-2) 107-131.

tics are most important with reference to taxonomic point ofMichael A D 1903British TyroglyphidaeRay Soc London,

view. More sampling is still needed in order to gain better UK, Vol Il , pp 183.

understanding about their distribution and potential pestNesbitt H H J 1944 Three new mites of the sub-family

status. Storage habitat supports a diverse species of acaroid RhizoglyphinaeCanad Entomo¥6 (2) 21-27.

mites to stay there. In view of importance of storage mitesNesbitt H H J 1949 Six new Mexican mites of the sub-family

the stored commodities should be properly protected by  Rhizoglyphinae AcarinaPan Pacific EntomoPR5 (2)

giving the due attention to storage. 57-70.

Rao N S K, Ranganath H R, Channabasavanna G P, Krishna
N S R, Rao N S K 198Raloglyphus karnatakaenssp

Ashfag M, Chaudhri W M 1983 Four new (Hypopi) species nov (Acari Acaridae) from India with taxonomiomments

Conclusion
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