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SBTUDIES ON THE MORPHOHISTOLOGICAL PECULIARITIES OF THE CORPUB
CEREBELLI AND VALVULA CEREBELLI OF CHANNA PUNCTATUS
AND HETEROPNEUSTES FOSSILIS (PISCES)

H. R. GOEL
Received February 2, 1978

Abstract: The corpus cerebelli of Channa punctatus (Bloch) is less developed
and quadrangular in shape while that of Heteropneustes fossilis (Bloch) is consider-~
ably large; in the former lobus lateralis cerebelli are absent while they are present
in the latter, The valvula cerebelli of Channa punctatus is less developed as compared
to that ol Heteropneustes fossilis but it possesses both the direct and reflex leaflets.
In Heteropneustes fossilis, the reflex leaflet is absent. The three principal layers of
corpus cerebelli and valvula cerebelli of Channe punciatus and Heteropneustes fossi-
lis are distinct and recognizable.

INTRODUCTION

The teleost metencephalon consists of corpus cerebelli and valvula cerebelli.
Both these parts vary considerably in size and shape. The notable references
on the structure and function of the metencephalon are of Franz (1911),
Pearson (19368), Nieuwenhuys (1967), Nieuwenhuys and Ni-
cholson (1969), Singh (1970), Kuhlenbeck (1975 and Pearson
(1976). The present paper deals with the morphohistological peculiarities of the
corpus cerebelli and valvula cerebelli of Channa punctatus and Heteropneustes
fossilis, the former a snake-head and the latter a cat-fish; both are fresh
water air-breathing predaceous bony fishes,

MATERIAL AND METHODS

The fresh brains were taken out from the live specimens after decapitation and
fixed in 4%; formalin for 7 days or 90%; alcohol for 5 days or aqueous Bouin's solu-
tion for 12 hours. Serial transverse paraffin seclions were out at 8 um and stained
with 0.5"y toluidine blue and 0.39%; thionin. The brains were also fixed and stained in
toto in 0.3%; formol-thionin for 4 days and the paraffin sections of § um were dif-
ferentiatled in alechol.

OBSERVATIONS AND DISCUSSION

In Channa punctatus the metencephalon is less developed, quadrangular in
shape and is represented by a solid lobe (Fig. 1), while in Heteropneustes
fossilis it is very large and nearly half of the entire brain length (Fig. 2). In
'Heteropneustes fossilis it extends forward reaching over the telencephalon and
behind up to the anterior margin of facial lobes. The two principal parts of the
metencephalon viz.; corpus cerebelli and valvula cerebelli vary considerably in
size and shape.

The corpus cerebelli of Channa punctetus is quadrangular in shape and lies
between the optic lobes or the mesencephalon in front and myelencephalon
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behind. The lobus lateralis cerebelli are absent. In Heteropneustes fossilis, b
corpus cerebelli is dorsally flattened, thick oval plate extending infront up ¥
the middle of telencephalon and behind hardly over the facial lobes of ﬂ?
myelencephalon. On the posterolateral aspect of the corpus is present a sem-
circular structure known as the lobus lateralis cerebelli (Fig. 2). The loh
lateralis cerebelli of both sides are joined with each other by a central acouit
lobe which is a narrow transverse band of grey matter.

Nieuwenhuys and Nicholson (1969) reported large corpus cerebd
in Siluridae and in some other groups. Aronson (1963) also observe:
strongly developed corpus cerebelli projecting rostrally not only covers i
mesencephalon, but also a part of the telencephalon in Acanthurus. Nie uwtk
huys and Nicholson (1969) described a band in the caudal regiond
corpus cerebelli of most teleosts but it is absent in the fishes under report.

The valvula cerebelli is a thin-walled, puch-like structure which projuf
forward and reaches the optic ventricle of the mesencephalon. The valvula®
rebelli of Channa punctatus is less developed as compared to that of Hefert
preustes fossilis; in the former it (valvula) does not fill the entire spae o
the optic ventricle (Fig. 4) and belongs to the salmonoid type of Ban-
rescu (1957), while in the latter it fills most of the space of the optic venfri
(Fig. 5) and belongs to the siluroid type of Banarescu (1957). In Chaw
punctatus, the valvula cerebelli consists of thick direct leaflet which represek
its ventral wall and is the anterior continuation of the body of the metencep
lon. The dorsal wall formed by the inversion of the ventral wall is the relz
leaflet. The space in the centre of the valvula is called the cavum cranii T¢
valvula cerebelli of Channa punctetus has a dorsal and a ventral sac alm
with a dorsal and a ventral groove; the latter is more prominent than #
former. In rostral sections the valvula cerebelli is oval but becomes fused Wil
the corpus cerebelli in the caudal sections. The granular layer is thick on e
lateral sides of the valvula cerebelli becoming thin on the dorsoventral siés
In Heteropneustes fossilis, the valvula cerebelli is large and ’V’'-shaped I
comprises of only a direct leaflet while the reflex leaflet has disappeared i
to the absence of the lateral parts and folds. The granular layer is very th&
on the ventrolateral sides of the valvula cerebelli but is absent on the dosl
side. The valvula has a dorsal and a ventral groove but the dorsal and vend
sacs are absent. The ventral groove is more deeper than the dorsal (Fig. 5.0
the caudal sections the ’V'-shaped valvula cerebelli is fused with the coms
cerebelli along with the cerebellar layers..

Nieuwenhuys (19687) reported structural variations in the wvalvulae
rebelli of mormyrid fishes. According to him in fishes like Gobius and Lephw
the valvula is merely represented by a small subtectal fold, but in most telexs
it fills up a considerable pari of the optic ventricle. Franz (1911) obser
that in Cyprinidae and Siluridae the valvula cerebelli is so steongly devela
that it effects a lateral displacement of the caudal parts of the optic ventrid

Ariens Kappers et al. (1936) reported highly developed lateral
systermn in Mormyrus and Silurus due to large valvula cercbelli. B an arest
(1957) described that specially direct leaflet of cyprinids is a gustatory ceme
Singh (1970) observed that the fish having well developed gustatory ud
lateral line systems possesses a better formed valvula cerebelli. In Hete
pneustes fossilis the large valvula cerebelli along with the presence of fa
buds in the barbels, lips and buccopharyngeal lining indicates the well der
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loped gustatory sense, while in Channae punctatus the small valvula cerebelli
and the absence of taste buds show the absence of gustatory sense and supports
the view of Banarescu (1957) and Singh (1970). The extent of the de-
velopment of the valvula cerebelli exerts ils influence on the form of some
mesencephalic structures like the torl semicireulares and tori longitudinales. In
Heteropneustes fossilis, due to large valvula, tori semicirculares heve shifted
ventrally and tori longitudinales have moved upward in order to provide space,
but in Chenna punctatus the valvula being less developed, the tori semicircu-
lares occupy a more dorsolateral pesition and the tori longitudinales are seen
hanging towards the valvula. These findings are in conformitly with those of
Singh (1970).

In the corpus cerebelli of both the fishes three layers of the valvula cerebelli
i, e, the molecular, Purkinje and granular can be clearly recognized, however,
the arrangement of these layers is reversed to that found in the wvalvula ce-
rebelli (Fig. 3 to B),

The molecular layer of corpus cerebelli and valvula cerebelli consists mainly
of fibres and a few scattered cells (Figs. 6 and 7)). The fibres are of the reti-
culata type and constitute the main substance of the molecular layer. The cells
of this layer are much smaller than the Purkinje cells, but distinetly larger
than the cells of the granular layer. Three types of cells viz., stellate, pear-
-shaped and oval have been found in Channa punctatus, while two types i. e.
fusiform and oval in Heteropneustes fossilis.

The Purkinje zone of corpus cerebelli and valvula cerebelli consists of seat-
tered cells arranged in a regular layer of two to three cells thick lying be-
tween the molecular and granular layers (Figs. 6 and 7). The dendrons of these
cells are seen entering the molecular layer as well as the granular layer.
The Purkinje cells are rounded and irregular in shape in both the fishes under
report.

The granular layer comprises mainly of densely packed small and granular
cells (Figs. 6 and 7). In the caudal sections of the metencephalon the differen-
tiation between the granular zone of corpus cerebelli and valvula cerebelli dis-
appears as the granular part of the former passes over into the latier. The
dendrons of the granular cells are not clearly visible. The granular cells are
small and rounded in both the fishes.

Nieuwenhuys (1967) reported similar layers in mormyrid fishes. Pear-
son (1936) named molecular layers of corpus cerebelli and valvula cerebelli as
stratum moleculare pars principalis and staratum moleculare valvulae. Similarly
the granular layers of corpus cerebelli and valvula cerebelli are named as stra-
tum granulosum pars principalis and straium granulosum valvulae.
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SUMMARY

The structure of corpus cerebelli and valvula cerebelli of the metencephaion
in Channa punctafus (Bloch) and Heteropneustes fossilis (Bloch) has been
described.
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The corpus of Channae punctatus is less developed and quadrangular in shape
while that of Heteropneustes fossilis is very large and nearly half of the entie
brain length..

The valvula of Channa punctatus belongs te the salmonoid type and Hetero-
preustes fossilis to the siluroid type of Banarescu (1%257).

Molecular, Purkinje and granular layers are distinct in both the fishes.
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AND MARCUSENIUS ISIDORI (PISCES, MORMYRIFORMES)
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Lubomir HANEL & Jindiich NOVAK
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Abstract: 11 specimens of Gnathonemus petersii (Ginther, 1862) and 3 speci-
mens of Marcusenius isidori (Cuvier et Valenciennes, 1848) were examined. In Gna-
thonemus petersit 12 plastic and 8 meristic and in Marcusenius isidori 14 plastic and
8 meristic characters were studied. In Gurathonemus petersii plastic characters show
some differences in comparisen to data cited by Boulenger (1309). Meristic cha-
racters agree with Boulenger (1909), except the number of teeth and the number
of scales in transverse series of body, In Marcusenius isidori meristic characters agree
with Boulenger (1309 except the number of teeth, but plastic characters show
differences caused probably by the small number of specimens examined.

MATERIAL AND METHOD

All measurements were made with the accuracy 5-0.5mm. only, eve diameter,
length of snout, width of mouth and depth of caudal! peduncle were measured with
the accuracy + 0.1 mm by means of dividers. The rows of scales and the pumber
of teeth were counfed using the binocular micrescope. All specimens were fixed in
formalin. All specimens of Gnathonemus petersii were kept earlier in tanks of seve-
ral Czech aguarium hobbyists and after death donated to the Department of System-~
atic Zoology. Specimens of Marcusenius isidori were caught by Dr. V. Skofepa in
the river Nile near Cairo and kindly offered for this work. Thanks are due to Asst.
Pref. Dr. O. Oliva for his help. Dr, V. Skofepa has given 4o us his material of
Marcusenius isidori for disposal.

RESULTS

Qur results compared with Boulenger (1909) are summarised in Table
1 and 2 (Gnathonemus petersii) and in Table 3 and 4 (Marcusenius isidori).
Coloration of examined specimens of Gnathonemus petersii was dark greyish
or blackish with two light stripes on the back part of body. One fish was
brownish-yellow, Colour of examined specimens of Marcusenius isidori was
greyish, a little darker on the back,

DISCUSSION

Gnathonemus petersii: Table 1 and 2 show considerable differences between
Boulenger’s data {(1909) and values found by us. But averages from our
data agree with Boulenger’s cnes (1909) except the values of body depth
in % of total length; head length in %, of total length; snout length in %, of
head length; and length of caudal peduncle in %, of depth of caudal peduncle.
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Table 1. — Plastic charactors of Gnathonemu# petersii

Cur data Avoerage Boulengsr 110
Body depth in %, of total length 18—~ 22 20 241
Hoad length m 9, of total length 19— 21 20 21 -
Bnout length in %, of head length 35—~ 41 38 40
Length of appendage on the lower jaw
i % of snout length 100125 115 100 and mom
Eye diameter m 9 of snout length 36— 30 41 4040
Length of pectoral fin in 9 of head
length &1~ 90 79 758
Length of pectoral fin m 9, of length
of ventral fin 154 —243 198 20%
Length of caudal peduncle 1n %, of depth
of caudal peduncle 243 — 400 333 300
Length of caudal peduncle in % of head
length 68— 84 73 671

——

The fish kept in aguaria had body depth, head and snout smaller than the fish
living in natural condition. Boulenger (1909) had 10 specimens alltogeiher
from Old Calabar, Lower Niger, Upper Congo, Stanley Falls and Ubanghi
Different values in proportion between caudal peduncle length angd its dth
{243.0 -- 400.0) may be caused by deforming after death and bad fixation 'nuilm
most specimens this proportion was nevertheless lower than value uled oy
Boulenger (1909). The other differences in plastic characters, e § b
depth in ", of total length; head length in ", of total length ani shoit
length in Uy of head length may be caused by conditions during aquarmm b
Concerning meristic characters, large differences are found only in the numbe
of teeth, very large difference is there in the number of scales in {rasers
series. Unfortunately Boulenger (1901) does not explain how he s
counted scales in transversal series of body. His picture is not clear. Thae i
a sketch showing the representative of the genus Tilepia with uncomplee
notes concerning his method. Boulenger (1909) does not menon &y
methodology of measurements. We have counted scales following Holdik
Hensel (1972) and Hrabé, Oliva, Opatrny (1973). In Guniher
(1866) there are the same values as in Boulenger (1809). Gunther

Table 2. — Mearnistic characters of Fnathenemus petersit

Qur data Average Boulengsr (il

Number of teeth tn the npper jaw 1— 5 3 3-1
Number of testh 1 the lower jaw 2—- B 3 50
Rays in dorsal fin 2/24 — 26 2(25 ar-1
Rays n anal fin 2/31—33 2131 -3
Scales in lateral Lne 81 —70 85 a_1j
Scales in transverse series of body 12—13 12 12-18

12-13 13 T
Scales between D and A 6-12 10 -1l

10—12 11 10-1l
Beales around the caudal peduncle 8 8 3
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Table 3. Plastic characters of Marcussning igidors

Our data Average Boulenger {1909)
Body depth i 9 of body length 28— 32 30 3038
Head length 1n 9 of head depth 86— 94 91 100
Head length 1 9, of total length 19— 20 20 2226
Snout length in 9 of head length 20— 27 23 20—25
Mouth width m 9, of head length 13—~ 17 13 20—22
Eyo diameter an %, of snout length 86— 100 94 104
Eye dismeter m %, of mterorbital wadth 43— 60 52 50— 60
Length of dorsal fin mn 9% 1bs distance
frorn head 45— 54 48 50
Length of pectoral fin i 9% of head
length 87100 93 100 and less
Length of ventral fin m 2} of length
of pectoral fin 39— 43 41 40— 80
Length of caudal peduncle in % of depth
of caudal peduncle 264 -- 288 277 250 —300
Length of caudal peduncie in 9 of head
length 90— 97 94 100 and less

{1866) had only one fish from Old Calabar at his disposal, this type being de-
posited in the British Museum. Giint her (1862) has described the small canal
on the right part of the throat. It is very interesting that in our specimens that
canal was not found. Colour of our fish agree with Boulenger’s de-
scription (1909). Frey (1975) described the colour as brown and grey. His
figure clearly shows one light stripe behind the head. This stripe was found in
two specimens out of 11 we examined. Examined specimens of Gnathonemus
petersii do not agree well in colour comparing the photograph in Frey (1875)
and in Sterba (1958). Our specimens were darker. The maximal size is
given by Boulenger (1909) as 230 mm, by Sierba (1959 230 mm, but
Nichols and Grissom (1917) found the maximal size to be 323 mm, Figu-
resin Nichols and Grissom (1917) agree, as regards colour, very well
with our specimens. Sterba (1959) and Frey (1975) point out that breed-
ing in aquarium has not been successful up to the present time.

Specimens of Marcusenius isidori do not fully agree in meristic characters
with Boulenger’s description (1909). Plastic characters do not agree with

Table 4. Menastic characters of Marcusenius isitlors

Our data Average Boulsnger {1909)
Number of teeth 1 the upper jaw 6— 7 6 7
Number of testh m the lower jaw 6— 8 7 8
Rays m dorsal fin 2/17—19 2f17 1822
Rays in anal fin 222 —24 2/23 22-26
Seales 1 lateral Lino 53 —57 65 53 —60
Seales in transverse series of hody -1z 12 911
15 15 15-17
Beales between D and A 12-13 12 11--13
1213 12 10—12
Beales around the csndal peduncle 16 16 16 or 18
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Boulenger’s (1909). This may be due to the small number of specimes
examined (three from the river Nile). Boulenger (1908) had considerably
larger material, 36 specimens [rom ihe Nile. Counting scales in, transvems
series of body we used the same method as in Gnathonemus petersii and or
values agree with Boulenger (1909). In Boulenger (L c) colorain
is described as silvery white beneath, brown on the back, in Sterba (I
the same, in Frey (1975) brown with silver mustre. The maximal size s gua
by Boulenger (I1809) 100 mm, by Sterba (1857) and by Frey {1
the same. Following Frey (1975) breeding in aquarium has not been obserd
either.

SUMMARY

In 11 specimens of Gnathonemus petersii the total length was found fobe
between B4-175 mm, scales in lateral line in average 65 (all following valus
in average), scales between DD and A above the lateral line 10,11 below the
lateral line, scales in transverse series of body 12 above lateral line, 13 beos
the lateral line, 8 scales round the caudal peduncle, 3 teeth in upper jaw. 3 tedh
in the lower jaw, D 2/25, A 2/31. Body depth in %} of total length 2, hed
lengih in %, of total length 20, snout length in ©% of head length 38, lengthof
appendage on the lower jaw in Y of snout length 115, eye diameter in %o
snouth length 41, length of pectoral fin in %, of head length 79, length of petr
ral fin in %, of length of ventral fin 148, length of caudal peduncle in%d
depth of caudal peduncle 333 length of caudal peduncle in * of head lengh
73. The mieristic characters agree with Boulenger (1909) excepting the
number of seales in transverse series of bedy, the numben of teeth in luwer
jaw and the number of ieeth in the upper jaw, Plastic characters showed 4
ferences in the body depth, head length and snout length.

In 3 specimens of Marcusenius isidori the total length 75—78 mm, in lafers
line 55, between D and A above the lateral line 12, below the lateral line [}
in transverse series of body above the lateral line 12, below the lateral linel}
round the caudal peduncle 16 scales., 6 teeth in the upper jaw, 7 teeth inthe
lower jaw, D 2/17, A 2/23. Body depth 30 % of total length, head lengthil%
of head depth, head length 209} of total length, snout length in % of hed
length 23, mouth width in %, of head length 15, eye diameter in % of sw
length 94, in % of interorbital width 52, length of dorsal fin 487/, its dise
from head, length of pectoral fin 939 of head length, length of ventral firin
95 of length of pectoral fin 41, length of caudal peduncle in Y of its depth?T,
length of caudal peduncle in %; of head length 94. The meristic characters agree
with Boulenger (1909) excepting the number of teeth, plastic chardm
showed differences. Values measured by us in head length, mouth widtheye
diameter and length of dorsal fin showed diminishing in comparison to Bow
lenger’s data (1909}).
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RUTILUS (PARARUTILUS) FRISII MEIDINGERI
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Karol HENSEL
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Abstract: The first find of Rutulus frisii meidinger: (Heckel, 1852), from the
Czechoslovak stretch of the Danube river, 1s described.

Rutilus frisii {Nordmann, 1840) is a ponhtocaspian species. Its nominale fom
occurs in brackish waters of the northern part of the Black and Azov Ses,
from which ascend the rivers Dniester, Southern Bug, Dnieper, Mius, Do,
Rioni (it lives also in the Paleostom lake) and the rivers near Batumi. There is
a lack of data on its presence in the delta of the Danube river (A n tipalil
Berg 1949, Ljaséenko 1952, Bandrescu 1960), but the speas s
known from the Razelm lake (BiAnadrescu 19680). However, single speames
apparently ascend the Danube as proved by the finding at Svistovo in Bulpna
(Michajlowa 1987).

The upper part of the Danube river is inhabited by subspecies Rufilus frism
meidingert (Heckel, 1852), which lives in lakes Chiem-, Mond-, Atter and
Traunsee and also in their tributaries and effluents (Heckel 1852, Heckel
and Kner 1858, Siebold 1863, Beryg 1932, Bauch 1963). Accoerdng o
Kahsbauer (1961) this subspecies cccurs also in the proper main chamel
of the Danube, even in the Morava river in Lower Austria (personal discusin
with dr. Kdhshauer, however, did not confirm the last indication).)

In Czechoslovakia (Oliva and Hrabé 1968, Holéik and Hensel
1972), Hungary (Berinkey 19668, Mihalyi 1954, T6th 1970) and Yo
slavia (Taler 1953, Vukovié and Ivanovié 1971) this species has bem
not found at all.

Fisherman J. Voros caught one specimen of Rutilus frisii meidinger: (Hecke|,
1852) in the Danube near the village Radvan nad Dunajom at the nve km
1749 in the summer of 1975. The fish is a male, measuring 271 mm of standird
length, ageing 6+. It is the first finding of this species in the Czechoslovak
stretch of the Danube river. Its measurements and counts are introdues n
Table 1.

I} For the sake of completeness it is necessary to add that in Southern Bulgrms,
in the rivers Veleka and Rezovska another subspecies — R. frissii velecensis Chih-
koff, 1932 — was found (Berg 1949 Michajlowa 1867). It 13 quite possble it
populations living in Turkish lakes Terkos and Izmk (Kosswig and Batislgl
1943, Berg 1949) helong to this subspecies. Finally, iz the Caspian Sea, mamly m il
southern part, lives Rutilus frisi: kutum (Kamensky, 1899). It also ascends the nvers
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Table 1. Counts and measurementa of Kufulus frisii meidinger:
recorded 1 the Danube at the river km 1749

Standard length (mm) 271 Prasanal distance 72.1
Body depth 237
Counts: Body widih 15.1
f8oft branched rays in D 9 Caudal peduncle length 19.9
Soft branched rays in A 10 ("audal peduncle depth 10.9
Soft branched rays in P 17 C'sudal peduncle width 1.8
Soft branched rayz1in V 8 Mimmal body depth 8.5
Boft branched rays in € 17 Distance P-V 27.5
Secales in lateral line 64 Distance V A 23.7
Scules above/below lateral line 11/8.5 Length of D 12.5
Gl krakers B Length of A 11.1
Pharyngeal teeth (left —right) 6—5 Length of C (shortest rmddle ray) 6.6
Length of C (longest lower lobe ray) 19.2
Measurements: Length of I’ 15.3
{in 9%, of standard length) Length of V 14.2
Head length 219 Depth of D {longest branched ray) 14.9
Prasorbital distance 7.8 Depth of A (longest branched ray) 11.0
Eye diameter 3.9 {(m 9, of head lungth)
Pastorbital distance 11.3 Praeorbital distance 35.2
Head depth 16.8 Eve diameter 17.6
Head with 12.6 Postorbital distanes 51.2
Interorbital distance 9.5 Head depth 76.3
Internasal distance 5.1 Head width b7.2
Praedorsal distance 48.9 Interorbital distance 43.0
Prasventral distance 48.9 Internasal distance 23.0
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Abstract: The clones of Cladocera from lakes poor in seston (Lago Maggiore,
Lake Windermere) completed the postembryonic development in the water from Slapy
Reservoir within® a shorter time period than the clones from standing waters which
were rich in seston (Slapy Reservoir, Loch Leven, Esthwaite Water). After the en-
richment of the Slapy water with algae from laboratory cultures, the postembryonic
development was shorter in the clones from the eutrophic bodies of water. For the
quantification of this comparison the Monod equation was used.

INTRODUCTION

Hrbaékova and Hrbacek (1978) [ollowed the dependence of the rate
of postembryonic development on the concentration of food in the species
Daphnia pulicaria Forbes and D. pulex L. They found in these two morpho-
logically allied species, which inhabit localities of various trophic conditions, a
different dependence of the development rale on various food concentrations.
The authors expressed this difference quantitatively by the different constants
of the Monod equation.. The maximum development rate calculated from the
Lineweaver-Burk linearization of the Monod relation was, if all of the ex-
perimental points were used, evidently lower than the development rate actually
measured at the highest focd concentration. In the straight line parameters,
which connected the points corresponding with the growth rate at the highest
and the lowest concentrations of food, that marked difference did not oceur.
As this method is much simpler {rom the viewpoint of experimental work, it is
used here to compare the dependence of the growth rate and the food con-
centration in the populations of the group of Daphnria hyalina Leydig in which
one may expect beforehand, even though they come from localities of various
trophic conditions, much smaller differences in comparison with the group of
Daphnia pulex L.

MATERIAL AND METHODS

For experimental research Cladocera of the group of the species Daphnia hyalina
Leydig were used, i. e. (1) Daphnia galeata Sars from the eutrophic Slapy Reservoir
in Bohemia assigned as D. hyalina in the previcus papers, (2) Daphnia galeate Sars
from the eutrophic lake Loch Leven in Scotland supplied by Dr Johnsona in 1972
(3) Daphnia galeata Sars from the eutrophic lake Esthwaite Water in England obtain-
ed from Dr Smyly, (4)Daphnia galeata Sars from the oligotrophic lake Windermere
and (5) Daphnia hyalina Leydig from the oligotrophic to mesotrophic lake Lago
Maggiore in Italy supplied by Dr BlaZka in 1972.
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The females of all these specimens were reared for at least three weeks befar the
experiments were started at the laboratory under favourable feeding condions
Half of the experimental neonata were fed with individual poriions {cca iff
cellsyml) in 100 ml flasks in the water from Slapy Reservoir enriched with the
alga Scenedesmus Irom a laboratory culture (in the results given as “ennhsd
medium®), the other hall was kept separately in the water from Slapy Reservr
(in the results given as “Slapy water®). The medium was changed every 4 ham
The young were measured every day and controlled twice a day during eg
production. The experimental flasks were kept at 20°C. When it was possible &
recognize reliably the spcimens from the eutrophic and oligotrophic locabies
morphologically from the stage of neonata to that of primipara, two specmens
per flask were cultivated, one from the oligotrophic populations, the other fom
the eutrophic ones. The observations were terminated three weeks alter the bepn
ning of the experiments when the number of the specimens which did not com-
plete was determined,

The water from Slapy Reservoir was obtained by pumping from a depth of b4
and fillered through bolting cloth No 8. At the same time, a water sample wx
taken every day. From the seston obtained by the continuous centrifuge (g =2,
the organic N was determined by the Kjeldahl method and the wvalues were o
verted to caloric ones according to Blafka (1966) as described in the Previas
paper (Hirbaékova and Hrbaéek, 1978). The concentration of the suspenaon
of algae was measured in terms of optical density at 680 nm in a 1 cem? cell acoon-
ing to BlaZka. The data on optical density were calibrated by the oxidomstne
procedure (dichromate catalized by Ag®) o the calorie content of algae (Hrbifke
vé, 1974).

In all of the experiments, the authors determined the length of postembryome
development starting from the release of the young from the female and endingby
the appearance of the first eggs in the brood pouch. For each of the experiments
the modus (further on given as M) was established for the characterization of the
most frequenily occurring values. From the data on the length of the development
and the reverted values of the highest and the lowest food concentrations the strajght
lines were established for the single clones and from the Lineweaver-Burk relatoms
the constants of the Monod equation were calculated for the maximum develpmet
rate D (inverted value for the length of development} and the saturation consint
K: (food concentration at which the growth rate is half the maximum value). These
values were used for the evaluation of the relation between the growth rate and the
concentration of food by the Monod equation. Part of the specimens were measumd
in the course of the postembryonic development from a neonata to a primipars a-
cording to the scheme on the paper of Hrbad¢kova (1963). For the mutual om
parison of the length such specimens were used which possessed an equal number of
the stages from neonata to primipara.

RESULTS

(I) Cultivation of the species Daphnia galeata Sars (Slapy Reservoir) and
Daphnia hyaline Levdig (Lage Maggiore).

(1) Cultivation in natural Slapy water (food concentration 12 joules per lite)
Daphnic galeate Sars (Slapy Reservoir)

26 neonatae from 6 females were used in the experiment. Of these 11.5% dd
not complete the postembryonic development during the three weeks of cultva-
tion, 23 %, died during the Ist week, 11.5%; completed the postembryonic de
velopment on the 10th day, 34.6%% on the 11th, and 19% on the 12th dy.
M = 11.4. The mean frequency of eggs per primipara was 1.5.

Daphnia hyalina Leydig (Lago Maggiore)

Of 26 experimental specimes 11.5 %, died in course of the 1st week of rult-
vation, 154 %, did not complete the postembryonic development during the
three weeks of cultivation, 3.8 %, completed the postembryonic development m
the 5th day, 7.7 % on the $th, 11.5% on the 8th, 15.4% on the 9th, 26.5% n
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the 10th, and 7.7 %; on the 14th day. M == 9.8, The mean frequency of eggs per
primipara was 2.0.

(2) Cultivation in natural Slapy water with the addition of Scenedesmus spp.
(food concentration cca 100 joules per liter).

Daphnia galeata Sars (Slapy Reservoir)

12
D

17
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Fig. 1. Lineweaver-Burk plot of the regression of the development (D) in days on the
food concentration in inverted values. Full lines are for clones from eutrophic lakes:
Sl = Slapy reservoir, LL. = Loch Leven, EWW = Estwaite water. Dashed lines are
for clones from oligotrophic lakes; LMa = Lago Maggiore, W = Windermere. Ordi-
nate: the length of the postembryonic development (D). Abcissa: the inversed value
of the food concentration in J/1.

Of 26 neonatae 3.8 %; died in course of the 1lst week, 15.3%, reached maturity
on the 4th day, 89%; on the 5th, and 11.6 % on the 6th day. M = 4.8. The mean
frequency of eggs per primipara was 9.1.

Daphnia hyaline Leydig (Lago Maggiore)

Of 26 neonatae 7.6 % died during the 1st week of cultivation, 7.6%, com-
pleted the postembryonic development of the 4th day, 56.3%, on the 5th, 3.8 %
on the 6th, and 15.3%; on the 7Tth day. M == 5.1 The mean frequency of eggs
per primipara was 6.8.

{II) Cultivation of the species Daphnia galeate Sars (Loch Leven) and Daphnic
galeate Sars (Lake Windermere).

(1) Cultivation in natural Slapy water (food concentration 10 joules per liter).
Daphnia galeata Sars (Loch Leven)
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Of 24 neonatae 25 %, of the specimens died during the 1st week, 8.3 % did mt
oomplete the postembryonic development during the three weeks of cultivation,
12.5 % reached maturity on the 10th day, 8.3 % on the 11th, 25 %, on the 12
12.5 %, on the 13th, and 8.3 %, on the 15th day. M = 11.8. The mean frequeny
of eggs per primipara was 1.2.
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Fig. 2 Monode curves: regression of the food on the development rate (1/D invetal
value of the length of the development in days) in terms of Monode equation Rl
Jines are for clones D. pulicarie (Pul) and D. pulex (Pu). Dashed lines are for clones
D. galeata L. Slapy (S1), Lago Magglore (LMa), Loch Leven (LL), Estwaite wakr
(EWW) Windermere (W). Ordinate: The inversed value of the length of the develop-
ment (1/D). Abeissa: the value of the food concentration in J/1.

Daphnia galeata Sars (Windermere)

Of 24 neonatae 16.4%, died during the I1st week, 8.3 % did not complete the
postembryonic development during the three weeks of cultivation, 25 % reachd
the stage of primipara on the 10th day, 25% on the 11th, 8.3 %, on the l2h
12.5 Y%, on the 13th, and 4.1 %, on the 14th day. M = 10.5. The mean frequercy
of eggs per primipara was 1.8.

(2) Cultivation in natural Slapy water with the addition of Scenedesmus sy,
{food concentration 100 joules per liter).
Daphnia galeate Sars (Loch Leven)

Of 24 neonatae 8.3%, died in course of the 1st week of cultivation, 416%

reached maturity on the 4th day, 12.5 %, on the 5th, 25%; on the 6th, and125%
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on the 7Tth day. M = 4.9. The mean frequency of eggs per primipara was 4.3.
Daphnia galeate Sars (Lake Windermere)

Of 24 neonatae 12.5 %, died during the 1st week of cultivation, 374 %, com-
pleted the postembryonic develcpment on the 5th day, 83.3 %, on the 6th, 8.3 %
on the'Tth, and 4.1 % on the 8th day. M = 5.4. The mean frequency of eggs
per primipara was 4.1.

(III) Cultivation of the species Daphnia galeata Sars (Esthwaite Water) and
Daphnie galeata Sars (Lake Windermere).

(1) Cultivation in natural Slapy water (food concentration 10 joules per liter).
Daphnia galeate Sars (Esthwaite Water)

Of 21 neonatae 19 %, did not complete the postembryonic development during
the three weeks of cultivation, 9.5 %), died in the 1st week, 4.8 %, completed the
postembryonic development on the 8th day, 4.8 Y on the 9th, 9.5% on the 10th,
4.8%, on the 12th, 38 % on the 13th, and 9.5 % on the 14th day. M = 12.1, The
mean frequency of eggs per primipara was 1.3.

Daphnia geleafa Sars (Lake Windermere)

Of 21 specimens 4.8%; did not complete the postembryonic development
during the three weeks of cultivation, 14.2 % died in the 1st week, 9.5 % reached
the stage of primipara on the 9th day, 14.2%, on the 10th, 42.8% on the 11th,
and 14.2% on the 12th day, M = 10.7. The mean frequency of eggs per primi-
para was 2.0,

(2) C.ultivation in natural Slapy water with the addition of Scenedesmus spp.
(food concentration 100 joules per liter).
Daphnia galeata Sars (Esthwaite Water)

Of 21 specimens 19 %, compleied the postembryonic development on the 4th
day, 666", on the 5th, 95,% on the 6th, and 48%; on the 7th day. M = 4.9.
The mean frequency of eggs per primipara was 5.8.

Daphnia goleate Sars {(Lake Windermere)

Of 21 specimens 9.5 % died during the 1st week, 4.8 %, completed the post-
embryonic development on the 4th day, 57 % of the 5th, 14.2 on the 6th, 4.8%,
on the 7th, and 4.8 %, on the 8th day. M = 5.3, The mean frequency of eggs
per primipara was 3.2.

The results are summarized in Table 1, Fig. 1 and 2.

DISCUSSION

Hrbdaékovaand Hrbadéek (1978) found in Daphnia pulexr and D. puli-
caria a direct relationship between the values K, and D, ... Thus D. pulicaria
has lower K, and a lower D.,,,, while D. pulex has a lower K, and a higher
Dpae. This relationship in the populations of the group of Daephnia hAyalina was
not on unequivocal because the size of the primiparae greatly varied. D, was
high in the clones from Slapy Reservoir, Loch Leven and Esthwaite Water,
whereas the size of a neonata under favourable feeding conditions was smallest
in the clone from Esthwaite Water. The size of the primiparae under good
feeding conditions in the clones from the studied oligotrophic lakes is evidently
higher than that in the clones from the studied eutrophie localities, but even
then it is substantially smaller in comparison with D, pulicaric. While in the
last species the average size of a primipara reached 2.4 mm, the average size
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of the primiparae of the cone from the oligotrophic localities studied inthis
paper was below 1.9 mm. Therefore, the parameters D, and K as wella the
curves established according to the Monod relation do nofl fully evahate iz
competitive ability for food or the utilization of the given food connitation
at the given time interval, respectively. So, for instance, in Fig. 2 the
for D, pulicaria Forbes and D. galelate Sars from Lake Windermere are neuly
identical. The different length of an adult femald indicate that the produs
biomass expressed as dry weight according to the eguation

LnW=Lnl7+4 272LnlL

(Bottler et al, 1976) is 1.9 times greater in D, pulicaria than in D. gt
Similar size differences were also found at low food concentrations. The i
that smaller species do not have D, proportionally smaller to the lower bie
mass of the primiparae, shows that the efficiency of food utilization n thee
species is in agreement with the “Size-efficiency hypothesis“ (B rooks
Dodson, 1965) and with the previously observed relatively higher mets
bolism of the smaller crustaceans (Winberg, 1971). On the other hand fn
the fact that the clones of approximately equal size as the neonatae and pum
parae have evidently different parameters of the Monod equation (D i
contrast to D. pulicaria and D. galeeta from Loch Leven and Lake Windemes),
one may see that the given relationship between size and efficiency wil
different in the species of equal size. The extreme r and K specialists (Hrbz
¢ek in press) are likely to provide the envelope for the distribution of thae
values along the regression line.

The use of the Monod equation which compares the dependence of the growh
rate on the food concentration, has despite the menticned insufficienes,
indisputable advantage in that it indicates the mechanism by which a popil.
tion of Dgphnia intensely exploited by tish cannot decrease the concenrabe
of algee to the same level as does the population of cladocerans which is mt
controlled by fish. Chisholm, Stross and Nobbs (1973} summarksd
the data on the filtering rate of a variety of Dephnia species. The low ndpimt
saturation food concentration of D.. middendorfiana Fisher in contrast tethe
other species of Dephnic as well as the high intensity of the filterug me
in comparison with the above mentioned K, values show thal the spedis I
middendorfiane Fisher is as voncerns the relations to the food concenimin
nearer to the species D. pulicaria than to D. pulexr with which it is commonly
compared taxonomically. A thorough comparison of the filtering rate and K,
of course, cannol be performed. The filtering rate as well as the rate o ir-
gestion evaluate the {ood intake, not the energy spent for filtering. Il isthe
difference between energy input and energy output which is important for the
interspecific food competition, The high filtering rate points at the capabily
of utilizing the low food concentration, however, regardless of the metshdi
demands.

Muckle (1976) assumes from his long-term investigation of Lake Constance
that the presence of a more abundant population of D). galeate Sars in thi
lake, from which D. hyaline (the dominant species up to the presen time) wi
described by Leydig, is conditioned by eutrophication, that is by the
crease in the abundance of algae in this lake. The present results do not %
to confirm this interpretation, since as concerns the dependence of the lmgh
of the postembryonic development on the concentration of food, thers isw
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clear difference between D. galeata from Lake Windermere and D. hyaling
from Lago Maggiore. Distinct differences have been found in the relation of
various populations of D. galeate Sars to the food concentration. From The
distribution of the species D. hyelina in lakes of various trophic levels, one may
suggest that this species, 100, will exhibit analogical differences among the
populations living under various food conditions. Hrbd¢ékova (1971) has
found in the population of D. hyalina from Lago Maggiore that the first gene-
ration does not shorten the length of postembryonic development after food
addition, but that this shortening occurs after several generations have deve-
loped under good feeding conditions.
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Abstract: By treating orphaned grown-larvae of ter
mites with juvenile hormones (JHs) or with JH anal(gr pm%ggﬁ:)teghﬂﬁmm
of presoldiers and/or soldier intercastes was induceq, gues ning test vib &
culitermes lucifugus santonensis and Prorhinotermes ginfnt b('rJef:I 11T and Jihs b
prene, 11 chlorine analogue of pharnesol acig ang tgt:;hy drophury] gt d

methoprene were found as most active, The soldier., g ner THs and
JHAs influence was proved in Kalotermes Flavicoliis, @fyt; ;-f,?erf:i;;mﬁrgw. Nt

castaneus, N. jouteli, Zootermonsis angusticollis, Z. ne,, . ; saniwet-
818, Prorhinotermes simplexr and Caoptotermes formssa%dem;‘fi’sg' é}mﬁ{:ﬁl pesthely
responding termite species and of active compounds arusétt ached. The forstn
presoldiers was demenstrated in very early instars; fQ‘e R. Lu cifubm fram Jarve I
and for P. simplex from larva II. Treatments of stapps olonies of 7 it
and that of colonies of P. simplex in natural mnditiorlmfaiféd The use o s
JHs and JHAs in caste determination and socia] hom(,sf is studies and fhe s
of JHAs in social insects control is discussad, Yiasls =

The development of the soldier caste was ®XDerimentally indwd I L.Lle
European drywood termite, Kalotermes flavicollis Y injecting and feeding [0
juvenile hormone (JH) to the pseudergates (L SChar 1969). This nfimel
the hypothesis on the function of JH in the regulaﬁ{m’ of the devesmet &
soldiers in termite colonies, formely based mainiy
allata (Liischer & Springhetti 1960; Leb, un, 1967). In 19 ms
were published showing that under adequate experir)aenfcal arrangements J
of the European subterranean termite Reticulitermsg, s lucifugus sanmossa
producing large numbers of superfluous presoldj ers or pseudergieailiz
intercastes if treated with the synthetie JH IT {cecro&ﬁa JH, Cy; JH) ame JE
analogues (JHAs, juvenoids) (Hrd y & K redek, 1&72_ H r d y, 197 Asvm
tions have ben expressed that this principle, i, e. eXa 1y a influemnce ot i
ratio and the social regulation of biclogical fun'clions in colonies o 93
insects by JHAs, could be used for the control of hNyarmtul species.

The difficulties involved in the chemical contro} of social insed psbae
generally known. Many species are instinctively a pable of respons: b
avoidance of contact with toxie substances. They M, also identify ad e
sections of the colony affected by a toxicant and t:hyuc; enable the ratd il
community to regenerate, Therefore, formulations wi;h peculiarly poind
effect have been employed and new compounds SOvught. which socl e
would not avoid, J uvenoids seem to fulfill this prer@\qﬁisi%e as has ben ol
ced by comparative feeding tests on termites, on Mhonevhass foragg tetr

on implantation of 0T
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from JHA contamined blossoms (Hrdy, 1973; Hrdy & Skrobal, 1978),
and by bait tests performed on the ant Monomorium pharaonis (L.) (Ed-
wards, 1975b; Hrdy, Kietek et al, 1977).

Results reported were partially presented at the XVth International Congress of
Entomology, Washington, D. C. in 1876 (published only as a summary by Hrdy
1976). The literature on JHs and JHAs effects in termites is reviewed by Len z (1976)?

€l
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Fig. 1. Chemical structures of compounds showing JH activily in termite tests,

COQEt

SCREENING CF JUVENOIDS

Unlike the tests with conventional insecticides, assessment of juvenoid effect-
iveness invelves specific problems as it is not limited to the resulting rate of
mortality only, but also includes evaluation of the morphological effect. A num-
ber of papers has been devoted to the relationship belween the chemical struc-
ture and the specific biological effect of JHAs (e. g. Staal, 1972; Slama,
Romatiuk & Sorm, 1974). Due to the distinctive characters of soldiers
scoring in the termite tests is very simple. On the other hand, however, a com-
plicating factor arises in that, invariably, and similar to experiments with any
other social insects, we are concerned with whole groups of interacting indi-
viduals.

Materialand method: All the results reported here were obtained using the
method of exposing termite groups to treated filter papers in Petri dishes. Whatman
No 1 papers, 40 mm in diameter, were treated with 0.2 ml of acetone solution of the
tested compounds. After evaporation of the solvent, papers were moistened with
distilled water. Temperature during experiments was 27°C - 1°C, e. g. the same
as in the termite cultures. In the screening tests two species of the family Rhino-
termitidae were used: Reficulifermes lucifugus santonensis and Prorhinotermes sim-
plex. Colonies of these subterranean termites are continuously kept in aquaria with
soil and pine wood. The test groups consisted of 20—30 grown larvae or pseudergates
confined permanently during the experiments on the treated filter papers. The ex-
periments were scored in one or two-day-intervals until day 30—40, mortality in
controls (the filter-papers treated with solvent only) was usually low, not exceeding
20%;. Other methodical details are evident from Tab. 1, and-or are in principle the
same as in Hrdy & KFPeéek (1972) and Hrdy (1972).
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Results: About 60 compounds were tested, mostly aliphatic analogues i
the pharnesole acid, oxa analogues of 4-(geranyloxy)-benzoic acid, and 4-(g
nylamino)-benzoic acid. Under the testing method used the majority of s
stances proved ineffective against termites. Some had a toxic effect in hige
concentrations (0.5%), a few proved toxic even in concentrations of 0.1%7. Tatk
1 shows the compounds under the effect of which presoldiers or soldier inm
castes were formed. In our recent trials synthetic JH TII(CysJH) listed unir
(1 in Fig. 1) and the following three juvenoids proved most effective in termk
tests: (2) hydroprene (Altozar, ZR 512, Zoecon Corp.) along with two compout
prepared in the Institute of Organic Chemistry and Biochemistry of the Czedr
slovak Academy of Sciences, (3) 11 chlorine analogue of pharnesol acid, andj§
tetrahydrophuryl analogue of methoprene. The effectiveness against termis
of the following four juvenoids (5—8) was less.

SPECIES AFFECTED BY JUVENOIDS

The first experiments aimed at inducing development of socldiers through il
effect of JHAs included species currently encountered in laboratory cultus
Kaolotermes flavicollis, Reticulitermes lucifugus santonensis, Zootermopsisi
gustiecollis and Z. nevadensis (see Hrdy & Kfeéek, 1972: Wanyoun
& Lischer, 1973). Later, the same effecls were proved in several o
species among them some of higher economic importance e, g. Reticuliterm
flaviceps (see Chu Hsang-hsong, Tai Tchi-dar et al, 1974), Nawk
termes exitiosus (see French, 1974) Reticulitermes flavipes, Heterotemu
indicola, Coptotermes amanii, C. niger and Nesutitermes nigriceps (see Len
19786). :

Table 1. Effects of THAs on termites in laboratory tests

Compound!) Concentration %, Species Effect
(1) TH TIT 0.5 R. luc. sant. (M) ++ -+
(.06 R. lue. sant. +4+
(2) hydroprene 0.6 R. lue. sant, M +++
0.05 R. luc. sant. +4++
0.005 R. lue. sant, 0
0.5 Prorh. simpl. +++
0.05 Prorh. simpl. + 44
) 0.5 R. luc. sant. M o+
0.05 R. luc. sant. (M) ++ -+
0.005 R. lue. sant, 0
0.5 FProrh. stmpl. +4++
(4) 0.5 R. lue. sant. M 0
0.05 R. lue, sant. +++
(5) 0.1 Prorh. simpl. M 0
0.01 Prorh. simpl. -~
{8) 0Ll Prorh. simpl. 1
(7) 0.1 Prorh, simpl. +
(8) 0.5 R. lue. sant. M +

R. luc. sant. — Rebiculitermes lucifugus sanionensis
Prorh. simpl, — Prorhingiermes simplex

8eale of affecta: - (low) to + |+ | (high)

M - high mortality, (M) low mortality

1)For chemieal structures see Fig. 1
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Table 2. Liat of speeies in which the development of presoldiers, soldiers
and worker-soldier intercastes was induced with synthetic JHs andfor juvenoids

Fam., (snus, Species Compound Reference!)
Ealotermitidae
Postelectrotermes nayari Roonwal
& Verma farnesy! Varma, 1877
methyl ethor
Neotermes castuneus (Burmsister) hydroprens
jouteli (Banks) hydroprens
Kalotermes flavicollis (Fabr.) JH T1 Lizscher, 1969
methyl farnesoate Springhetti. 1974
hydroprens Lenz, 1976
methoprens
Incisitermes schwarzi (Banks) hydroprene
Cryptotermes brevis (Walker) hydroprene
methoprene
Hodotermutidae
Zootermopsis angusticollis {Hagen) methyl farnesoate Wanyonyi & Liseher, 1873
nevadensis (Hagen) hydroprene Wanyonyi, 1974
Rhinotermitidae
Hetorotermes convexinotatus {Snyder) hydroprene
tndicols (Wasmann) hydroprene Lenz, 1978
Reticulitermes flaviceps {Oshima) hydroprene Chu Hsang-hsoung et al.,
methoprene 1974
B.othyl?)
Jlavipes (Kollar) hydroprene Lenz, 1976
methoprene
lucifugus (Rossi) hydroprene Lenz, 1978
methoprene
lucifugus JH I1, 111 Hrdy, 1972
sandonensiz Feytaud  hydroprene?) Hrdy & Kiebek, 1972
Copiétermes amanii (Sidsteds) methoprene Lenz, 1978
Jormoganus Shiraki hydroprense
niger Snyder 1nethoprens Lenz, 1976
Prorhinotermes simplex (Hagon] JH 1
hvdroprene?)
TFermitidae
Nasutitermes exitiosus (Hill) hydroprens French, 1974
nigriceps (Haldeman) hydroprene Lenz, 1976
methoprena

Explanation: 1) If no reference, original record
2) B-ethyl 11-methoxy-3,7,11-trimethyldodeca-2,4-dienethioats
3) ses Table 1

Method: In our experiments, the method was in principle the same as when
screening the compounds with the two previously mentioned species. In individual
cases some modifications wWere necessary like adjustment of the size of termite group,
or more precise regulation of the environment inside the dish (lowering or rising the
humidity).

Results: By the treatinent with one of the active juvenoids (most ex-
periments were perfiormed with hydroprene) at suitable concentrations (in
the range of 0.05-0.5%) we succeeded in demonstrating the stimulating effect

of JHA on the soldier caste differentiation in all the termite species tested (see
Table 2). |
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Table 3. Effects of 0.029, hydroprene on different:ation of mstar 1T
larvae of Prorhanciermes simplex

Larvae Moulted into Pre-olcduers!)
Day Instar I1 Laged mstar TV Living Dead
Start 33 — — = =
b 33 = - — —
10 33 — - — _
15 0 8 6 14 b1
20 0 8 6 0 19

Notes to Tables 3 —5: The same treatment method as when sereening juvenoids. Larvas of a given
instar kepb in & group with 10 pseudergates and one soldier. ')Presoldiers — white soldiers and/or
soldier pseudergate mtercasts.

JUVENQOIDS IN STUDIES OF THE SOCIAL HOMEOSTASIS
Caste development regulation

The elucidation of the chemical structure of insect juvenile hormones and
synthesis of several highly active JHAs makes it possible to investigate caste
differentiation and some other aspects of social regulation in termite colonies.
The influence of the group composition and the nutrient factor in connection
with the caste determination are discussed by Lenz (1976). It was our aim to
find, whether under the impact of juvenoids morphologically and functionally
perfect soldiers could be formed and whal are the critical stages for induction
of the soldier caste,

Methods and results: In previous experiments there was a pre-
dominance of soldier-worker (pseudergate) intercastes (not commonly occuring
in nature}. But especially in experiments with Prorkinotermes simpler some
presoldiers, which developed under the impact of JHAs, are morphologically
identical with those found in natural colonies. Long-run experiments with Pro-
rhinotermes when experimental groups were kept in Petr: dishes and fed with
moistened pine wood showed that the JHA-induced presoldiers are capable to
develop in perfect soldiers. Similarly with Reticulitermes it was possible to

Table 4. Effects of 0.029, hydraprene on differentiation
of ngtar ITT larvae of Prorhinotermes simplex

Larvae Moulted Presoldiers
Day Instar 111 Dend mto mstar TV
* Laving Dead

Start 35 — — - s
6 33 1 1 = b
10 32 2 1 — —
15 15 7 b 8 =
20 -] 10 L] 11 =
26 b 10 ¥ 12 -
32 4 11 7 2 11
40 ] 15 7 0 13

For notes see Table 3
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Table 5. Effects of 0.029 hydroprene on dfferentiation
of mstar IIT larvae of Retrculitermes lucifugus santonenstd

Day Larvae . Moultod Prescldiers
Instar 11T Dead mio mstar IV Living Dead

Start 30 — £ - —
b 30 — — = —
10 25 — - 6 -
13 19 1 1 9 =
15 14 2 1 13 -
16 9 2 1 18 _
17 1 2 2 25 —
20 0 3 2 10 16
23 ] 3 2 ] 25

For notes see Table 3.

develop perfect soldiers out of artificially induced presoldiers, alter treatment
with compound (4). Thus for instance out of 28 presoldiers kept 1n combined
group with pseudergates five moulted into perfect soldiers after 17 days. Intro-
duction of labelled, artificially induced presoldiers mnto groups devoid of soldiers
of their own revealed the former to continue gradually in moulting Wi‘th the
result of a proportionally adequate number of soldiers thus produced finally
being tolerated 1 the colony which began to built up out of the experimental
group.

JHA (hydroprene was used in these experiments) treatment also permls
assessment of the developmental potential in the individual instars. Thus for
instance 1t was easier in some species (Cryptotermes brems, Neotermes casta-
neus) to induce development to soldiers from nymphs (with wing pads) rather
than from stages lacking wing pads (larvae). _

In Prorhinotermes simplex development to the soldier caste could be in-
duced artifically as early as in the second larval instar (see Table 3) Under
JHA presence (0.02%, hydroprene) the first instar larvae continued to develop
as larvae During 14 days of experimentation out of 14 instar I larvae 10 died
and 4 moulted into instar II larvae. In natural starting colonies of this species
small soldiers have heen found which only developed as late as from instar III
larvae (Miller, 1942). The differentation of presoldiers from third instar
larvae was proved artificially by JHA treatment foo {see Table 4).

In Reticulitermes also a great number of instar IIT larvae can be induced to
develop into presoldiers (the same inslar as in starting colonies in nature —
see Table 5). Treatment of the younger larval instars failed to give a rise of
white soldiers or soldier intercastes. Under 0.029 hydroprene treatment out of
70 instar I larvae during 14 days 5 died and the rest (65) moulfed into instarII
larvae. If 40 instar II larvae were treated, during 15 days, 5 of them died and
33 continued to develop as pseudergate larvae.

Tests with starting colonies )

It is of our major interesi, whether the induction of supernumerary soldiers
may possibly lead to a disbalance in the caste ratio and to disorder of the
social organization net only in artificially set up termite groups, but also in
complete colonies. Experiments with the mature Kalotermes flavicollis colonies
treated with JHA were reported by Lenz (1976).
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Material and method: We tested JHA on starting colonies of the American
dampwood termute, Zootermopsis nevadensis under arrangements approximating
natural conditions. At the beginning of the experiment the colony consisted of a pair
of primary (or supplementary)} reproductive, 2 to 24 larvae and, as a rule, one small
soldier was present The colonies were moved into hollow pine stumps (Pinus sil-
pestris) impregnated, beforehand, with hydroprene. Apart from the control groups
the experimen! included three series, each containing five colonies with graded juve-
noid doses applied and comprising on average: A — 0037 mg hydroprene/em® wood
(0 034—0.041); B ~ 0.38 (0.33—-0.43) mg/em?; C — 3.89 (3.25—4.45) mg/em?.

Results: Whereas in the control blocks the development of the starting
colonies was normal, varianis with higher JHA doses (B and C) revealed mor-
tality of insects (in C, except one imago, all termites were dead within 31 days).
In the variant including the lowesi dose the termites survived without giving
rise to presoldiers or intercastes.

PRELIMINARY FIELD TRIALS

Our first field experiments in pinus forests at province Pinar del Ric of Cuba
(Sierra Cajalbana) when treating the pine stumps infested with Prorhinotermes
simplex proved unsuccessful. During August 1974 we placed cellulose cotton
wool impregnated with 25 ml 1%, emulsion of hydroprene, methoprene (good
activity of methoprene for termites in laboratory experiments is known: Lenz,
1976) and compound (3} into stumps of Pinus carribea infested with termite
colonies, All variants were repeated four times. Inspection conducted after
2030 days in all cases [ailed to reveal any changes in the colonies and no
intercastes or presoldiers were found. Similarly to most field trials with JHAs
as control agents against agriculiural pests our results might possibly reflect
low stability and high evaporation rate of the compounds.

PERSISTANCE OF JUVENOIDS IN TERMITE LABORATORY TESTS

Rapid loss of biological activity of JHAs treated filter papers can be shown
in tests with termites. Whereas immediate exposition of larvae and pseuder-
gates of Reticulitermes lucifugus santonensis to moist filter papers treated with
0.5 and 0.05%, hydroprene solutions (for method see “Screening”) induced the
development of a great number of presoldiers or intercastes, papers impregnated
with 0.5%, hydroprene incurred total loss of biological effectiveness after one
week under artificial light (fluorescent tubes) in the laboratory and, similarly,
papers kept in darkness proved almost ineffective within the same period of
time. Similar results were obtained with compound (3). Its biological effect-
iveness to termites was maintained in 0.5%, solution treated papers stored in
darkness for one week, but was totally lost in papers subjected to artificial
light for the same peried of time.

The common formulations have proved of no substantial effect on the
biological activity of juvenoids. The commercially available emulsion of hydro-
prene (Altozar) had a lethal effect on termites in 0.5%, concentiration and
manifested a pronounced JH effect — the emergence of many supernumerary
soldiers if the concentration was 0.05%,. Technical hydroprene in emulsion with
Tween 20 had a similar effect,

DISCUSSION AND SUMMARY

Juvenile hormone is the regulating factor responsible for the centrol of the
soldier caste development probably in both, the lIower as well as in the higher
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termites. This kind of biological activity was proved in two out of three at
present known JH structures, namely in the JH II (Cy7) and JH III (Cye) and
in several JHAs. Tn most termite experimenis the two commercially available
juvenoids, hydroprene (Altozar) and methoprene (Altosid) were used. The
biological activity of hydroprene (2), of the 11 chiorine analogue of pharnesol
acid (3) and of tetrahydrophuryl analogue of methoprene (4) seems to be ap-
proximately the same according to our findings.. The same level of activity is
to be expected with methoprene and some other compounds according to
the reports published previously (Lenz 1976; Chu Hsang-hsoung,
Tai Tchi-dar et al, 1974).

In this context we should like to point out the difficulties underlying ihe
assessment of effective doses of JHAs., In termile tesls, as a rule, the JHA
action is very complex consisting of contact, feeding and vapour effects. The
critical concentration of the effective compound may be estimated; however,
further increases in concentration obviously do not necessarily entail greater
numbers of larvae being transformed into presoldiers. This is largely dependent
on the physiological condition of the recipient.

The relation between chemical structure and biological activity is difficult to
evaluate, Fairly active substances on termites seem to resemble the natural
JHAs. Much dependd on how rapidly the substances degradate under the in-
fluence of environmental factors or how they are metabolized. In termites like-
wise in all social insects the level of final effects may be substantially in-
fluenced by the ability of the compound to be transmitted in biologically active
form through the colony by trophalactic or rectal feeding.

Other critical points raised are the homeostatic relationship between the
castes within the oolony of social insects and the mechanisms responsible for
their maintenance. Action of this factor evidently, may be discontinued in
particular situations, e. g. in experiments with artificially created termite
groups. We still lack sufficient experiences with complete termite colonies in
the field to be able to qualify the failures so far as either methodical draw-
backs, or insufficient persistance of the JHAs under investigation, or as a
reflection of just a sort of “homeostatic resistance® which does not permit the
balance of castes in natural termite colonies to be disturbed.

Experiments with other representatives of social insects produced some more
evidence on the regulatory function of exogenous JHs (or JHAs) in insect
colonies. E. g. experiments with honeybee (Wirtz & Beetsma, 1972;
Hrdy, 1973; Zd4rek & Haragsim, 1974; de Wilde, 1976), with
the fire ant (Troisi & Riddiford, 1974) or with the pharaoh’s ant. The
results of experiments, when applying JHAs for pharach’s ant control seem to
be most promising (Edwar ds, 1975& b; Hrdy, Kfecek et al, 1977;
Rupes Hrdy et al, 1978) among the aims for practical use of juvenoids
against insect pests.
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NOTES ON GROWTH AND SYSTEMATICS OF ALBURNOIDES BIPUNCTATUS
(PISCES, CYPRINIDAE)
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Abstract: The biometrical characteristics of 54 specimens of Alburnoides bi-
punctatus (Bloch, 1784) from the river Ogosta (Bulgaria) are delt in this paper.
Growth was studied in specimens from Bulgaria and Czechoslovakia (sample from
Moravia, river Rokyind at Vémyslice, of 33 specimens). Meristic and morphometric
characters of Bulgarian specimens from the river Ogosta and those of Central
Europe, both produced to be nominal sub-species Alburnoides bipunctaius bipunc-
tatus. A. b. bipunctatus from Bulgama shows some differences. Specimens from
Bulgaria grow at higher rate than those of Czechoslovakia,

INTRODUCTION

Regarding the systematics of Alburncides bipunctatus in Central Europe
little is known. Only Kabisch (1974) studied texonomically 128 specimens
from river Oslava and compared his observations with that of Zukov {1865
and Skéra (1972). Berg (1949) also gave an account of this species from
the territory of USSR. Banarescu (1864) studied this species from the
territory of Rumania and gave same as Berg (1949), the account of different
subspecies of Alburncides bipunctatus. Because a sample of Alburnoides bi-
punctatus from Bulgaria was to disposal, it seemed useful to compare it with
the data of Zukov (1965), Skéra (1972) and Kabisch (1974).

As far as growth studies are concerned no data are available of this species
from Czechoslovak territory. Smisek (1948) gave note on threec specimens
from river Rimava of body lengths 109, 97, 82 mm, first two females, the third
male, age 5, 4. 3 years respectively. Zukov (1965) has found low growth
in this species from White Russia. Skara (1972} also studied the growth in
this species from Polish Waters.

MATERIAL AND METHODS

For the purpese of present investigations 54 specimens were collected in Bulga-
ria from the upper part of river Ogosta (4320’ north width, 23° east length) by
Dr. O, Oliva and Mr. M. Zivkov on August 28, 1967. The upper part of rive
Ogosta has got mild coniinental, comparatively warm climate. The spring is situa-
ted at about 2000 meters above the sea level. This area is thinly populated by
human population and main vegetation consist of Beech and Qalk trees. 33 speo-

' *) Pos:t E};aduate Department of Zoology, S. G. N. Khalsa College, Sriganganagar,
Rajasthan, India. This work is a part of studies in Prague supported by UNESCO
course on Modern Problems in Biclogy.

270



Table 1. Morphometrie and meristio analysis of the data on Alburnoides bipunctatua

from

Charactars Average Ranges
Body length in mm 63.9 b4~8
Dorsal fin rays. Unbranched I ir
Dorsal fin rays. Branched 8 -8
Anal fin rays. Unbranched 1T TI
Anal fin rays. Branched 14.8 13—18
Lateral hine scales 45.8 40— 48
Seeles above lateral hine 8.9 T— 9
Scales below lateral line 4.7 4— &
Branchial spines 8.5 7—10
In % of body length:
Head length 24.4 2] -27
Antadorsal distance 53.3 45—57
Postdorsal distance 32.3 2937
M. body depth 10.1 8—13
Max. body depth 24.7 21-27
Length of caudal peduncle 20.2 16— 24
Length of dorsal 12.8 10—186
Depth of dorsal 21.3 1925
Length of anal 18.3 1430
Depth of anal 18.9 1320
Length of pectoral 18.7 1522
Loength of ventral 14,7 13--18
Distanee P—V 21.8 18~ 24
Distance V—A 18.3 1623
Length of caudal 227 20-27
Eye diameter 6.9 €378
Preorintal distance 7 6.3-~7.8
In 9% of head length:
Preorbital distance 28.3 2433
Eve diamster 27.8 25 -31
Post-orbital distance 459 37564
Head depth 68.4 60 —80
Interorbital distance 31.4 26 —40

1

In % of mterorbital distanee:
Eye diameter 88.4 80—95
In 9, of caudal peduncle length:
Depth of caudal peduncle 68 4570
Min. body depth 51.5 43— 86
In 9, of distance P—V:
Length of pectoral Bad4 65— 100
In 9, of distance V—A:
Loungth of vontral 81.9 75—100

mens from river Rokyind at Vémyslice (48° north width, 16° 15 east length) by
Ing. M. Pefiz on 15th—16th October, 1873. The specimens were preserved in 709,
alcohol and deposited in the ichthyological collections of Department of Systematic
Zoology, Charles University, Prague. The material was analysed for systermatic studies

using the methods deseribed by Tandon (1976).

For the studies of scales, “Meopta“ microscope was used with the objectives 83,
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0.15X. The scales were removed from first, second or some times third row aboe
the lateral line and below the dorsal fin from every specimen and were studiein
dry mounts. For the construction of graph and counting of annuli diagonal radius of
scale wag measured, Since the specimens from Bulgaria were almost of same sz
ranging from 6% to 89 mm of standard length and this fact was not prosperous for
constructing graph for body/scale relationship, another 33 specimens from Moravuan
locality (river Rokytna at Vémyslice) where the ranges greater (from 43 to 103mn
of standard length) were studied.

All the measurements are taken io the nearest millimeter, except in case of oo
diameter, which was measured with the accuracy of - 0.1 mm.

The specific rate of linear growth has been calculated by using the formula:

1_: . 11
Cl=—— . 100
Where Cl = Specific rate of linear growth.
L 1y .... mean computed standard lengihs in mm at successive years of life

RESULTS AND DISCUSSION

The results of the present investigations for systematic studies are presented
in Table I and are compared mainly those of Kabisch (1974) from rve
Oslava (49° 10’ north width, 16° east lengih). The following characters show
decreasing trend than the data of Kabisch (1974).

Lateral line scale in ave. 45.8 in Ogosta, 48.1 in Oslava; transverse sl
above the lateral line 87 in Ogosta, 9.8 in Oslava; transverse scales belw
lateral line 4.7 in Ogosta 5 in Oslava. In the proportion of standard lengththe
post-dorsal distance in ave, 32.3 in Ogosta, 38.2 in Oslava; maximum body depth
24.7 in Ogosta, 26.7 in Oslava; length of caudal peduncle 20.2 in Ogosts, 1§
in QOslava; length of dorsal fin 12.6 in Ogosta, 13.8 in Oslava; depth of dowl
fin 21.3 in Ogosta, 22.5 in Oslava; length of caudal fin 22.7 in Ogosta, 2470
Oslava. In the proportion of head lengih the interorbital distance 31.4 in Ogsta,
35 in Oslava. In the proportion of pectoral-ventral distance the length of perto
ral 84.4 in Ogosta, 86.8 in Oslava. In Lthe proportion of ventral- anal distane
the length of ventral fin 81.7 in Ogosta, 84.1 in Qslava.,

Table 2. Growth of different age classes of Alburnoides bipunciatus from Bulgaria

No. of Average standard Average back-caleulatedlngt
specimens Ags group length in mm ; in 1mm ;
1 2 i
1 T 4G 46

29 ir a3 43 53

Min. range 65 32 45

Max. range 0 53 L]
24 TIT 65 36 49 L
Min. rangs &7 30 42 5
Max. range 79 45 65 i
Averago 42 &l i

Annuel inerement 9 9
Max. body length 53 67 it
Min. body length 30 42 L
Absolute merement 42 9 §

Specific rate
of linear growth 21 17
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Other characters given below show greater ranges between the lower and
upper limits and mean values than the data of Kabiseh (1974) e. g, in the
proportion of standard length the head length 2127 (24.4) in Ogostay 21-24
(22.5) in Oslava, minimum body depth 8—13 (10) in Ogosta, 7—11 (9.5) in Qsla~
va; eve diameter 8.3—7.8 (6.9} in Ogosta, 57 (6.3) in Oslava; preorbital distance
6.3—17.8 (1) in Ogosta, 5—7 (6.6) in Oslava. In the proportion of interorbital
distance the eye diameter 80—93 (88.4) in Ogosta, 70-92 (81.5) in Oslava. In
the proportion of caudal peduncle length the depth of caudal peduncle 45-70
(58) in Ogosta, 48—67 (57.1) in Oslava; minimum body depth 43—66 (51.5) in
Ogosta, 37-53 (44.1) in Oslava,

The comparison of Zukov’s data (1965) and the author’s data reveal the
following similar characters e. g..; lateral line scales: in the proportion of
standard length, the head length, length of the caudal peduncle distance be-
tween pectorals and ventrals and length of caudal.

Skora’s (1972) data also show similar characlers when compared with the
author’s data, e. g.; anal branched rays, in the proportion of head length, post-
and interorbital distances. In the proportion of standard length, the length of
the caudal peduncle.

Skora (1972) has observed ihe diminution and equalization of the relative
variability of the morphological features in his sample. The author’s investi-
gations has also revealed the similar trend in certain characters, however few
characters show higher or equal ranges, when compared with the data of
earlier workers, The present sample is from the upper part of valley of river
Ogosta, where the climate is comparalively warm. similar to mild continental
climate, is responsible for mixed type of morphological characters. Mixed cha-
racters are due to the mixed type of climatic conditions existing in the upper
part of valley of river Ogosta.

While comparing the meristic counts. minimum unbranched dorsal and anal
rays, lateral line scales has been observed in the present sample, whereas the
branched dorsal fin rays are similar to that of Kabisch (1974). Again there
is a variability in the number of branched anal fin rays. This fact can be justi-
fied due the fact that the upper part of river Ogosta is situated at the height
of 2000 meters above the sea level and is located at comparatively at higher
altitude..

The present collection f{rom river Ogosta is designated as nominal subspecies
Alburnoides bipunctatus bipunctatus and its meristic counts are as follows:

g
D II. 7—9. A II. 13—18, lateral line scales 4(—48, transversal scales —.
5
Banarescu (1964) has given the meristic counts of this subspecies as
follows:
9
D 1) II {7) 8 (9), A (II) IIT (11—12) 13-15 (16), L. 1. — 50 (55).
4

Drenski (1951) studied the specimens of Alburnoides bipunctatus from Da-
nubian drainage in Bulgaria and keeps as subspecies 4. b. bipunctatus and gave
the meristic counts as follows:
8—10
D III. 8, A III. 12—15, lateral line scales 45— 51.
3—5
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It appears from the above discussion that there are differences within the
nominal subspecies A. b. bipunctatus,

For growth analyses scales from specimens ranging from 6% 1o 89 mm from
Bulgaria and 43 to 103 mm from Moravia were studied. The results are pre-
sented in Tables 2 and 3. Age groups I to IIl in Bulgarian specimens and I to
VII in Moravian specimens are recorded. The body length/scale diagonal radius
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Fig 1. Relationship between body length and scale radius in .A. bipunctatus of the
mixed materizl from rivers Rokyina (Czechoslovakia) and Ogosia (Bulgaria). Body
length (mm.) is along abscissa and scale radius (in mm.) is along ordinate. Dots =
original counts, crosses = average readings at 10 mm interval.

relationship (Fig. 1) shows that the scale formation appeared at 17 mm of stan-
dard length. The back-calculated lengths, using 17 mm as a correction factor,
indicate that the first annulus was formed when the fish has attained an ave-
rage size of 42 mm in Bulgarian population and 32 mm in Moravian population.
The maximum specific rate of hinear growth in Bulgaran population has been
recorded between 1 and 1; (21 mm) and minimum between 13 and 15 (17 mm)
and in Moravian population maximum between 1s and 1; (3% mm) and minimum
between 17 and 14 (10 mm).

Zukov (1965) has found low growth in this species from river Western
Dvina {55°—56° north with, 27°—31° 20’ east length). When the present investi-
gations are compared with the other localities, it has been observed that the
population from river Ogosta has maximum rate of growth (Table 4). The po-
pulations from the rivers Rokyina at Vémyslice and Western Dvina have prac-
tically the same rate of growth in the first year. In the second year population
from Western Dvina showed maximum rate of growth (569 mm) and minimum
from river Rokytna at Vémyslice (46 mm).
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Tablo 4. Tabulation of data employed in comparing the average growth+ and growths ranges
in Alburnoides bipunciatus from different lucalities

Locality No, of specimens Iy 1z Ia 1s Is la |t

River Ogoste, 54 42 6l 60 ~ - - =
Bulgsaria (Author) Min. range Bl 42 52 - — — -
Max. range &3 87 74 e = — -

River Rokytné, 33 33 46 58 87 76 88 97
at Vomyslico, Moravia Min. range 26 36 51 B1 74 &3 B5
(Author) Max. range 42 53 67 82 82 93 9
Western Dvina 53 34 59 — — - - -
(Zukov, 1965) Min. range 22 43 — == - - -
Max, rango fili] k) - — — e =%

Skéra (1972) has ascertained the growth from upper pari of rivers San
and Dunajec (between 49° 50'-50°20' north width, 20°—-20°40" east length).
Skéra (1972) determined the age of the fish without using back-calculation
method along with standard lengths. While comparing the present data using
the same method with Skdéra (1972) and Zukov (1965), it has been ob-
served (Table 5.} that in the first year Bulgarian specimens grow at higherrate
and in the subsequent years the populations from Polish waters are recorded
to grow at higher rate..

Skara (1972) observed that no growtih difference could be observed between
V and VI age groups. In the present investigations the similar rate of linear
growth has been observed in IV, V and VII (9 mm.) and II and VI (12 mm)
year age groups.

It is evident from Table 5 that the rate ol growth decreases in Alburnoides
bipunctatus from southern to northern localities. The higher rate of growth in
Bulgarian population is mainly due to total large size of specimens as comparad
to the populations from Rokyina at Vemyslice, Czechoslovakia, rivers San and
Dunajec from Poland. and river Western Dvina from White Russia,

Table 5. Tabulation of data employed in comparison of growth in Aiburneides bipunciulus
using stendard lengths from different localities and their distribution within
single age groups

Standard lengths (mm) of different age groups
Tocality No. of
specimens 1 I Im IV v VI VII VIII 1X

River San 424 Mean 48 64 7h 87 96 104 110 112 12
and Dunajee, Min. range 43 53 66 717 85 43 103 119 1
Skora (1972 Max. range 54 79 93 98 1056 114 118 123 13}
River Rokytna 33 Mean 46 56 69 8l 78 99 101 = -
at Vémyslice Min. range 30 48 64 1 78 99 100 - =

Crzechoslovakia Max. range 5d 65 73 87 8 99 103 — -
Author

River Ogosta, 54 Mean 60 63 65 - — - = - —
Bulgarin Min. range a0 biti) a7 — - = = s s
Author Max. range 60 70 79 — = = i T i
West. Dvina, 5% Mean 34 69 — — — — —_ - -
White Rusaia Min. range 22 43 — —_ — = e = -
Zukov (1965) Max. range 51 £ R = s s e s e
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SUMMARY

Fifty four specimens of Alburnoides bipunctatus from river Ogosta (Bulga-
ria) were analysed for the systematics and growth studies. Growth studies are
compared with 33 specimens from river Rokytna at Vémyslice (Czechoslovakia),

Morphometric and meristic characters of Bulgarian specimens are compared
with the populations from rivers Oslava, Western Dvina and upper parts of
rivers San and Dunajec. Scme of the characters show decreasing trend due
southward location of the upper part of the river Ogosta.

Eye diameter and postorbital distance when expressed in percentage of stan-
dard length are on the higher side.

Length of caudal fin, minimum body depth in the proportion of standard
length and post and interorbital distances in the proportion of head length are
similar to the populations from the rivers Western Dvina and the upper part of
San and Dunajec.

The total length standard length conversion facior has been found out to be:
total length = 1,239 standard length.

Basing on the scale studies three age groups from Bulgarian and seven age
groups from Moravian population have been recorded.

The body length/scale length relationship indicates that the scale start appears
at 19 mm standard length.

The maximum rate of growth has been observed in Bulgarian population.
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Abstract: Growth from the scale structure was studied 1n grayling (Thymal-
lus thymallus), pike (Esox lucius) and dace (Leuciscus leuciscus) captured in fish-
ladder of Roindw valley water reservoir on the river Dunajec.

INTRODUCTION

Juszezyk (1949 was the first who seriously studied the fish migration
through the Roinow dam fishladder situated on the river Dunajec in southern
Poland. He confinued his work in 1946—1949 and, finally, published the paper
about passingg of fish through turbines of this dam {1951). During his opera-
tions he collected also numerous secale material, mostly from migratory sea-
-trout (Salmo trutta trutta), which he kindly placed at our disposal. Observa-
tions on growth of the sea-trout were published later by Frank (1966, 1967).

In general, the fish fauna of the Dunajec were studied chiefly by ichthyo-
logists of the Institute of Water Biology, Polish Academy of Sciences, Cracow
(e. 2. Skora-Wlodek, 1969; Skora, 1972). In the present communica-
tion we deal with the growth of three fish species which very rarely occur in
the fishladder in single specimens (Juszczyk, 1951); barbel {Barbus barbus)
was included in another observation (Oliva — Tandon — Naiksatam,
1979).

) MATERIAI, AND METHODS

The scales from grayling (11 sp.), pike (24 sp.), dace (8 sp.) were used for study
au':cl2 analysed in the usual way (see e g Oliwva, 1955, 1958; Hol¢ik — Hensel,
1972).

For back calculation of fork lengths of the grayling (tab. I} diagonal scale radius
was used, body/scale relationship found to be linear (compiled from scale measure-
ments of graylings from the upper Vlitava — Naiksatam, 1974 — and scale mate
rial of Prof. Juszezyk from the Dunajec), intercept {scale start) 35 mm, Lee’s method
used. For back caleulations of standards lengths of the pike (tab. 2) ventrolateral
radius of the scale was used, body'scale relationship assumed as linear, intercept
(scale start) found to be 50 mm, Lee’s method used. For back calculations diagonal
scale radius of the dace {tab. 3) was used, scale measurements fullfilled by addition
of material of small speciments of the dace from Bohemia (brook Hejlovka, 20. ¢
1955 — back-water Rehakova bouda, 26. 9. 1953, brook Vymola, 23. 7. 1953 — brook
Bojovsky potok, Aug. 1948, riverine lake Slapy at Zivhoif, 17.—24 7 1858). Assumed
scale start 12 mm, Lee's method used.

") University of Bombay, India. This paper is a part of postgraduate studies spon-
sored by UNESCO.
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Table 1. Growth of different age classes of Thymallus thymallus

Fork length at Back caleulated fork lengths
Age class n the time of  Avae.
capture ranges 1p 1s Iy L
I 2 213 213 129 - — —
IL 6 219-—272 256 103 211 - -
i 2 280322 301 111 232 274 -
Iv 1 329 329 121 228 267 310
Total 11 average 116 224 271 310
annual merement 108 47 39
max. caleul. fork lengths 129 232 274
. ealeul. fork lengths 103 211 267

RESULTS AND DISCUSSION
1. Thymallus thymallus (Linnaeus, 1785). The grayling..

The scale samples were collected during 1946--1956. 11 specimens ranged in
total length between 228 and 356 mum (ave. 288) and 199--306 mm (ave. 276) of
standard length (= fork length, Smitt's length— from the tip of snout to the
centre of fork of the candal fin, see Chitravadivelu, 1971; Naiksa-
tam, 1973; Oli va & Naiksatam, 1974). Fork length was obtained from
the total length, which was only at disposal from Juszczyk’'s data, by using
conversion factor (see Naiksatam, 1974). For body/scale relationship (using
ventral diagonal radius) the data from graylings from the upper part of the
river Vltava were used o have more numerous material (altogether 35 sp.). All
scales were examined in dry mounting using a microprojector (Lesegerédt Carl
Zeiss, Jena) with 17.5 magnification. The growth of different age classes of the
grayling is the following:

Having for comparison the table of Naiksatam (1974 : 108—110), the growth
of grayling in the river Dunajec is close to values of the river Nitra basin
(Danube drainage, Sedlar, 1970) and the upper Vitava (Labe drainage,
Naiksatam, 1974). The average annual increments resemble those found by
Balon (1961), showing, in general, good growth. .

2. Esox lucius Linnaeus, 1758. The pike.

The growth of the pike in central Europe was studied by numerous authors, the
last revision being by Poup € (1974) and Tandon—Oliva (1976). Here are
also described methods used for growth studies which were followed in the
present communication. The growth of different age classes of the pike is given
in Table 2. Although the submontane part of the Dunajec near Roinéw below
the dam cannot be designated as suitable water body for the pike and belongs
rather to the “barbel zone” (Frié¢, 1872), the growth rate of pike, especially
during the first year of life, is rather high using for comparison the table of
Poupé (1974. 283), and situated near values obtained from the pike of the
Slapy valley water reservoir (Cihaf, 1961) or the Lipno wvalley water
reservoir (Frank & Vostradovsky, 1981). In the second and subse-
guent years the growth of pike in the river Dunajec became slower than in
maost Czechoslovak localities, but, nevertheless, the size 800 mm after finishing
T years was not observed, this standard length being reached by pikes in the
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Orava valley water reservoir between 7th and 8th years (Balon, 1985 or
the Bohemian “trophy pikes“ after finishing the age 8 (Tandon & Oliva,
1976).

3. Leuciscus leuciscus (Linnaeus, 1758). The dace.

Data on growth from Central Europe are very scarce (Zukov, 1965; Pen-
czak, 1967, Klimczyk — Janikowska, 1971). Leontovyé 1975)
brought a major contribution to the knowledge of its growth in Czechoslova-
kia. The back calculated standard lengths are, according to Leontovyé (L c), as
follows (in mm):

11 = 59, 12 = 94, 13 - 129, 14 == 158, 15 =T 178, lﬁ = 195, 1;‘ = 205, ls = 217.
These values are in good agreement with our results, the growth rate of speci-
mens from the Dunajec is better than in dace from Loédz plateau in Poland
(Penczak, 1967), the upper Vistula and the river Czarna Przemsza (K1im -
czyk-Janikeowska, 1971), lter in the river Dnieper and Nemen (Zukov,
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SUMMARY

1. The growth of the pike (Esox lucius), grayling (Thymallus thymallus) and
dace (Leuciscus leuciscus) from the fishladder of the Roindw dam on the river
Dunajec was analysed using the scale method,

2. The back calculated lengths (Smitt’s lengihs) of grayling in succesive years
are as follows” 1) = 1186, 15 = 224, 1 = 379, 1; = 310 mm.

3. The back calculated lengths of pike are as follows: 15 = 198, 1, = 289,
13 = 379, 1, = 494, 15 = 550, 1 = 702, 1; = 800 mm.

4. The back calculated lengths of dace are the following: 1y = 83, 1, = 99,
13 = 127, 1, = 163, 152 188 mm.

5. Comparing values obtained, the growth rate of all examined specied was fast,
probably due to the natural conditions for fish life in the Dunajec river, almost
unattached in first postwar years through pollution caused by industry or
another human activily, such as angling or intensive commercial fishery.
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Abstract: Following the guantitative and qualitative biometrical investigation
of gonads and the age determination in 90 specimens of Leuciscus borysthenicus, the
structure by size, sex and age, the main indexes of growth and breeding biclogy, as
well as the reproductive potential of this species’ population from the lake Rosulef
Danube Delta, were established.

Leuciscus borysthenicus (Kessler, 1859) — “small roach” — is a small sized
chub inhabiting the slowly running and stagnant water bodies in the basin of
the Black Sea, Azov and Egean seas (Maritza river drainage in Bulgaria and
western slope of Anatolia).

This fish was first recorded from Roumania by Badndrescu in 1954, It is
known to occur in the ecosystems of the Danube Delta, except the Razelm
littoral lake. Banédrescu believes that this fish does not live upstreams of
Braila. The biclogy of this small-sized cyprinid fish, which has no economical
value, was not studied in Roumania; all contributicns in this problem were
published by Soviet authors (Berg, 1932, 1949; Troitzki, 1941, Lebe-
dev, 1969, ete). Its morphology was studied rather recently by Marinow
{1964).

The present contribution includes a lot of data about the structure of popu-
lations, length and ponderal growth and main reproductive characteristics
(sexual maturity, fecundity, egg-laying) of the population of L. borysthenicus
from lake Rosulef, Danube Delta. These data, the first ones dealing with the
biology of the species in Roumania, complete the knowledge about this species.

MATERIAL AND METHODS

The population structure by size and sex ratio was established by a biometrical
study and dissection of 90 adult specimens collected in the first decade of April 1975
in the shallow lake Rosulef, Danube Delta. The age of the specimens was determined
from scales in the latern-dorsal and anierior part of the bodyv. The sex and the
degree of maturity (using the scale of Kulaev and Meien for Cyprinidae and
Percidae) were determined by dissection and histological examination of the gonads
and taking into consideration the gono-somatic relation in both sexes.

The gono-somatic ratio {or maturity coefficient) is expressed by the relation be-
tween the weight of the gonads and that of the body (without gonads) in 20 females
and 13 males. The reproductive potentiality of the population was estimated from the
values of absolute and relative individual fecundity of the examined mature specimens.
The first index was established by the gravimetric methods, the second according to
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Table 1. Tha structure correlated with ages, body sizes and the state of maturation
of the gonads for the Leuciscus borysthenicus population fished m the Rosulst lake
(1076, 5—6 April)

The length (without ) The body weight State n
Ages min E of maturation
yoarn average variation aversge variation of the gonads  abs. %
fomales
2 b8 49 —69 3.8 2.0— 8.0 -1V 33 389
3 82 71 --8G 1o.1 689 -13.9 Iv 14 15.6
males
2 57 48—-65 3.1 1.7— 4.6 Iv 37 411
3 70 65—176 6.2 5.0— 8.2 v b B.4
4 100 — 18.7 — 1y 1 L1

the method of Tvlew (1653). For determining the reproductive potentiality of a
certain group (shoal, local population or large population) of aguatic animals, the
significant parameter in the absolute fecundity — “abstract average of the specimens
belonging to this group®. The notion of “average” specimen includes the average
age, average fecundity, average sex and in the case of specimens whieh do not spawn
each year, the frequence of the spawning periods. The relation between the waluss
of these indexes is represented by the formula:
Fa % 99
Fp = ————

Spv
Fp being the fecundity of the shoal or population.
Fa tihe absolute individusl average fecundity ..
0/, 00 the relative average number of females.
Spv the average structure of the population by age classes.

The type of gametogenesis and ihat of spawning were established after the de
velopment stage of the gonads and their histological prior to the spawning season.

RESULTS AND THEIR DISCUSSION

The datta concerning the structure by sizes and sexes of the L. borysthenicus
population from lake Rosulet (the 5—6th April, 1975) are represented in the
graphs of Fig.. 1,

These data show that the standard length of both males and females ranged
between 48—49 and 100 mm and the weight between 1.7 and 18.7 g. This rather
simple pattern of strueture is due to the dominance of specimens of both sexes,
the length of which ranged between 50 and 60 mm (56%, females, 38,3% maley);
this size group, together with the specimens 60—70 mm long, represented more
than 88%,, respectively 67%; of the specimens. The males were only slightly
more numerous than the females (52.2%, of the population).

Analyzing the structure by age, sizes and maturity stage it resulted that the
population consists in mature females (stages ITI to IV and IV), 2 and 3 yeas
old and males 2—4 years old. The two years old specimens were by far more
numerous among both sexes. One specimen (62 mm Ilong and 4.3 g) was s
hermaphrodite, having a pair of testes and an ovary (Fig. 2); the sexuil
elements were in a stage of advanced atrezy (Fig. 3).

The average values of mature specimens were 48 mm and 1.7 g in males,
49 mm and 2 g in females, at the age of two years (Tab. 1). By comparing, in
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Table 2. The rato of growth both in length and in weight for Leuciecus borysthenicus
and other little freshwater minnows (M. Papadopol 1967 —1975)

The length (without ¢) mm  The body weight g

The fishing place and the date for years for years
T I 1) v I TT T v n

Leuciscus borysthenicus

i. Rogulet, 1976 - 57 80 100 — 3.6 8.6 18.5 90
Alburnus alburnus

1. Semova, 1959 68 78 91 165 3.1 8.2 §7 13,6 134
Seardinius e, racoevitzai

L. Petoa, 1963 == 63 68 — w3 4.6 5.8 - 30
Phoxinus phorinus

1. Bega, 1962 27 &3 62 Tl 0.3 2.9 5.0 7.8 18

each age-class, the extreme and average lengths and weights of both sexes, one
remarks that in L. borysthenicus, as in many other Cyprinidae, the females
show constantly higher values for length and especially for weights (Tab. 1).
The pattern of growth is low like in other cyprinids which usually reach sexual
maturity at the age of two years and have a shori life; Alburnus alburnus,
. Scardinius e. racovitzai, Phoxinus phoxinus, a. o. (Papadopol, 1970) (Tab. 2).
According to Troitzki (1941), cited after B erg (1949), in the Kuban river
basin dominate 2 and 3 years old specimens, having average standard length
of 62 and 74 mm..

Table 3 indicates the weights of the gonads, the gono-somatic relation in males
and females and the average weight of an egg.

These data show that while the average weight of the gonads and of an egg
are in direct relation with the body size, the gono-somatic relation shows a less
regular variation, especially in females. Its value appears to be higher in
small-sized and younger specimens, the average of index being 2.7%, for males
and 4.3% from the body weight without gonads, for females. The reproductive
potential was estimated, as already mentioned, from the value of the absolute
and relative individual fecundity of the population.

The absolute number of eggs from the gonads, e. g. the individual fecundity
of females between 3.0 and 139 g and 2--3 years old, ranges between 2376 and
11.792; M = 5890 (Table 4), the wide range depending on the size, weight and
age of the specimens. The reproductive potential of this population is about
twice as high as that of the same species in Kuban river (about 2500 eggs ac-
cording to Troitzki, 1941). The value of the shsolute individual fecundity
depends on the weight of the body. Significant are, in this respect, the data
about this value established with the help of the method proposed by Wil-
liams (1859); these data are mentioned in Table 5.

According to the relation of Williams, the totsl number of eggs is
directly proportional with the weight of the body and inversely propor-
tional with the average weight of an egg in the ovary. In this dependence,
the value of the gono-somatic relation plays the role of coefficient of pro-
portionality or constant. This can be considered a unity of measure of the
physiological effort used in the elaboration of the sexual elements.

Table 6 includes data on the variation of the relative fecundity of the females
of L. borysthenicus in relation to size and age. The number of eggs for 1 g of
body ranges between 100 and 1340, with an average value of 710. The mean
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value of this index shows rather strong oscillations depending on the body size
and age; the values are higher in younger and smaller mature specimens.

In order to give a more complete estimation of the reproductive potential and
efficience of reproduction of one species, besides the individual (absclute and
relative) fecundity, also the fecundity of the population must be known. This
parameter, in the acception of Ivlev (1953) depends, on the one hand, on the
value of the absolute fecundity and on the relative number of females, and on
the other hand, on the age structure of the population and on the frequence of
spawnings during the vital cycles of the species. The fecundity of the L. bo-
rystenicus population {from lake Rosu, estimated in the above mentioned manner
was 136.352 eggs.

The reproductive potential of this species is practically the same as that of
the Alburrus alburnus population from lake Somova (135.000) and much higher
than that of Scardinius erythrophthalmus racovitzai from the thermal lake
Petea (67.163) — both species reaching about the same size as L. borysthemnicus
and having the same type of gametogenesis and spawning. There are no data
in this respect on other populations of L. borysthenicus and therefore no con-
parison is possible. The gametogenesis and the spawning ars synchronous in
L. borysthenicus. The examination of the general condition of the gonads, and
especially their histological study before the spawning season, made possible
following findings:

1) The growth and the maturation of oocytes are asynchronous as in many
other cyprinids which spawn during the warm months {Alburnus, Scardinius
Carassius, Phoxinus, etc).

2) The eggs {ovules) and ovocytes in different stages of maturation are relati-
vely uniformly distributed in the ovaries; in each small fragment of the ovaries
one can distinguish, in histological slides, {our categories of elements: a) maiu-
rating ovules, having a diameter of 0.55-0.62 mm; b) large ovocytes with
vacuolar cytoplasm, having a diameter of 0.33-0.38 mm; ¢) small semitransps-
rent ovocytes with 1-2 rows of wvacuoles in the peripheral cytoplasm and a
diameter of 0.19-0.26 mm; d) extremely minute (diameter under 0.1 mm), in
initial phases of growth (Fig. 4). The ovaries of the specimens studied, most of
them being in the ITI-th to IV-th stage of maturation, did not allow to establish
the numerical relation between ovules (eggs) and ovocytes. The study of
histological slides allowed the conclusion thai to the first spawning more than
50% of the eggs and ovocytes participate. Hence, the spawning is asynchron-
ous, occurring two or three times in the season from the beginning of May fo
June; the very few references in the literature (Berg. 1949, Lebedev, 1968)
mention the same period. Further field observations and the study of ovaries
before and during the spawning season will allow a more thorough knowledge
of this matter.

CONCLUSIONS

I. From the analysis of the size and structure and of the growth pattern of
the population of Leuciscus borysthenicus from lake Rosulet, Danube Delta. the
following conclusions can be drawn:

1) The population consists above all in sexually mature specimens of both
sexes, with a standard length of 50—60 mm, 58%, of which were two years old.

2) Both sexes were almost equally represented, with a slight prevalence of
males (52.2%).
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3) A hermaphrodite specimen was found, having a pair of testes and an
ovary, the eggs being degenerated.

4) As in other cyprinids with relatively short sexual cycle, the growth
pattern of L. borysthenicus is slow, the females are slightly larger than the
males of the same age.

I1. The study of male and female gonads before and during the spawning
season, allowed following conclusions::

1) L. borysthenicus, like Alburnus, Scardinius erythrophthalmus racovitzai,
Phoxinus, ete, belongs to the category ol poly-cyclical early spawning cypri-
nids; both sexes reach maturity when they are two years old and have
48—49 mm in length and 1.7—25 g.

2} The reproductive potentiality is characterized by an absolute individual
fecundity ranging between 2376 and 11.792 eggs and by a relative individual
fecundity between 100 and 1340 eggs/g of body; the fecundity of the spawning
stock is higher than 136.000 eggs. The first value is about twice as high as that
of the females of L. borysthenicus from Kuban river, but practically identical
to that of Alburnus from lake Somova, Danube Delta (136.000 eggs).

3) The gametogenesis is, as in the other small sized Cyprinidae, asynchronous;
the females spawn two or three times during the breeding season, in May and

June.
[ ]
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Abstract: Three new species from the subfamily Tullbergiinae (Onychiuridae)
are deseribed: Mesaphorura aflantice sp. n, from England, Mesagphorure betschi sp
n. and Mesaphorura massoudi sp. n., bhoth from central France.

Mesaphorura atlantica sp. n.
(Fig. 1—9)

Diagnosis: Body 510 um long, white. Lateral sensilla s on meso- and
metanotum setaceous; sensilla p; on abdominal tergite V slightly thickened,
spindle-like. Formula of pseudocelli 11/001,00001, Antennal segment IV with
sensillae a—e, sensilla e thin. Postaniennal organ with 38 simple vesicles in two
parallel rows. Abdominal tergite V with 242 microchaetae between macro-
chaetae a;. Anal lobes chatae 1’y and 1’';. Anal spines of the same length as
claw. Both sexes known.

Deseription: Body elongated. 510 ym long and 110 ym wide (Fig. 1, 2).
White. Granulation on the whole body fine, on the lateral parts and medial line
of notes and tergites slightly coarser, Dorsum of the head and abdominal ter-
gite V with very fine granulation. granules about 0.5—0.75 ym in diameter.
Chaetae 11—15 ygm long, not differentiated into macro- and microchaetae (Fig.
1, 2). Longest chaetae (22 um) on last abdominal tergite (Fig. 2). Dorsal chaeto-
taxy as in the following formula (Fig. 1, 2):

1 1I 1 I II III v v
a N 10 8h) 10 10 10 10 83)
m 8 8 8 2 2 2 4% —_
P == ] 8 10 10 10 . 10 8
rl 2 3 3 2 3 3 4 1

Lateral sensilla s on meso- and metanotum not thickened, setaceous, 17 um
long (Fig. 5). Sensory rod s' on meso- and metanotum 2 ym long, in a shallow
pit {Fig. 5). Chaetotaxy of anal lobes as in Fig. 7, with 1’5 and 1'; present.

Pseudocelli circular, 8 ym in diameter, with star-like centre (Fig. 6). Number
and arrangement of pseudocelli (Fig. 1,2): 11/001/00001. Pseudocella on meta-
notum posterolateral, behind ps.

1) a, missing, 2} m; and m, present, 3) a,; missing.

290



Antennae shorter than head (73 : 100 ym) (Fig. 1). Lengths of antennal seg-
ments I : II : IIT : IV as 15 : 16 : 20 : 22 ym. Antennal segment IV with five
thickened sensillae a—e, two small sensory rods f and g and one small globular
subapical papilla (Fig. 3). Sensilla d only weakly thickened. Antennal organ III
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Fig. 1-2; Mesaphorura atlantica sp. n. 1 — dorsal chaetotaxy of head and thorax; 2 —
chaetotaxy of abdominal tergites and pleurites I—VI. Scale: Fig. 1—2 50 gm,

(Fig. 3) consists of two small sensory rods concealed behing integumental fold
and iwo thick sensory clubs bent toward each other. Thick, short sensory club
present on the ventral side of antennal segment III (Fig, 3).

Postantennal organ (Fig. 6) 20 ym long and 4-5 ym wide. It consists of 38
vesicles lying in two parallel rows.

Legs short, without clavate tibiotarsal hairs. Claw without teeth, 13 ym long.
Empedial appendage rudimentary, 1 gm long.
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Abdominal tergite IV without transversal groove. Abdominal tergite V with
slightly thickened spindle-like sensilla ps;, 10 um long (Fig. 4). Abdominal ter-
gite VI with two crescentic ridges anteriorly (Fig. 2) and two 13 ym long anal

spines on low papiliae (Fig. 2)..
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Fig. 3—6: Mesaphorura eflantica sp. n. 3 — dorsal side of antennal segments 1IT and
IV; 4 — sensilla p; from abdominal tergite V; 5 — lateral sensilia s and sensory rod
s’ from metanotum; 6 — postantennal organ and frontal pseudocellus, Scale: Fig, 3--6

10 um.
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Tig. 7—9: Mesaphorure atlantice sp, n. 7 — chaetotaxy of abdominal sternite V and
anal lobes of a fermale; 8 — genital plate of subadult male and chaetotaxy of su-
rounding area; 9 — genital plate of adult male and chaetofaxy of surrounding ars

Scale: Fig. T 20 pm, Fig. 8—=9 10 ym.
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Ventral tube with 646 chaetae. Venter without trace of furca. Genital plate
of females as in Fig. 7. Male genital plate with 15 chaetae (Fig. 9), in subadult
males only 9 chaetae present (Fig. 8).

Affinities: The chaetotaxy of abdominal tergite V, namely 2-2 anterior
chaetae between aj;-macrochaetae, is the same as in Mesaphorura sylvatica (Ru-
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Fig. 10—11: Mesaphorura betschi sp. n. 10 — dorsal chaetotaxy of head and thorax;
11 — chaetotaxy of abdominal tergites and pleurites I—VI. Scale: Fig. 10—11 50 um.

293



sek, 1971), but the other characters are very different. The reduction of the
pseudocellae on mesonotum and on abdominal tergite I is quite unique in the
genus Mesaphorura. The new species differs from M. sylvatice also in the chae-
totaxy of anal lobes (in M. sylvatica 1’2 missing). in the posterolateral position
of pseudocelli on metanotum (lateral between mg and p; in M, sylvatice) and in
some other characters..

10 tim

15 1% 17 18 19

Fig. 12—1%; Mesaphorura betschi sp. n. 12 — dorsal side of antennal segments [II and
1V; 13 — postantennal organ and pseudocellus; 14 — lateral sensilla s and sensory rod
s' {rom metanotum; 15 — anterior sensilla from abdominal pleurite II; 16 — anterior
sensilla ps from abdominal tergite 11; 27 — sensilla p; fram abdominal tergite I1T: 4 —
— sgensilla p; from abdominal tergite V: 19 — sensilla p; irom abdominal tergite V.
Scale. Fig. 12—-19 10 um,

2 &

Holotype 2 No. 6. V. 1977/A-446 and some paratypes in author’s col-
lection, two paratypes in Entomological Department of the British Museum
(Natural History), London.

Locus typic us: England, Welch Whittle Nr. Charnoch Richard, Lancs,
6. V. 1977 218 specimens (males : females as 3 : 5) in a soil sample from a coal
shale tip, leg. Miss F. R. Moore, Liverpool.

Mesaphorura betschi sp. n.
{Fig. 10=19)

Diagnosis: Body 450 um long, white. Lateral sensilla s on meso- and
metanotum short, spindle-like, of the same shape as p; on abdominal tergites
III and V. Formula of pseudocelli 11/011/10001. Antennal segment IV with sen-
gillae a—e; d and e thin. Postantennal organ with 27 simple vesicles in twe
parallel rows. Abdominal tergite V with 343 anterior microchaetae between
macrochaetae a; Anal lobes with chaetae 13 and 1’5, Anal spines of the same
length as claw. Males and females known.

Description: Body elongated (Fig. 10, 11}, 450ym long and 90 ym wide
White. Strongest granulation occurs on lateral and medial parts of nota and
abdeminal tergites, where the secondary granules reach 1-15 ym in diameter.
Between these parts of stronger granulation fields of finer granulation ocow.
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Also whole abdominal tergite V has fine granulation. Only some macrochaetae
well differentiated from the microchaetae (Fig. 10, 11). Dorsal chaetotaxy (Fig.
10, 11) as in following formula:

I II IIL I I III v v
a —_ 10 8') 33) 10 10 10 10
m 8 8 8 23) 2 2 4% B
p — 8 8 10 10 10 10 8
pl 2 3 3 2 3 3 4 1

Lateral sensilla s on meso- and metanotum spindle-like, § ym long (Fig. 14),
of the same shape as sensilla p; on abdominal tergite III and p; on abdominal
tergite V (Fig. 17, 18). Sensory rod s’ on meso- and metanotum 2 gm long, in
a small pit (Fig. 14). Anterior sensilla on abdominal pleurites II and III and ps
on abdominal tergite V slightly thickened (Fig. 15, 16, 19). Chaetotaxy of anal
lobes complete, chaeta 1’3 and 1’3 present. Lengths of some chaetae: meta-
notum — a; 5 um, agd um, a9 pym, my 5 um, p1 6 ym, p3 T um, pg 6 g, ps
10 ym; abdominal tergite IV — a; 4 ym, a’ 10 pm, a5 11 ym, p 9 ym, P2 7 ym,
ps 11 ym, p; 13 ym; abdominal tergite V — a 5 um, a3 7 um, a3 5 um, az 14 ym,
e 11 um, ps 13 um.

Pseudocelli star-shaped (Fig. 13), 8 um in diameter. Number and arrange-
ment of pseudocelli as follows (Fig. 10, 11) : 11/011/10011. Pseudocelli on meso-
and metanotum posterolateral, behind chaeta ps (Fig. 10).

Antennae shorter than head, as 65 : 75 ym. Lengths of antennal segments
T:ID:IIT : TV as 15 : 15 : 153 : 20 ym, Antennal segment IV (Fig. 12) with five
sensillae a—e, two sensory rods f and g and small, globular apical papilla. Sen-
sillae d and e thin. Antennal organ III (Fig. 12) consists nf two small sensory
rods concealed behind integumental fold and two thick sensory clubs bent
toward each other. Thick, short sensory club present on the ventral side of
antennal segment [II (Fig. 12).

Postantennal organ (Fig. 13) 13 ym long, with 27 simple vesicles in two pa-
rallel rows,

Legs short, without knobbed tibiotarsal hairs. Claw without teeth, 8 ym long.
Empodial appendage very short,

Abdominal tergite IV indistictly divided by a shallow grcove into anterior
and posterior parts. Abdominal tergite VI with two anterior crescentic ridges
and two, 8 ym long anal spines on distinct papillae (Fig. il). Ventral tube with
B+ 6 chaetae. Venter without trace of furca. Only females known.

Affinities: The new species is related to Mesaphorura macrochaeta Ru-
sek, 1976. Both have the same repartition of pseudocelli and the same chaeto-
taxy, especially on abdominal tergites IV and V and on anal lobes. The new
species differs from M. macrochaeta in the spindle-like shape of lateral sensilla
s on meso— and metanotum and of chaeta p; on abdominal tergite III and in
the slightly thickened anterior sensillae on abdominal pleurites IT and III.

Holotype No. 11/7/77 T (0—1) and 36 paratypes in author’s collection,
further paratypes in J.-F. Ponge's collection (Brunoy).

Locus typicus: France centralis, Brunoy (near Paris) in the Park of
the Laboratoire d'Ecologie générale, 11, VII. 1977 30 92 and 2 << in soil samples

1) a, missing, 2} a, missing, 3) m, present, 4) m,; and m; present.
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(Moderrendzina) from a forest with Carpinus betulus (alliance Fraxino-Carpi-
nion) with Mercurialis perennis and Arum maculatum in understory, leg. J.f.

Ponge.
Derivatio nominis: The new species is dedicated to my {riend Ir.

J.-M, Betsch, Laboratoire d’Ecclogie générale, Brunoy (France), who has bxn
contributing extensively to our knowledge of Collembola.
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Fig. 20—21: Mesaphorura massoudi sp. n. 20 — dorsal chaetotaxy of head and tharax;
21 — chaetotaxy of abdominal tergites and pleurites I—-VY). Scale: Fig. 20—21 50 am
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Mesaphorura massoudi sp. n.
(Fig. 20—-34)

Diagnosis: Body 400 ym long, white. Lateral sensilla s on meso- and
metanotum short, slightly spmdlc—hke thickened. Chaetae p; on abdominal ter-
gites II and III and anterior ones on pleurites II and III slightly thickened.
Formula of pseudocelli 11/011/10011. Antennal segment IV with sensillae a—e;
& short and thick. Postantennal ergan with 28 simple vesicles in two parallel
rows. Abdominal tergite V with 3+3 microchaetae between a; — macrochaetae
and with spindle-like sensilla ps. Anal lobes with chaetae 15 andl’s. Anal spines
of the same length as claw. Males and females known. Both sexes with slightly
thickened 111 chaetae posterolaterally from genital plate.

Description: Body elongated, 400 um long and 75 um wide (Fig. 20, 21).
White. Granulation on the whole body fine, on the lateral and medial parts of
notes and tergites slightly coarser (diameter of granules over 1 um). Dorsum
of head and abdominal tergite V finely granulated, granules about 0.5-0.75 ym
in diameter. Chaetae 4—11 ym long, weakly differentiated inte macro- and
microchaetae (Fig. 20, 21). Longest chaetae (15 ym) on last abdominal tergite
(Fig. 21). Dorsal chaetotaxy as in following formula (Fig. 20, 21):

1 I . I I I I v v
a - 10 8ty 8y 10 10 10 10
m 8 8 B « & . o 2 . o —
p — 8 8 10 10 10 10 8
pl 2 3 3 2 3 3 4 1

Lateral sensilla s on meso- and metanotum spindle-like thickened (Fig. 25),
& um long. Sensory rod s” on meso- and metanotum 1 um long, in a shallow pit
(Flg 25). The following chaelae are spindle-like thickened: p3 on abdominal
tergites II (Fig. 26), III (Fig. 27) and V (Fig. 30), anterior chaeta on pleurites II
and IIT (Fig. 23, 24) and posteromedial chaetae on abdominal sternite V (Fig.
32 34).

Chaetotaxy of anal lobes as in Fig. 32, with 1% and 1’y present.

Pseudocelli circular, 8 ym in diameter, with star-like centre (Fig. 31). Number
and arrangement of pseudocelli (Fig. 20, 21): 11/011/10011, Pseudocelli on meso-
and metanotum posterclateral, behind ps.

Antennae shorter than head, as 54 :70 um. Lengths of antennal segments
I :I0 00T : IV as 10 : 13 : 15 : 16 wm. Antennal segment IV with five
thickened a-e, two small sensory reds £ and g and one small subapical papilla
{Fig. 22). Sensilla d shortest. Antennal organ III (Fig. 22) consists of two small
sensory rods concealed behind integumental fold and two thick sensory clubs
bent toward each other. Thick, short sensory club present on the ventral side of
antennal segment IIT (Fig. 22).

Postantennal organ (Fig. 31) 13 um long and 4—5 um wide. It consists of 28
vesicles lying in two parallel rows.

Legs short, without clavate tibiotarsal hairs. Claw without teeth, 9 um long,
empodial appendage rudimentary, 1 ym long.

1) ay missing, 2) m; and my present.
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Abdominal tergite IV without transversal groove, Abdominal tergite V with
spindle-like sensilla p3 8 ym long (Fig. 30), p; slim (Fig. 20), 11 um long. Ab-
dominal tergite VI with two crescentic ridges anteriorly (Fig. 21) and two 9 um
long anal spines on low papillae (Fig. 21).

22 28 29 30

Fig. 22—31: Mesaphorura massoudi sp. n. 22 — dorsal side of antennal segments ITI-1V;
23 — anterior sensilla from abdominal pleurite II; 24 — anterior sensilla from ab-
dominal pleurite III; 25 — lateral sensilla s and sensory rod s' from mesonotum; 26 —
sensilla py from abdominal tergite II; 27— sensilla p, from abdominal tergite III; 28 —
chaeta py from abdominal tergite IV; 2% — chaeta p; from abdominal tergite V; 30 —
sensilla py from abdominal tergite V; 31 — postantennal organ and pseudocellus.
Scale: Fig. 22—31 10 um.

Ventral tube with 6§16 chaetae. Venler without trace of furca. Genital plate
of male with 12 chaetae (Fig. 32, 33). Females with 3-+2 microchaetae on the
lid of genital papilla (Fig. 34). Abdominal sternite V with 1411 spindle-like
sensilla, 4 um long, posterolateral from ihe genital plate (Fig. 32--34).

Affinities: Mesaphorura massoud: sp. n. is related to Mesaphorura
betschi sp.. n., but the lateral sensilla s on meso- and metanotum and the
spindle-like sensilla p; on abdominal tergite III are slimmer in M. massoudi,
which has also the anterior sensillae on abdominal pleurites II and III and ps
on abdominal tergite Il slightly thickened. Further differences between these
species are in the shape of the sensillae on antennal segment IV (d is short and
thick in M. massoudi, thin and longer in M. betschi). On abdominal sternite V
is 141 spindle-like chaeta present in M. massoudi whereas in M. betschi only
slim, unthickened chaetae occur arround the genital plate.

Holotype & No. 442 and 30 paratypes in author’s collection, further para-
types in J.-F. Ponge's collection (Brunoy).

Locus {ypicus: France centralis, Forét de Sénart. 30 km SE of Paris,
21, XII. 1976 38 specimens in soil samples (Mullrendzina) from a forest with
Carpinus betulus (alliance Fraxino-Carpinion), leg. J.-F. Ponge.
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Derivatio nominis: The new species is dedicated to my friend, Dr. Z.
Massoud, Laboratoire d’'Ecologie générale, Brunoy (France), the well-known

specialist on Collembola.
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anal lobes of a male; 33 — male genital plate and chaetotaxy of surrouding area; 34 —
female genital plate and chaetotaxy of abdominal sternite V. Scale: Fig. 32, 34 30 um,

Fig. 33 10 um.
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VESTNIK CESKOSLOVENSKE SPOLECNOSTI ZOOLOGICKE
Svazek XLILI — Cislo 4 — 1979 — Str. 300-302

TInstitute of Crop Production, Department of Entomology, Praha — Ruzyné

CABTING — A SIMPLE METHOD OF EXAMINING THE SURFACE STRUCTURE
OF LEPIDOPTEROUS EGGS

Ivo NOVAK

Abstract. A simple and rapid method of takmg negative casts of lepidopterous eggs using ordinary
eolluloid glue is deseribed. The negative replica preeisely reflects the surface structure of an
egg and can be examined on & mcroscopie shde under ordimary optisal microseope up to about
% 1000 magmification.

The eggs of Lepidoptera have rarely been a subjoct of interest. The reason for this 1a the di-
fioulty of preserving the egg structure mn fixetive solutions end the laboriousness in making
microscope shdes. Stereoscopic microscopes do not provide the necessary magnification and awe
suitable only for observing coarser structures. The empty chorions left hy eaterpillars are partly
damaged by them, \f not eaten altogether, or are not sufficiontly transperent and must be
prepared in a special way to be investigated by optical meroscopy (e.g. Harpwicx, 1958).

As to enlargement and resolving power seanning mioroscopes offer nmmense possibilities
Howsver, the preparation of eges for seanning 15 time-consummng oven if not ascompamed by
other diffienlties (DiETz ot al., 1978}, and moreover few people have such expensive apparatu
at their disposal. Most workers interested n Lepidoptera can easily obtan a wide range of
meect eggs, but are dependent on modest techmical squipment.

The following deseribes & simple method of taking casts, developed a long time ago by the
author (Nov4g, 1954}, mspired by a method of Worr (1954}, who made similar casts of atructurs
from larger surfaces.

MATERIALR

1. Substance for making casts, Use ordinary cellulind glue {the kind used in modelling ks,
i.e. calluloid dissolved in aeetone to a eonsstency of Canada balsam or other hquid media for
microscopy). No doubt among modern glues, lacquers and hquid artifisial materials are othe
substances suitable for this work. The glue may be colourless, but a shghtly coloured glue (eg.
browuish) is hetter.

2. 8mail rectangles of eellophane with a small hole in the centre. Take a cellophane taps
sbout 12— 15 mm wide and with a red-hot needle make a row of holes spaced about 10— 15 mm
apart. The holes must be shghtly smaller rhan the diameter of the eggs. Then cut the cellophane
tape mto small rectangles with one hole to each (Fig. 1). Using needles of varying thicknes
prepare a reserve supply of rectangles with different-size holes. The aperture must be carefully
burned through or punched so as to obtain smooth margms (Fig. 2). If the holes are merely
pierced they will have frayed margms and will be unswmtable (Fig. 3).

3. A strong needle fixed in & handle for applying the cast substance. A soft plate (e.g. eork)
for pintung. Pins for fixing the cellophane rectangles to the plate.

4. Insect eggs: live eggs, undamaged, free of dust, moth scales and other impunties, and with
& dry surface

PROCEDURE

1. Place the egg on the plate and eover with a rectangle of cellophane so that only the micre
pylar top (or other part of the egg to be exarnined) ean pass through the aperturs. Secure the
cellophane to the plate with two pina (Figs. 4 & §).

2. With & neeidle put 8 drop of ecast substance on the exposed surface of the egg and spread
it evenly m & this laycr over the entire surface and onto the cellophane. Let 1t dry (Fig. 8
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3. Remove tho pins and carefully pull the cellophane and cast off the egg with forceps (Fig. 7).
The preparation 18 ready and can be mounted (cast side up) on a shide. Secure the cover glass at
the edges with adhesive tape (Figs. 8. 9 & 10).

Notes

1. Some females reared in captivity lay thowr eggs readily on paper (if at all). These eggs hold
well on paper and can be c¢ut out with 1t and used thus, Simiarly eggs laid on leaves can be used
with a pece of the leaf (Figs. 5, 6 & 7). Eggs laid on an unsuitable base or substrate {e.g. glaas,
wood, stane} must be unstuck with a emall fine brush dipped 1n water and transferred to a8 mope
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Figs, 1—14, Procedure for taking casts of lepidopterous eggs (see text part).

suitahle bage, e.2. into a small pinhole in the plate. Eggs with the micropylar rosette on the side
or ones in which another part of the chorion other then the top 13 to be oast must alse be prepared
in this way (Fig. 11).

2. An egg sometimes does not hold fast to paper, leaf ete., and 18 hited together with the cast
when the cellophans 1s removed. In such a ease put the preparation on the plate with the egg
up and try to loosen 1t from the cast by pressing with a needle alternately on erther side {Figs.
12 & 13).

3. During this progess the egg may rupture (usually at the base where i1t 18 thinnest). Tt 18
then necessary to remove the fluid content of the egg so that 1% does not gpill vut and rum the
caat. After drying out the mside grasp the edge of the chomon carefully with fine foresps and
try to pull it out (Fig. 14}, The content of an egg which has already begun to develop 1s denser
and thus easier to remove.

4, Eggs whieh have a deeply furrowed structure also pose s problem because the subsiance
penetrate into the folds and the hard cast can be freed only with difficulty and with risk of
damaging the preparation. In auch a case 1t has proved useful not to let the substance harden
completely but to pull the cast out while 1t 18 stall shightly soft. Precise estimation of the exact
moment this should be done 15 a matter of experience.

Dry preparattons can be examined under an ordinary optical microscope up to x 1000
megnification. They can be drawn and photographed by the usnal methods. Th's techmque can
be applied to eggs of other insects as well as other surface struetures. Examples of egg structures
drawn from such preparations are figured by Kramrer & Novix (1979),
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The author’s long experienee has shown that this method of examinmg surface structure of
lepidoptaraus egges bas lost naeither ite attractiveneas nor ussfulness. Clearly it cannot compare
with seanning electron micrographs — nevertheless the principle can be wsed for this purpose,
too {InErz et al., 1878) — but it is simple and rapid and sufficient four routine practice. The
whole procedure only takes several mmutes.
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INCONSTANT NUMBER OF ABDOMINAL TRICHOBOTHRIA
IN ASPIDESTROPHUS MORIO (HETEROPTERA, PENTATOMIDAE)

Pavel 8TYS and Jitka DAVIDOVA-VILIMOVA

Abstract. A firsi case of striking mtraspecific varability m the number of adult trichobothria m
pentatomomorphan Heteroptera other than Idwstolidae 18 described in Aspudesirophus morio
Stdl {Pentatomodea, Pentatonidae, Podopinae) from the Omental region, Tt 1s associated with
vestigiality of the ectal tmehobothrium and represents a stage precoding ite complete elimination.
Buch aduit mtraspecific variation does not precede loss of trichobothrium in non-pentatomord
pentatomormorphans.

Ag far as known the adult number of ventral abdominal trichobothria 1s constant at leasc at
species Jovel (usually at tribal or higher levels) n all superfamilies of trichophorous Pentatomo-
morpha with ohgomerous trichobothrial patterns (Piesmatoides, Coreoides s. lat., Pentato-
momdea). Consequently, the number of trichobothna, the mejor pattern of thew arrangement
and recently also the tempo of thewr ontogenetic development (ScHAErER, 1975; DaAvIiDOVA
& Brys, 1976) are widely used characters in beta taxonomy studies. In this paper we report the
firgt known ease of intraspeetfic inconstancy 1n the number of trichobothris in these heteropterans.
It was found in the Orental genus Aspidesirophus StaL, 1854 (Pontatomudae, Podopmae, Podo-
pini}, and through the kind sssistance of Dr. P. ven Doeaburg (Rijksmuseum van Matuurhjke
Historie, Lewden) and Prof. J. Carayon (Muséum National d’Historre naturelle, Paris) we were
able to examine 16 specimens of the only known spacies A, morio Stax, 1854 (= 4. lineole VoL-
LENHOVEN, 1863) from Borneo, Sumatra, Java and Bhuatan.

Trichobothna of 4. merio are easily recognmzed from other ventro-abdomnal hairs by their
erectness, outstanding length, presence of sharply delimited and elevated pale basal rim, and
paleness of the surrounding cuticle. The prevailing type of the arrangement of trichobothna s
shown m Fig. 1; trichobethrma are diagonslly arranged and the anteromedial cne 18 alwaya
longer and 1ts basal rim more distmet, larper and more elevated. Whenever only one tricho-
bothrium 1s present, it 12 invariably the less developed posterolateral one whieh is mising. Xone
of the below-mentioned varnants exhibits a sexual, geographical or taxonomical (the species 15
possibly pelytypic or composite) linkage.

Trichobothria on ventrites IIT—IV—-V—-VI—VIT exhibited a symmetrical arrangement
2—-2_-2—-1—1in 4 ex. (25 %), symmetrcal arrangement 1—2--2-1—1 in § ex. (50 %) and an
asymmetrical arrangement in 4 ex. (25 %,), as follows:

Left 2—-2-2-1-1 1-2—-1-1-1 1—2—-2-1-1 22211
(3':' ] (b> H (c) . {d) Y
Right 2—-1-2-1-1 1-2-2-2-1 2—2-2—-1-1 2—2—-2- 21

Hence the actual number of trichebothria per individual was 14 (66 %), 15 (12.5 9;), 16 {25 %,)
or 17 {8 9;) — average per individual 14.8, and actual number per side wes 8 (3 %), 7 (66 %),
8 (37.6 %) or 9 (3 %) trichobothria. The most frequent arrangement (counted per mde} was
1—2—-2-1—1 (53 9), followed by 2—2—2—1—-1 (34 9,); the other four types occurred mn
asymmetrical situations only (3 9, each). Arrangement of trichobothria on ventrites III-—-V
was syrametrical in 94 9 individuals, on ventrite VI in 86.5 9. on ventrite VII in all individuals.
The full number of trichobothma (two) oceurred on the side of segment III in 41 %, IV and V
in 97 %, VIin 8.5 9, and VII i 0 7 of cages.

The ventral abdominal trichobothma of trichephorous Pentatomomorpha exhibit in some
groups (Lygacidae — Lepvinga, 1970; Scmazrer, 1975; Plataspidee — Davibovi & Brvs,
1976) considerable ontogenetie intraspecific vanation — the individual trichobothria may first
appear 1 different individuals in different instars so that conspecific individuals of the same
inatar need not have always the same number and arrangement of trichobothria. On the other
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hand, the number of adult trichobothra 15 stable and the mtraspecific variation concerns only
their topographic srrangement within thewr segmental clusters (Scmagrer, 1975) The only
exception from this rule form the Idiostolidae, the family with mest abundant and most plesio-
morphically arranged (Svvs, 1964; Scuarren, 1866a, b) trichobothria; here the adult number
18 nconstant and the position fairly variable (ScHamTER, 1966a, 1975: ScHAEFER & WiLcox,
1969).

Fig. 1. Aapidestrophus morio — the most frequent type of arrangement of trichobothria
Soeale: 1 mm; s — spiracle, p — peeudosuture (of. Ruckes, 1961).

Up to the present 1t has been assumed that whenever a reduction of the basie adulé tricho-
bothrial number (3 + 3 per ventmite IT1— VII i the lygaecid — pyrrhocoroid — coreoid complex,
242 1n Pentatomoidea, a lower number in Piesmatidae, higher m Idiostohdae) oeccurred in
phylogeny, 1t always resulted n a complote ehimination of the respective pair of trichobothria
(the various ontogenetic mechamasma leading to loss of tnichobothria were postulated by Scuar
FER, 1975, and discussed by DavipovA & Stvs, 1976}, In non-pentatomoid farmihies other than
Idiostolidae no cases of regularly occurring adult variation in presence — absence of individusl
adult trichobothrma have been reported and none has been seen in thousands of specimens of
species from almost gll established supragenenic taxa examined for this character by the semor
asuthor. The same seemed true for the Pentatomowdes, where the basie number 2+ 2 per segmoent
18 pecasionally reduced to 14-T or 0 on individual segments or 1+ 1 throughout (Ruckms, 1961;
Bcnaxren, 1975).

Rueges (1961) noticed that i the Podopmae (Pentatordas) a complete anagenetic series
{interspeafic) of the dimunution and final losa of the eetal pair of the 2+2 segmental tricho
bothria can be traced. The described intraspeeific variation in presence or absence of the antero
Iateral trichobothria 1o Aspidestrophus moro 15 undoubtedly associated with vestiniahty of
funetion of this strueture whueh leads eventually to its irregular loss, It 12 a theoretieally a prion
expoctable stage which obviously anagenetically precedes a completa shmmation of this tricho
bothrium; it 18 recorded here for the first time . any adult pentatomomorphan, but n all
probability such & situation 18 not umique The trend to weaken, shorten and finally lose one par
of trichobothria per segment occurred independently i several parallel evolutionary lines of
Pentatomoides (ef ScraErer, 1975) It elways involved only the ectal trichobothrium {or the
anterior ons in longitudinally arranged clusters) as can be seen from observations by Ruckrs
{1961}, ScHAEFER (1875), the presently deserihed ease and our developmental analysis of Coplo
soma species (Davinovi & Srtvs, 1976)

The situation in adult dspidestrophus more completes the basie anagenstic series of tricho
bothria in modern trichophorous pentatomomorphan adults, which ean be briefly characterized
as follows:

a} high number and great intraspecific vanation in number (Idiostohdae),

b1} moderately lower and constant number (3 +3 per segment) with occurrenes of trends toward
redustion to losa of mdividual pamrs of trichobothria realized by their complete elimination
without preceding phase of vestigiality associated with intraspecific variagtion i number
{lygaeord — pyrrhocoroid -- coreord complex and Presmatidac),

304



’ bs) mgnificantly lower and constant {242 per sagment) number with occurrence of trends
towards reduction and Iosa of ectal (posterior) trichobothrs {more rarely alse of some of
the mesal == anterior trichobothria) realized by preceding phase of thewr vestigiehty and
intraspecific variation 1n number (Pentatomoidea).

Intraspecific variation in number of trichobothria 1s thus associated with both imitial and terminal

stages of thewr anageneds.
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IN MEMORIAM Doz. RNDr. JOSEF MARAN
11. 11. 1905-11. 11. 1978

Dr. Matfan wurde in der siidbéhmischen Stadt Pisek geboren. Die Naturschonheit
der Umgebung dieser Stadt wirkte schon in seiner Kindheit stark auf ihn ein und
entfachte in ihm die Begeisterung zur Entomologie. Seine Kindheil verbrachte er mit
seiner jiingeren Schwester Véra in einem harmonischen und ausgeglichenem Milieu
einer Beamtenfamilie

In den Jahren 1917—1925 studierte er auf dem Gymnasium in Pisek. Gute Erfolge
hatte er nicht nur in den Naturwissenschalten, sondern auch in den klassischen
Sprachen. In der lateinischen Sprache beschrieb er eine Reihe neuer Insektenarten
und er konnte sogar nach Jahren beim Eesuch in Griechenland Homers 11lias griechisch
auswendig deklamieren.

Schon zur Zeit seines Studiums auf dem Gymnasium machte er sich mit dem be-
deutenden Entomologen MUDr. J. Tyl. der damals in Pisek lebte. helkannt, sowie mit
einer Reihe jungerer begeizterter Entomologen, zu denen Jindrich Madar, Egon Le-
kes, Karel Taborsky und Josel Dragoun gehorten.
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In den Jahren 1925-1829 studierte er an der Naturwissenschaftlichen Fakultat der
Karls-Universitit in Prag. Auf seine wissenschaftliche Entfaltung hatten damals seine
Professoren grossen Einfluss, insbesondere Prof. Dr. A. Mrézek, Prof. Dr. J. Wenig
Prof. Dr. J. Komérek, Doz. Dr. J. Storkan und Doz Dr. J. Hahn. Mit Prof. Wenig
stand er auch spéter bei Exkursionen auf der Hydrobiclogischen Stalion in Lnéfe in
Verbindung, mit Prof Komarek und Doz. Storkan im Ausschuss der Tschechoslowa-
kischen entomologischen Gesellschafl. deren Mitglied er bereits im J. 1923 wurde.
Schon im Laufe seines Universititsstudiums besuchte er regelmiissig die entomolo-
gischen Sammlungen des Nationalmuseums in Prag, wo er mit seinem Freund K. T&-
borsky als Hilfsassistent unter der Leitung des bekannten und erfahrenen Entomolo-
gen Dr. J. Obenberger arbeitete. Sein Hochschulstudium beendete er im J. 1930,
wann er den Grad RNDr. erwarb.

In den Jahren 1929—1971 arbeitete er in der zoologischen Abteilung des National-
museums in Prag. wo er eine Reihe dienstlicher Funktionen absolvierte. Nach 1850
war er titig an dem Umbau des Objektes in Kunratice bei Prag, wohin im J. 1956
die entomologischen Sammlungen iibersiedelt wurden. Im J. 1952 wurde die bisherige
zoologische Abteilung des Museums geteill und nach dem Ubertritt des Prof. Dr. J.
Obenberger auf die Universitit wurde Doz. Mafan zum Teiter der entomologischen
Abteilung. Diese Funktion hatte er bis zu seiner Pensionierung im J. 1971 inne.

Im J. 1946 habilitierte sich Dr. Mafan an der Naturwissenschaftlichen Fakultat der
Karls-Universitit in Prag und hielt hier bis 1965 Vorlesungen liber Zoogeographie
und Fauna der Tschechoslowakei. Zu dieser Zeit wirkte er an der Erziehung junger
Spezialisten mit, und zwar nicht nur an der Universitidt, sondern auch im neuerrich-
teten Entomologischen Institut der Akademie der Wissenschaften.

Wihrend seiner Tétigkeit in der entomologischen Ableilung des Nationalmuseums
entwickelte sich Dr. Mafan zu einem erfahrenen Wissenschaftler. Er widmete seine
Aufmerksamkeit insbesondere den Vertreten der Familie Carabidae, Meloidae, Ano-
biidae, Alleculidae der Ordnung Coleoptera und auch den Vertretern der verschiede-
nen Familien der Ordnungen Orthoptera und Dermaptera. Dr. Mafan vergass jedoch
nicht auf die Problematik der Zoogeographie sowie des Naturschutzes. Im Terrain war
er ein unermiidlicher und ausgezeichneter Insektensammler und wihrend seiner zahl-
reichen Studienreisen im Aus- und Innland sammelte er fiir die Museumssammilung
ein umfangreiches Material, das er dann auch verarbeitete.

Bereits wiihrend seiner Studienzeit auf dem Gvmnasium widmete er die Aufmerk-
samkeit der Natur in der Umgebung der Stadt Pisck und dem nahen Bhmerwald.
Im J. 1925 war er 2 Monate in Jugoslawien (Radoha in Nordslowenien) zu Besuch
der Familie eines tschechischen Forstmannes J. Blaha., Zur Zeit seiner Titigkeit im
Nationalmuseum konzentrierte sich Dr. Marfan hauptsichlich auf die Fauna der Bal-
kanhalbinsel. In den Jahren 1929, 1932, 1933, 1961 und 1962 besuchie er Bulgarien, im
J. 1934, 1935, 1936, 1937 und 1938 verschiedene Gebiete Griechenlands und Kreta,
im J. 1953 wieder Jugoslawien. In den Jahren 1931 und 1959 bereiste er Rumiinien,
im J. 1927 und 1030 Tunis und Algerien, im J. 1928 Suddirankreich und Korsika, im
J. 1957 den Kaukasus und im J. 1874 Zentralasien der UdSSR.

In den J. 1971—1978, als er bereits im Ruhestand war, setzte er die wissenschaft-
liche Arbeit fort. Er verarbeitete auch weiterhin das in den Sammlungen des Museums
aulbewahrte Material, nahm teil am wissenschaftlichen Geschehen in der Tschecho-
slowakischen entomologischen sowie zoologischen Gesellschaft in Prag und war Mit-
glied des Kollegiums fur die spezielle Biologie an der Akademie der Wissenschaften.
Er war Mitglied der Kommission fiir die Verteidigung der Dissertationen im Fache
Entomologie. Im J. 18656 wurde er zum Ehrenmitglied der Tsch. entomologischen
Gesellschaft und im J, 1977 der Tsch. zoologischen Gesellschaft ernannt.
Mehr als 25 Jahre wirkte er aktiv im wissenschaftlichen Beirat unserer Zeitschrift
Véstnik ©s. spoleénosti zoologické. Im Jahre 1970 wurde ihm die Goldmedaille Gre-
gor Mendels vom Prisidium der Akademie der Wissenschaften verliehen.

Dr. Maran litt seit seiner Kindheit und besonders in den letzten Jahren an
Asthma. Er begrenzie daher grossere Ausflige und widmete sich lieber dem
Fischfang in der Néhe von Prag. Wegen seines opiimistischen Charakters wurde er
von seinen zahlreichen Freunden und Schiilern geschitzt. Seinem Geburtsort, der
Stadt Pisek, blieb er treu und traf sich oft mit seinen in Prag lebenden Landsleuten.
Unsere und ausliindiseche Entomologen, mit welchen er zusammenarbeitete, schitzten
ihn sehr viel. Hier sei wenigstens der Akademiker Ivan Bured aus Sofia und Akade-
miker Bey Bienko aus Moskau erwidhnt.
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Im Laufe seines Lebens verdffentlichte Doz Mafan mehr als 170 wissenschaftlicher
Abhandlungen. Sie sind als kritische und synthetische taxoromische Studien bekannt.
Im Buche Ursprung und Zusammensetzung der Fauna in der Tschechoslowakei, das
im Jahre 1853 tschechisch herausgegeben wurde, gab er einen zusammenfassenden
und kritischen Uberblick iiber eine ganze Reihe von zoogeographischen Fragen.

A. Pfeffer
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Soc Entomol Cechosloveniae, 36 40—42, 1939

Mafan J Nove Nebrie z Balkanskeho poloostrova De novis generis Nebria sp
cicbus formisque pemnsulae baleanicae (Col Caralndae) Folie entomologica !
17—21 1939

Matan J O geografickem rozsireni a rasovem cyklu Tapinopterus extensus De
Vést ¢&sl zool spoleén v Praze, 6—7 205—303, 1939

Mafan J Nova rasa Zabrus aetolus Schaum z pohof Ossa v Recku Zabrus aetuls
ossensis m nov (Col Caradae) (deutsch mit tschechischer Zusammenfassung) Ads
Soc Entomal Cechoslovemae, 36 88—87 1039

Mafan J Novy druh rodu Calathus Bon z Male Asie Col Carabidae Acta S
Entomot Cechoslovemae, 36 87-88, 1939

Mafan J Nova rasa druhu Duvalius Leonhard: Rttr z jZmt Jugoslavie, Duvals
(s str} leonhard: Matéjkar m nov (Col Carabidae) (lateimisch) Aecta Soc Entim
Cevchoslovemas, 36+ 60, 1938

Mafan J Zoogeograficka a systemalicka studie o Carabidech Golesruce—Planry
v nzm Jugoslavi Die Carabidenfauna der Goledmica~Planina Sbornik entom odd
N Musea v Praze, 17 137 -150, 1839

Marfan J Novy Tapinopterus (secterisimus) z pohoil Pindus Speciel novae s
generis Tapinopterus (sect crisimus) ¢ montibus Pindus descriptio (Col Carabida
Foha entomologica, 2 82—84, 1939

Mafan J Novy Pterostichus Bon ze sbérd MUDr Stdpana Juretka na Sibifi [
vae speciel genems Pterostichus Bon a dom MUDr Stépan Jurecek in Sibms
colectae descriptio (Col Carabidae) Acta Soc Eniom Bohemace, 37 3—4, 1840

MafanJ Novy Trechus Clair 2z Male Asie Novae speciel generis Trechus Clan e
Asia Minore descriptio (Col Carabidae) Acta Soc Entom Behemige, 37 24-5
1840

Matan J Novy druh rodu Platyderus Schaum z Male Asie Speciel novae genems
Platyderus Schaum ex Asia Minore descriplio (Col Carabidae) Acta Soc Entm
Bohemiae, 37 25—26, 1940

Mafan J Doplnék k popisu Omophius scutellarns Muls Nachtrag zur Beschreibuy
des Omophlus scutellaris Muls (Col Alleculidae) Acta Soc Entom Bohemige, §
28-29, 1940

Maifan J Phrispévek k poznani geografickeho roz$ifent a rasoveho cyklus Zabms
aetolus Schaum Beitrag zur Kenntnis der geographischen Verbreitung und Rassn
bildung ber Zabrus aetolus Schaum (Col Carabidae) Sborntk Narodniho mu
v Praze, 2B, Zoologie, 1 29-35, 1940

Maitan J Novy druh Penthe Newm z Ciny Novae specier generis Penthe Newnm
descriptio {Col Melandryndae) Acta Soc Entom Boheruae, 37 87—89, 1940

Matan J Nove formy podrodu Tapinopterus Schaum De novis parumque coguts
subgenents Tapinopterus Schaum formus (Col Carabidae) Sbornik entem odd ¥
Musea v Praze, 18 56—58, 1940

Matfan J O geografickem roziifem: a rasach druhu Cychrus sermigranosus Pal Ir
Cyehin semugranos: Pall vanatione ef disinibubione gepgraphica (Col Carabode)
Sbormik ent odd N Musea v Praze, 18 128-136, 1940

Matan J Dva nove druhy rodu Alleculodes Borch Duae novae species genes
Alleculodes Borch (Col Carabidae) Sbormik entom odd N, Musea v Praze i
155—157, 1940

Mafan J Nove druhy rodu Allecula Fabr z 1ychodn: palaearkficke ablastt Geners
Allecula Fabr regionis palaeareticae orientahis species novae Sbormik entom ol
N DMusea v Proze, 18 168—1T71 1540
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Matftan J Noveé formy rodu Molops Bon z Balkanskeho poloostrova De novis ge-
neris Molops Bon peminsulae balcanicae speciebus formisque (Col Carabidae}
Sbornik entom odd N Muses » Praze, 13 190194, 1940

Mafan J Prehled divuhu rodu Lydus Lair (subg Alosimus Muls) ze skupiny Ly-
dus collaris Fabr Conspectus specierum generis Lydus Latr (subg Alosimus Muls)
e affinmitate speeret Lydus collaris Fabr Véstnik & zool spoleén v Praze, 8 7390,
1940

Matfan J Dva nove druany rodu Lydus Latr (subg Alosimus Muls) ze skupiny
Lydus collans Fabr Duae novae specles Lydus Latr (subg Alosimus Muls) ex af-
finitate specier Lydus collaris Fabr Sbormik entom odd Z Musea v Praze, 10:
G0—63 1941

Matan J Revise evropskych druht rodu Leistus z podrodu Leistidius K Dan
Specierum europearum subgeneris Leistidius K Dan revisio (Col Carabidae) Shor-
nth entom odd £ Musea v Praze, 19 81—88, 1941

Mafan J Nove druhy a formy palearkiickych Anobuda De novis Anobndarum
speciebus formisque regioms palearciicae Sbormik enfomn odd Z Museqa v Praze,
19 132—-125, 19441

Mafan J O geografickent rozsifenn a rasach druhd Leislus montanus Steph De
Leistt montan: Steph distributione et vamatione geographica (Col Carabidae) Shor-
nik entom odd Z musea v Praze, 19 131—135, 1941

Mafan J Cinske druhy rodu Lytta F z pifibuzenstva drubu L aeneiventris Haag,.
De novis parumgue cogmtis chinensibus generis Lytta F speciebus ex affinitate L.

aenewventris Haag (Col Meloidae) Shornik entom odd Z Musea v Praze, 19 180
—185, 1041

Matan J BRevise rodu Stenodera BEschschz Generis Stenodera E-chschz revisio
(Col Meloidae) Shornik entom odd Z Musea v Praze, 20 50—58, 1942

Matan J* Revise subgenu Taphromeloe Ritr Subgeneris Taphromeloe Rtt revisto
(Col Melmdae) Shorntk ent odd Z Museqa v Praze, 20 58—59, 1942

Matfan J Piehled druhil rodu Lydus (subg Alosimus Muls) ze skupiny Lvdus sy-
riacus L. Specierum generis Lydus (subg Alosimus Muls) ex affinmitate specier Ly-
dus svriacus L revisio (Col Meloidae) Shornik ent odd Z musea v Phaze, 20
78—98, 1942

Matan J Nove diuhy a formy rodu Prothyma Hope z ostrova Madagaskaru De

novis generis Prothyma Hope specigbus formisque insulas Madagasscariensis (Col
Creidelidael Sbornek entom odd Z AMuseg ¢ Praze, 26 63—73, 1342

Maran J Nova rasa druhu Molops rhodopensis Apf z Bulharska (tschechisch und
latermisch) Acta Soc entom Bohenuae, 39 105 1942

Mafan J Novy druh rodu Zabrus Clairv z Bulharska Novae speciel generis Zab-
rus Clairv e Bulgaria descriptio (Col Carabidae) Acta Soc Enfom Bohemaae, 40
T—8, 1943

Maran J Nova forma druhu Cychrus semigranosus Pall z Balkanskeho poloostro-
va (tschechisch u lateimisch) Aecte Soc Entom Bohemiae, 40 59—60, 1943

Marfan J Nove formy rodu Parapropus Ganglb ze sbért ,Biospeologica balcani-
ca® a ze shirek zemskeho musea v Praze De nowvis generis Parapropus Ganglb for-
mis ex coll,  Biospeologica balcaniea® ex eoll muser Pragae {Col Silphdae) Acia
Soc entom Bohermaae, 50 9296, 1943

Mafan J Geograficke rozéifem a rasy druhu Lehia festiva Fald De Lebiae festi-
vae Fald distmbutione et vanatione geographica {(Col Carabidae} Acta Soc Entom
Bohemuwe, 40 134—136, 1943

Mafan J Pfedbdine poznamky k monografin rodu Cerocoma Genffr Vorarbeiten
fur eine monographische Bearbeitung der Gattung Ceroroma Geof {Col Melodae)
Veéstnik & zool spoleé, 7T T8—101, 1944

Matan J Novy druh rodu Mylabris F z ostrova Krety Novae speciel generis
Mylabris F ex insula Creta descriptio (Col Meloidae) Acta Soc Entom Bohe-
mige, 41 35—39 1944

MarandJ Haptoderus acrogenus Chaud a Haptoderus properans Chaud De Hapto-
deris acrogonus Chaud et properans Chaud (Col Carabidase) Acta Soc Entom.
Bohemae, 41 102—107, 1944

Maifan J Nova subspecie druhu Nebria taypetana Rottb Nebma taigetana chel-
mosensis m nov ssp (Col Carabidae) (tschechisch und lateimisch) Acta Soc En-
tom Bohermuae, 41 132133, 1944

Maran J Dva nove druhy émskych Alleculidi De novis Alleculidarum speciebus
chinensibus, Shormk eniom odd Z Musea v Praze, 2122 76—77, 1944

311



Matfan J.: Revise rodu Gonodera Muls, Generis Gonodera Muis. revisio. (Col. Alle-
culidae). Sbornik entom. odd. Z. musea v Praze, 21—22: 184—196, 1944

Maftan J.; Monografie rodu Haptotapinus Rttr. Recensic monographica generis
Haptotapinus Ritr. (Col: Carabidae). Sbornik entom. odd. Z. musea Praze, 21-22:
153—172.

MafFan J.: Vyznam geografické variability hmyzich drohti pro reSeni otazek zoo-
geografickyeh a vyvojovych. Shornik entom. odd. Z Musea v Praze, 23: 2338, 1945.

Marand.: Vv ledovych dob na faunu Evropy. Sbornik é&sl. spol. zemépisné, 52
4146, 96--103, 1947.

Mafan J.: Zajimavosti a zdhady zvifeny Krkonod. Esguise du peuplementn des
montagnes Krkonofe. Ochranae pfirody, 2: T—83, 1947,

Mafan J.: TFi nové formy druhy Typhlotrechus bilimeki Sturm. De novis speciei
Typhlotrechus bilimeki Sturm. Sbornik entom. odd. N. Musea v Praze, 25: 83—88,
1947,

Mafan J.: Pleistocenni rasa strevlika Carabus (Morphocarabus) scheidleri Panz
2z Moravy a nékolik poznamek o pleistocennich nalezech Cﬂieoptex Casopis N. Mu-
seq v Praze, 116: 149—160, 1547,

Martfan J.: Obohaceni shirek zoologického oddéleni Nérodniho Musea darem Ja-
roslava Houdky. Casopis Ndr. Musea, 116: 103—105, 1947.

Maran J,Absolon K. Prispévek k poznani geografického roziifen!, systematiky
a vzniku novyeh druhd rodu Neotrechus H. Miill. P#iroda, 39: 1—6, 1947,

Maran J.; Nastin v¥voje drubil rodu Neoirechus. Coleoptera cavernicola balcani-
ca, Priroda, 39: 618, 1M47.

Matan J.: Houba Beauveria brumpti Langeron (1934) jako parasit hmyzu. Végtnik
¢sl. zool. spolednosti, 12: 89~96, 1948

Matan J.: O zoografickém roziifeni a rasdch druhu Procrustes banoni Dej, De di-
stributione et variatione geographica speciel Procrustes banoni Dej. Shornik N, Mu-
seq, IIT B, Zool, 2: 159—165, 1948.

Maran J.: Geografické roziifeni a rasove rozdéleni druhu Zabrus oertzeni Ritr, De
distributione et variatione geographica speciet Zabrus oertzeni Rttr. Shornik N. Mu-
sea, 111 B Zool, 3: 167—171, 1948

Matan J.: Viiv ledovych dob na vznik geografickych ras a vikarisujicich druhi
nékterych Coleopter ve stfedni Evropé. La differentiation des races et des espédes
vicariantes en Europe centrale sur les époques glaciares (Miindl-Wiirm). Eni. listy,
11: 133-137, 1848

Mafan J.: Phispévek k pozninin deifovek oblasti Klidavy a Lanského luhu. Vést
nik mus. spol. mésta Rakovnike, 33: 51-55, 1948,

Mafan J.: Laboratorn{ pokusy s uméiou infekei hmyzu houbou Cordyceps sphin-
gum Sace. Quelques experiences d'infeestation d’insectes par le champignon Cordy-
ceps sphingum Sace. Acte Soc. Entom. Cechosloveniae, 45: 113~118, 1548,

Matan J.: Contribution to the knowledge of the geographical distribution of new
and little known forms of the species Procrusetes coriaceus L. {Col. Carahidae)
Sbornik entomol. odd. N. Musee » Praze, 26: 1—12, 1949,

Malran J.: Results of the zoological scientific expedition of the National Museun
in Praha to Turkey. 6. Coleoptera, Carabidae, Sbornik ent. odd. N. Uus, v Praze,
26: 1—9, 1950,

Mafan L: Pofitky, Gtkoly a sméry sovéiské entomologie. Acta Soc. Entom. Cecho-
sloveniane, 48: 101107, 1951.

Mafan J.: Results of the zoological scientific expedition of the National Museum
Praha to Turkey. 8. Orthoptera, Acrididae, genus Calliptamus Serv, Shornik eni
odd. N. Musea » Praze, 27: 49—83, 1951.

Matan J.: Severni hmm(:f' remépisndho roziifeni druhu Acrida hungdrlca (Herbst)
a ndkterfrh daldich teplomilnyech druhd saranéi v Ceskoslovensku. The northem
limit of the geographical distribution of the species Acrida hungarica (Herbst) am

_of some other thermophile species of the Acridicidea in Czechoslovakia. Casops
slez. musea, Opava, 2: 25-31. 1952

Matfan J: Novy palaearcticky druh rodu Bitoma Herbst v entomologicky¥eh sbir
kach Narodniho Musea v Praze. Bitoma iranica m. nov. spec. (Col. Colvdiidas.
Acta Soc. Entom. Cechosloveniae, 50: 132—133, 1953,

Matfan J.: Prispévek k poznan{ systematiky, zemépisného roz&ifeni a plvodu dru-
hit Chorthippus loratus (F. W..), Ch. dorsatus (Ztt) a Ch. dichrous (Ev). Acta Soc
Entom. Cechosgioveniae, 50: 210—221, 1953
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Mafan J.: O geografickém roziifeni a plemenech druhu Abax schiippeli Pallard,
Beitrag zur Kenninis der geographischen Verbreitung und Rassenbildung bei Abax
schiippeli Pall. (Col. Carabidae} .Sbornik ent. odd. N. Musea v Praze, 29: 41—47,
1953.

Matfan J.: Calliptamus barbarus (Costa) novy druh sarané pro faunu Ceskosloven-
ska (Orthoptera, Acrididae). Sbornik ent. odd. N. Musea v Praze, 28: 148—156, 1954,

Maran J.: Pispévek k poznidni rodu Pholidoptera Wesm. Contribution to the
knowledge of the genus Pholidoptera Wesm. Sbornik ent. odd. N. Musea v Praze,
28: 209-221, 1954.

Mafan J.: Prispévek k poznani synonymiky, zemépisného rori{feni a pavodu Hy-
menorus doublieri Muls, Coniribution to the knowledge of the synonymy, the
geographical distribution and the origin of the species Hymenorus doublieri Muls.
{Col, Alleculidae). Shornik ent. odd. N. Musea v Praze, 28: 259—266, 1954.

Mafan J.: Pfispévek k poznanni systematiky, pavodu a zemépisného rozéifeni dru-~
hi rodu Poecilimon Fisch. z pEibuzenstvi druhu Poecilimon intermedius (Fieb). A
coniribution to the knowledge of the taxonomy, origin and geographical distribu-
tion of the species of the genus Poecilimon Fisch. from the affinity of the specles
Poecilimon intermedius (Fieb.). Shornik ent. odd. N. Musea v Phaze, 28: 237—250,
1854, '

Mafan J: Rovnokfidly hmyz (Orthoptera) statni piirodni reservace ,Pieniny®.
Ochrana pfirody, 9: 56—69, 1854

Martan: J: Rovnokfidly hmyz stitnich reservaci v okoll Sturova na jiznim Slo-
vensku. Die Orthopterenfauna der staatlichen Naturschutzgebiete bei Stirovo in der
Siidslowakei (CSR). Ochrana pfirody, 9: 132—138, 1954

Matan J.: Description de deux espéces nouvelles du genre Mycetochara Berth.
{Col. Alleculidae). Shornik ent. odd. Nar. Musea v Praze, 29: 169—170, 1954,

Matfan J.: Prispévek k diskusi o pojmu druhu v entomologii. Zametki o pofiatii vid
v entomologii. Acta Soc. Entom. Cechosloveniae, 52: 53—60, 1955.

Mafan J: Nastin entomogeografickych poméri Ceskoslovenska. Apercu des rela-
tions éntomogeographiques en Tchécoslovaaquie. Acta faun. ent. Mus. Nat. Pragae,
1: 3—25, 1956.

Mafan J: Vysledky zoologické expedice Narodniho musea do Turecka. Wissen-
schaftliche Ergebnisse der zoologischen Expedition des Nationalmuseums in Prag
nach der Tiirkei. 21. Blattodea. Acta ent. Mus. Nat. Pragae, 31: 163165—, 1957.

Mafan J.: Dva nové druhy rodu Pholidoptera Wesm. z Bulharska. Zwei neue Arten
der Gattung Pholidoptera Wesm. aus Bulgarien (Orthoptera, Tettigonidae) Acta
ent. Mus. Nat. Pragae, 31: 171-175. 1957,

Mafan J.: Beitrag zur Kenntnis der europiischen Arten der Gattung Euchorthippus
Tarb. (Orthoptera, Acrididae). Acta ent. Mus. Nat. Pragae, 31: 183—189, 1957.

Matan J.: Zoogepgrafické élenéni Ceskoslovenska. A zoogeographical outline of the
Czechoslovak fauna. Shornik &5 spol. zemépisné, 63: 83—110—1957.

Mafan J.: Novy druh rodu Discoptila Pantel z Bulharska. Eine neue Art der Gat-
tung Discopiila Pantel aus Bulgarien (Orthoptera, Gryllidae). Acta ent. Mus. Nat.
Pragae, 32: 37—40, 1958.

Maitan J: Beitrag zur Kenntnis der geographischen Variabilitat von Acrotaulus in-
subricus (Scop) (Orthoptera, Acrididae). Aeta ent. Mus. Nat. Pragae, 32: 171 —178,
1958.

Matan J: Vysledky zoologické expedice Narodniho Musea do Turecka. Wissen-
schaftliche Ergebnisse der zaologischen Expedition des Nationalmuseums in Prag
nach der Tiirkei. 23. Orthoptera, Tettigonidae, Isophia Br. W. Acte enf. Mus. Nat,
Pragae, 32: 285—293, 1958.

Mafan J.: Beitrag zur Kenntnis der geographischen Variabilitit von Troglophilus
neglectus Krauss. Orthoptera, Raphidophoridae. Acta ent. Mus. Nat. Pragae, 32: 337
—393, 1858,

Mafan J.: Novy druh rodu Isophya Br. W. z Ceskoslovenska FEine neue Art der
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ent, Mus. Nat. Pragae, 32: 513517, 1958.
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Mafan J.: Beitrag zur Kenntnis der in Griechenland vorkommenden Arten der Gat-
tung Myrmecophilus Latr. Orthoptera, Gryllodea. Acta ent. Mus. Nai. Pragae, 33
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Eohemoslovaca, T4: 429—431, 1977,
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REVIEWS — RECENSE

Millot, N : Extra-ccular photosensitivity. (Patterns of progress, Zoclogy 11.) 52 pp., 22 figs,
Mendowfield Press Ltd., 8hildon, Co Durham, England, 1978 (ISBN 0 900 54188 1).

Photosensitivity 13 mostly related to eyes, eye-spots or similar structures. After two intro-
ductory chaptérs surveymg basic concepts of photosensitivity and types of extra-ocular photo-
sonsitivity, the book concentrates on neural photosensitivity, reported from a wide range of
ammal groups including Hydra, crayfich, inseets, smphibians, hzards and some birds. Althoug
the strueturs of the photoreceptive areaz and the mechamsm of photosensitivity are examined
in detail only in several sea amimals, particularly in echinoderms, the book 1s of mterest for
sll zoologists and physiologists. The nnportance and degres of sophistication of extra-ocular
photosensitivity have been underestimated as yet, a detaled analysis made m one animal
group may stimulate dnmlar studies i other groups and foster the progress of the study o
diurnal rhythmierty, mduction and termmation of diapause, and other rolated fields.

I Hodsk

Tischler, W., 197¢: Einfthrung in die Okelogle, 2. uberarbertete und erweiterte Aufiage,
p. 1—-306, 100 schwarzwese Abhildungen, G. Fischer Verlag, Stuttgart/New York.

Emer der erfahrungsreichsten europaischen Okologen, teilwmse schon em Mitgled der eure
paschen okologischen Sentorengeneration, em. Professor der Universitat von Kiel, presentiert
ung semne in der Menge von grossen okelomschen Kompendialwerken neu uberarbeitete T
fuhrung m die (kologie. Das Buch 1st, wie ber Prof. Tischler ublich, ausserst iibersichtlich und
semer Schule entsprechend goghedert. Im ersten Teil (allgememe Okologie} gibt es die Eimn-
leitung, de den Definitionen und der Auffasung von Grundbegriffen gewidmet 1st. Es folgan
die Kapitel uber das Monosy<tem {Qrgamismus-Umwelt), uber dia Wirkung von Umweltfaktoren
auf dis Lebernsprozesse, uber die Uberlebonsstrategien, Bisystem, Population und schliessheh
uber Okosystem, Tm zwoeiten Tel (Landschafisshologie) wird die spezielle Okologie der Mears
und Brackwsdsser, der Meereskuaten, des Arboreals, des Orectundrsls, des Eremmals, der lime
machen Lebensraume und endbeh der sog Anthropagacs bohandelt,

Tischler gehort zu denjenigen OGkologen, die thre Aufmerksamkeit lobenslang dew agrer
okologischen, also den praktischen Ausmundungen dieser dyuamischen Iisziplin (auch =, B
der ékologischen Parasitologie usw.) widmeten, der aber anderersmts eme grosse Sorgfalt der
Emdeutigheit und Klarung des semantischon Vokabulars der Okologie emzuweihen verstanden
hat. Er gehort sormut zu den wemgen Olologen, die bereits in den funfziger Tahiren den dynam:
sierenden Beitrag der sowjetischen Okologie begriffon hat und. statt <ich auf Jdie Dokumentafion
zu veriasson, aktiv ,ex privata mdustma’ russich lernte, Das widersplegelt sich zwangslaufie
mn vielen seiner Auffassungen, wodurch die zonst tedweise vorkommenden Misverstandnise
oder absichthiche Ignorerungen von Quellen weitgehend vermieden werden konnten. Anderer
serts 15t semne Dkologre emn ausgesprochenes Lehrbuch, das sich nicht zar Aufgabe setzte, otws
neue Wege zu suchen, sondern vielmohr die Errungenschafton zu fixieren und den Interessenten
oder Studierenden auf eme ausserst aufgereifte Art und Weise darzubieten. In dieser Hinscht
wird vor allem die grosse Erfahrung des Autors als eines Verfassors von zahlreichen okologischen
Lehrbuchern und Wortarbuchern deatlich. Auf diess Weiss weist sein Bueh eine ganz ind-
viduslle Pragung aul, dis weder emer traditionsllen, noch ewner ausgesprochen progressiven
Bohandlung der Okologie Rechnung tragt. Das Buch will vor allem durch die Eindeutigke
der Grundbegnife der Okologie dienen und auf diese Wese emn moglehst veollkommenes Bili
dieger so wichtigen biologischen Dismiphn widerspiegeln.

Tn der Literaturaustese richtete sich der Autor nach dem Primzip der Nichtwiederholung
von traditionellen Lateraturquellen. Auf diese Weise findet man vor allern Hinwerse auf
moderne Lateratur. Anderorseuts wird dadurch in manchen Fallen chne Hmweise auf die Ur
sprungsquelle die weltere Forschung emmem spezieahsierten Forscher einigermassen erschwer
Auch wverursacht die etwas traditionelle Auffassung mancher Interpretierungen eine leichis
Schematisierung "von Beziehungen, die mzwischen im neuen Licht erschienen ador mnoderm
goklirt werden konnten.

Das Bueh als ein Ganzes stelit aber jedenfalls ein didaktisches Mewsterwerk dar und in der
dentschsprachlichen Tateratur hat es sicher eme leitendo Stellung. Der Druck und dis Ahbil
dungen, sowie die ganze graphische Seite des Buches smd meht uberflussig luxurio-, aber selr
zweckmassig, klassich ewnfach und perfekt. So stellt dieses Lehrbuch der Okologie emm Woarl
dar, dessen Studium emnem jeden Zoologen viel Freude bietet und nach dem men unmer mi
dem seltenen Sicherhent sgefuhl greafen kann, dass man das Gesuchte nicht nur findet, wonden
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dass man os nauchher auf eme wusserst seriose Weise dargestellt auch weiter anwenden kann,
Dem Autor, der ubrigens vialen tschechischen Zoologen gut bekannt ist und stets hilfsberert
entgegenkommt, sei zu seier Leistung herzlichst gratuliert.

D. Povolny

Cloudsley-Thompson J. L. Why the dinosaurs became extinct. Patterns
of Progress, Zoology Series, 85 pp., 17 figs , Meadowfield Press Ltd,, Shildon, England.
Price $§ 8.40.

Prof J. Cloudsley-Thompson's experience in study of thermoregulation of ani-
mals enables him to offer a new cireumstanfial evidence for solution of evolutio-
nists’ perennial mddle, the Late Cretaceous dinosaur extinction. Classification and
phylogeny of dinosaurus, chmatic and geographic changes which occurred during
Cretaceous, and numerous hypotheses ailtempling to explain their extinction are
briefly reviewed. This well condensed and amply referenced account 1s followed by
a more detailed critical ciscussion of theose hypotheses which take the putative
mechanism of thermoregulation of dinosaurs in account It is supplemented by
interesting new evidence derived partly from author’s original research on thermal
adaptation of reptiles and large mammals Cloudsley-Thompson concludes that
dinosaurs were certainly homeothermic and prebably also endothermic, and that
the unability of dinosaurs to cope with thermal stress caused by hot summers in
zonal climate which developed during the late Mesozoie might have been the
key factor in their extinction. The author is well aware that he poses as many
questions as he answers; he stresses that a multidiseiplinary appproach is neces-
sary and that certainly a complicated chain of interrelated events of both biotic
and abiotic nature must have been involved.

The book 15 very interesting to read for any evolutionarily minded zoologist, pa-
leontologist and ecophysiologist. However, its heavy emphasis of thermoregulato-
ry aspects seems a bit one-sided. Any synthetic explanation of the Cretacecus eco-
logreal catastrophe must alse take into accounl why the extinction of dinosaurs
{which was a protracted, at least 12 million years long atfair) so neatly coini-
ded with the onset of the explosive radiation of birds and mammals (corncidence 7
same causative factors ? causal relationship ?) and with the drastic changes ap-
parent i1n the fauna of insects and various marine groups. The change of an
equable climate into that charecterized by presence of climatic belts and the [ol-
lowing thermoregulatory malfunctions of orgamsms seem hardly to be the key
factors responsible for all this faunal change. Some well adaptable groups
changed profoundly (insects), some died out (large marine reptiles) while the com-
parable ones survived (sharks) in a hittle affected marine hiocycle, and while all the
dinosaurs disappeared from the terrestrial-imnic biocycle, some other large repti-
les ({crocodiles, turtles) well continued their existence. Though these paradoxes re-
main unexplained, Cloudsley-Thompson's book provides us with a manysided ana-
lvsis and well credible conclusions concerning one of the facets of this large

proobem
P. Stuys

Banarescu P, N. Bogcaiu, 1978. Biogeographie, VEB Gustav Fischer Verlag
Jena, 392 pp., 48 tab., L. 6, Br.. 45,00 M.

Zoolog profesor Binfrescu a botanik dr. Boscaiu pfedloZili prostfednictvim VEB
Gustav Fischer Verlag v Jené némecky étouci biologické vefejnosti velice potfebnou
knihu, v niZ shrnuji vysledky wvlastni ngkolikaleté prace a své nazory na geografil
rostlin a Zivoéichu.

Po vyjasnéni problematiky oboru, jeho napln, zameéfeni a mistu, které zaujima
v ramci biologickych véd, vénuji se autofi specializaci ve vztahu k biogeografi, a to
z historického i genetického hlediska, navazujici kapitola se zabyva cytogeografii
Nasleduje staf o aredlu, pfedevSim na druhové a poddruhové drovni, véetné jeho
zmén, a to i v zavislostt na tazich, napf. u ptdkd nebo ryvb Dald{ kapitola pejednava
o ndaplni termint fauna a flora a o genez a zvldstnostech téchto soubor organismil.
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T# nasledujici kapitoly se zab¥vaji paleogeografickymi piiéinami rozsifeni Zivo¢ichi,
biogeografickym vlivem ¢tvrtohornich ledovych dob a koneéné Zasovou a prostorovou
rekonstrukei areald jednotlivich Zivefichi i rostlinnych skupin na pfikladu saveq,
sladkovodnich ryb a nahosemennych rostlin. Posledni tfi kapitoly pojednavaj{ potom
o biogeografickém rozsifeni organismé na zemékouli. V rdmel mo#{ uvad&ji autofi
tfi samostatné zony: litoralni, abyssalni a pelagickou. Pevnou zemi déli do deviti
oblasti: australské, novozélandske, polynezské, neotropicke, cirkumantarktické, etiop-
ské, madagaskarské, orientalni a holarktické A v rdmci sladkovodni fauny charakte~
risuji pét oblasti: holarktickou, sine-indickou, etiopskou, madagaskarskou a neotro-
pickou,

Tak jako znamenal de Latinav Grundriss der Zoogeographie novy pfistup k fedeni
nékteryeh roogeografickych otazek a kromé toho pfinesl fadu novych faktt o rozsi-
feni zoogeograficky neortodoxnich skupin (napt, Lepidoptera) je Biogeografie ohou
rumunskych autort sympatickym pokusem o syntézu znalosti zoo- a fytogeografickvch
a prinasi navic, zvldité co se tyée vodnich zivodichl, predeviim rvh, mnoho nového
dokumentaéniho materidlu. Nic nevadi, Ze se v razn¥ch kapitolach kniby opakuj{
totoZné piiklady a stejnd argumentace.

V knize najdou pouéeni jak obecné zaméfeni biclogové, tak i biologové specidlmi.
Navic je ji moZno doporudit jako doplikovou literaturu i pro vysokoskolské studenty
k ziskani integrovanych znalosti v biogecgrafii,

) K. Hiirka

Schwenke W. et al. (1978): Die Forstschidlinge Europas. 3. Band Die Schmetter-
linge. 467 str.. 244 obr. Paul Parey. Hamburg a Berlin. Cena DM 335,

P

Tieti dil kompendia o $kideich lest Evropy pejedndva o fadu motyll, Lepidoptera.
Je to z teoretického i praktického hlediska velmi dilezita skupina, obsahuje mnoZstvi
lesnich sktdeda. Dilo navazuje na znamy treti svazek Escherichovych ,Die Forstin-
seicten Mitteleuropas® (1931), kter¥ byl — i kdyZ neuplny — po fadu let zakladnim
pramenem o lesnich mot¥lech, nyni viak ui znacné zastaral.

Na sepsani knihy se podili 16 popiednich domacich i zahrani¢nich specialistl pod
vedenim prof. Dr. Schwenkeho. Po kratkém uvodu a struéné charakteristice fadu se
podle moderniho systému probird 30 lesnicky vyznamnych deledi motyli. Jednu
z nich — pidalkovité — zpracoval i autor z CSSR — Ing J Kudler CSc. V dile je
zastoupena vétdina druhil, které se v Evropé projevily jako skiudei lesa. Po struénych
charakteristikach ¢eledi a nékdy i uréovacich kligich se o véiiiné lesnicky ména
vyznamnych druzich pojedniva jen struéné (popis jednotlivych stadii, rozEiteni, bio-
niomie, lesnicky vyznam, moznosti ochrany). Pedrobné, ale 18z velmi vystiZné a pie-
hledné, se pise vidy jen o né&kolika nejvyznamnéjdich skiidcich. u kterych se vénuje
misto i ofazkam ekologie. zejména abundanéni dynamiky, vztahtim k nezivému
i #Zivému okoll (entomefaghim apod.), kontrole, progndze, prevenci i pfimému boji.
Takto ma ¢tenal k dispozici uceleny a modern{ souhrn poznatkd o hlavnich Bkidcich
(napf, o bekyni mnidce, mire scsnokazu, obalefi dubovému). V dile se totiZ respektuji
svédomité i nejmodernéisi literdrni prameny. Priméfend jsou zasltoupeny i prace
¢eskoslovenskych autortl.

Na celém dile se projevuje vynikajici redakéni prace prof. Schwenkeho, kterému
se podafilo zna¢né jednoing, prehledné a instruktivné skloubif rdznorody material.
Vétina vyobrazeni — perovek — (zejména od K, Wilhelma, ale 1 Ing. Kudlera) ma
taltéZ vynikajiel uroven, Jako kaidé tak obsahlé dilo ma i toto nékteré nedostatky,
af ui vécné ineuvedli se nékteri dilezitajil Skidei jako obaleél z rodu Gypsenoma,
nespravny je udaj, Ze pfistusnici fel. Gracillariidae se kukli jen mimo pozZerky, Ze
mira Nycteola revayana Zije 1 na topolech a vrbach; zfejmé nespravné jsou obr.
24 B a 31 apod) nebo formalni (zaména obr. 9 a 11} Jako celek je v3ak velmi hod-
notné, se stéZeinim vyznamem pro kazdého, kdo se zajima o mot¥ly na lesnich die-
vindch a vibec o ochranu lesit. Pfisp&lo k tomu i vydavatelstvi vzornou typografic-
kott Gipravou.

J. Patolka

318



POKYNY PRO AUTORY

Véstnik Ceskoslovenské spolecnosti zoologické UvEFeJHUJE pu. i +ouvcne pcne
¢lend spoleénosti v rozsahu nejvyse 30 stran rukopisu, napsané v nékteré z kon-
gresovych fedi, a ddle ¢lanky, hodnotici Zivotni dilo nafich zoologl, vyzadané redakei.
Prace autord, ktefi nejsou é&leny spolegnosti, budou p#ijimany jen vyjimeéns,

Formalni Uprava praci:

Rukopis (original a 1 Kkopie) musi byt psan na stroji s vétSimi typy obradek,
na strince 30 fadek, fddky po 60 uhozech, bez vétSich oprav. Rukopisy, které by
neodpovidaly témtic formalnim poZadavkam, budou vréceny k prepsani.

Hlavigka prace: 1. Nazev pracovidte. 2. Nazev prace (u praci taxonomickych
v zdvorce za nazvem systematické zafazeni druhu nebg skupiny — napf. Qstracoda:
Cypridinidae), oboji v feél, v niZ je prace psana. 3. Jméno a pfijmeni autora.

Vlastni prace: 1. Velmi struény abstraki, v rozsahu nejvyse 15 fadek, v angliéti-
né. 2. Uvod do problematiky (stru¢né), 3. Materidl a metodika (u znamych metod
pouze odkaz). 4. Viastni ¢ast experimentalni nebo popisna, 5. Diskuse. 6. Zavér.
7. Seznam citované literatury (mikoliv bibliografie!). 8. Adresa autora. 9. Tabulky,
texty k obrazkam a grafim. Cely rukopis je pribéZné strankovén,

Citace praci provedte podle jednotného vzoru: autor, rok, ndzev, ¢asopis (mezi-
narodnimi bibliografickymi zkratkarni), roénik, sefit pouze v pfipadé, #e roénik neni
pritbéiné strankovan, straniy. U kniZnich titulll nakladatel g misto vyddni. Napi.:
Hrabé 8., 1975; Second contribution to the knowledge of marine Tubificidae
(Oligochaeta) from the Adriatic Sea. Vést. &5 spol. zool., 39 : 111—-119.

Prepis cyrilice provedie podle mezindrodnich pravidel wvédeck? transliterace
(nikoliv foneticke transkripce) — viz ISO Recommendation R 2. International System
for the transliteration of cyrillic characlers 1. Ed. October 1955 nebo Zekalle R.,
1964: Pedobiclogia, 4 : 88-91, Jena.

Obrazky a grafy kreslete ¢ernou tuif na kladivkovy nebo pausovaci papir v po-
méry 1:1 af maximalné 1:3, u taxonomickych praci musi mit obriazky méritko,
Obrazky kreslete pokud mo2no tak, aby mohly byt viechny stejnfm zpiisobem
zmen&eny. Fotografie musi byt ostré, kontrastni, na lesklém papife. Obrazky sestavte
do tabuli, které by bylo moZno reprodukeovat na 5ifi strany (126 mim), nebo 5 textem
na celé zrcadle (126 x 188 mm). Obrdzky nebo obrazové tabule pribéiné odislujte
a v rukopise vyznadte misto, kam maji byt zalomeny.

Tabulky jsou tidtény jako oteviené, ii. bez svislych linek. V tabulkdch oddélte
vodorovnymi linkami jen zdhlavi tabulky a dolni okraj. Tabulky protokoldrnihio
charakteru nebo opakujici udaje z textu, pfipadné tak velké, ze by je nebylo moZné
vytisknout na dvé protilehlé strany, nebudou pfFijiméany.

V taxonomickych pracich dodriujte zasady, ustanoveni a doporuden! mezina-
radnich pravidel zoologické nomenklatury.

V rukopisu nepfedpisujte zdsadné ZzAadné typy pisma, oznadte pouze tuZkou
po sirané dasti, které maji byt vysazeny petitem.

Prace zasilejte na adresu: Doc. Dr. K. Hurka, CSe., vykonny redaktor Véstniku
Cs. spol. zool. Vinitna 7, 12844 Praha 2

Redakéni rada
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Goel H. R.: Studies on the morphohistological peculiarities of the corpus cerebelli
and valvula cerebelli of Channa punectatus and Heteropneustes fossilis,

—m

Fig. 1. Dorsal view of the brain of Channa punctatus

Fig. 2. Dorsal view of the brain of Heteropneustes fossilis.

Fig. 3. Photomicrograph of a cross section of the corpus cerebelli of Channa punctatus.
Fig. 4. Photomicrograph of a gross section of the mesencephalon of Channa puncia-
tus, showing valvula cerebelli.

bo — bulbi olfactorii, cc — corpus cerebelli, ccr — cavum cranii, dl — direct leaflet,
fl — facial lobe, gl — granular layer, lle — lobuc lateralis cerebelli, ms — mesen-
cephaon, m — molecular layer, me — myelencephalon, ol — olfactory lebe, pz —
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Goel H. R.; Studies on the morphohistological peculiarilies of the corpus cerebell
and valvula cerebelli of Channa punctatus and Heteropneustes [ossilis.

4.

F
'P{* \;t’!’\lgv» J

Fig. 5. Photomicrograph of a cross section of the mesencephalon of Heteropneustes
fossilis, showing corpus and valvula cerebelll
Fig. 6. Photomicrograph of a part of valvula cerebeldli of Channae punctatus, showing

different cells.
Fig. 7. Photomicrograph of a part of valvula cerebelli of Heteropneustes fossilis,

showing different cells.
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Hensel K.: Rutilus (Pararutilus) frisii meidingeri in the Czechoslovak stretch of the
Danube river.







Hensel K.: Rutilus (Pararutilus) frisii meidingeri in the Czechoslovak stretch of the
Danube river.

Fig. 3. Scale of Rutilus frisut meidingeri recorded, showing six complete annuli and
new increment. Growth rate (according to the E. Lea method): 46 mm al the end of
its first year, 85 mm at second, 149 mm at third, 199 at fourth, 236 mm at fifth, and
261 mm at sixth vear.



Papadopol M., Mester L.: Contribution to the biology of reproduction and growth of
Leuciscus borysthenicus.
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Fig. 1 — The population struecture correlated with hody size and sex in Leuciscus
borysthenicus, fished in Resulet lake (1976, April 5—6).

Fig. 2 — The gonads' position in a hermaphrodite Leuciscus borysthenicus,
SB = swimming bladder; L. = liver; T = testis; Ov = ovary; A = anus: DT = di-
gestive lube,
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Fig. 3 — A) The histological structure of the ovary in Leuciscus borysthenicus Q
(cross-section).

a = oocyte with yolk deposition; b = vacuolate oocyte; ¢ = early oocyte; d = very
small oocyte.

B) The histological structure of the gonads in Leuciscus borysthenicus hermaphrodite
(cross-seection).

t = testis; ov = athretic oocytes.

C) Athrefic ovary in Leuciscus borysthenicus hermaphrodite,
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JUYENILE HORMONE ANALOGUES: EFFECTS ON THE SOLDIER CASTE
DIFFERENTIATION IN TERMITES (ISOPTERA)

Ivan HRDY, Jan KRECEK and Zdena ZUSKOVA
Received January 24, 1978

Abstract: By ireating orphaned grown-larvae (or pseudergate) groups of ter-
mites with juvenile hormones (JHs) or with JH analogues (JHAs) the development
of presoldiers and/or soldier intercastes was induced. In screening tests with Reti-
culitermes lucifugus sanionensis and Prorhinetermes simplex JH Il and JHAs hydro-
prene, 11 chlorine analogue of pharnesol acid and tetrahydrophuryl analogue of
methoprene were found as most active. The soldier-caste formation under JHs and
JHASs influence was proved in Kalotermes flawvicollis, Crypiotermes brevis, Neolermes
castgneus, N. jouteli, Zootermopsis angusticellis, Z. nevadensis, R. lucifugus santonen-
sis, Prorhinotermes simplexr and Copfotermes formosanus. Lists of other positively
responding termite species and of active compounds are attached. The formation of
presoldiers was demonstrated in very early instars: for R. lucifugus from larva IIT
and for P. simplex from larva II. Treatments of starting colonies of Z. nevadensis
and that of colonies of P. simpler in natural conditions failed. The use of synthetic
JHs and JHASs in caste determination and social homostasis studies and the promise
of JHAs in social inseets control is discussed.

The development of the soldier caste was experimentally induced in the
European drywood termite, Kalotermes flavicollis by injecting and feeding the
juvenile hormone (JH) to the pseudergates {Liischer, 1969). This confirmed
the hypothesis on the function of JH in the regulation of the development of
soldiers in termite colonies, formely based mainly on implantation of corpora
allata (Llischer & Springhetti 1960; Lebrun, 1967). In 1872, reports
were published showing that under adequate experimental arrangements groups
of the European subterranean termite Reticulitermes lucifugus santanensis are
producing large numbers of superfluous presoldiers or pseudergate-soldier
intercastes if treated with the synthetic JH 1I (cecropia JH, Cij; JH) or some JH
analogues (JHAs, juvenoids) (Hrdy & Kfedek, 1972; Hrdy, 1972). Assump-
tions have ben expressed that this principle, i. e. exerting influence on the caste
ratio and the social regulation of biological functions in colonies of social
insects by JHAs, could be used for the control of harmful species.

The difficulties involved in the chemical control of social insect pests are
generally known. Many species are instinciively capable of response to, and
avoidance of contact with toxic substances. They may also identify and isolate
sections of the colony affected by a toxicant and thus enable the rest of the
community to regeneraie. Therefore, formulations with peculiarly protracted
effect have been employed and new compounds sought, which social insects
weuld not avoeid. Juvenoids seem to fulfill this prerequisite as has been eviden-
ced by comparative feeding tests on termites, on honeybees foraging nectar
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