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Abstraet. Population stracture and dynamics of a lowland forest sareapluigid eommuniy i
satthern Moy wor stadicd over =even surcessive =easons Lo investizite changes in the cotoplex
sareophagid vormmunity due ta the napact of extensive water manngement. Drop in the under-
grouni water tahle was pefloctod in several strikmg cliinges, eog, i guantitative ropresestation
of spevies aad diversity of the communit v, FEeologically sensitive spicies (hioidieators) decreased
i nam bers ordisappeamd totall v During loter yrars some ineeea=e in numbers of certain tolorant
taxn wis nbserved, thus changing the omgimal choaraeter of the corpmunity to one approaching,
it 1= camposition, that of the nerghbonr forest stind of onemally doer habivats, Trrespoctive of
considerally long-termy eliaracter of the study oo definite predietion appoars te be possilile of
the final phase of the resuccession observold. Compired with these resalts Disod on long-torm
study of a salecred model group of mseets short-term mvestigations in taxonomicslly extensive
groups (oo, avders, faulies) based on nor-spoeintizsil gooping mothods seem to affer inadeguate
ar peoblematic results,

This paper forms part of a series devoted to the arthropod ecommunities
of the southern Moravian lowland forest region (see e.g. MiLLer & OnrreL,
1975; Opgren, 1976: VaSaara, 198lab,; Vasuara & Kwxoz, 1982). No
special study has previously been done on the species composition, structure
and dynamies of Sarcophagidac in this lowland forest. Although ecasual
data on species of this family inhabiting lowland forest do not offer a suitable
base and are generally of little use for synecological interpretation, our pre-
vious studies (e.g. PovoLsy & Svstek, 1981a,b, 1982, 1983a.b,) showed that
Sarcophagidae provide a nseful model when intensively studied over a
period,

Our investigation of the community of Sarcophagidae in sonthern Moravia
first began in the early seventies (1970, 1973). but systematic and regular
sampling was not begun until 1976 and lasted seven years, up to 1984, The
main purpose was to discover the effects on the indigenous sarcophagid
community of the extensive modifications in recent years ol the water
management in this region. Alterations of the water regime of the two main
streams, viz the rivers Dyje and Morava, had resulted in profound changes,
mainly the drainage of a considerable part of the lowland forest, the most
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important natural biome of present southern Moravia, Our aim was conse-
guently not only to abtain a picture of species compogition, strueture and

ynamies of sarcophagid communities in the lowland forest but also of any
long-term changes. A reason also for this extended study was the fact that
comparatively short-term investigations, such as those carried out within
the frame of eg. the IBP and/or MaB programmes, nsually covered only
over two growing seasons and resulted in the mere registration of taxa. The
antitics sampled hy routine methods, however, offered limited possibility
of their structural and dynamic ecological interpretation, especially when
cutire insect orders or other extensive Inseet groups were involved,

The selected locality near the village of Nejdek is identical with that
chuvacterized by Vasuara (1981a,b.) and used for similar studies under
the IBI” and MaB programmes respectively.

MATERIAL AND METHODS

Materin] wis sumpled fo the looality of Leduies-Llorml les ponr the village of Nejdelc (sin
Vafmara, 108Lih, and partly also Mirer & Osrren, 1975, and Opore, 1976), Tho habitab
aonaties! farost eloading situatsd ar 48587 227N g 107 40°327'E a1 dlovation of 181 m ss.l on
somiglere =oils on allivial depostis of the Dyge rver with clayoye, the clay making up abonl
04 e, The PH of the upper lnyer = nemtrul Lo nl[’_glj[‘.l.\ i, thi I;Iji'm-r:ri] im oneitrnl Lo llugll.u])‘ ies
Time, This fs one of the warmest and most ael arops of Czechoslovaking the avernge pnnual proci-
]I‘l'ltl-tilill Boing ahout 320 . The svernge tieat alr temperature is () “Cyduly bomg the wirimest
(1270 and Junaary the ooldest (—1.7 "C) months Phiyvtoeenolngically the Tocality bulongs (o
e (lmeta-Prosinetn carpines. Thiv foreat stal consists csscutially of Quersws eoliir (Benrly
75 00 el Fraginus angustifolin (24 %), The reat is mainly i cordata. The stand 18 ahont 100
vents old and wverages 20 o height. The steub stoarum e domimnted by Cornus songuine,
Fraatnus, Ulmus corpimifoling Tilin corduti, Aeer campestre, KBubos, The horh stratim (s qlmmnnl.u_ll
Ly tlechnma hedopaodn, Cretica diotan, Lysimochio awmidaria, Clecioe Ddalicne, Deschampsin
flexmosa, in verml wspeot espooially by Fivaria eoraa, Gagen tutea, Anemone tanunculoides and
Pl onarin ufﬁ---‘m;h‘y. Mope detgiled chimeteristns nro given by Vadinana (Hi51u,b). Por pho
spcvind purpose of this study Figs, T—4and Tab, 2 are madudod, giving aviilahle data on aodes
seounil witer tabile, monn devade wnd nonooel Hempierntires, monn docade and unnual preopiti
tiens and mean decado and ool sioshioe,

Uneil 1972 tho loeality wos annunlly foodeils ezpecially doaring spring. Folowing oxbimsinn
altarnlions of water misnmgeinnnt durng 1953, the wator tuble dropped graduudly, reacling at
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Fig, 1: Monthly development of underground wator table (UWT) during the perisd 19560 1o
1082
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prosont maximom values of about 70— 100 cin Lelow the sovface in the spring (for dotails see
Prax, 1978 and Graph 1). .

Snroophingids (representel by wboot 25— 50 spocies] were sampled in o notuml elearing whore
o male preconnubinl agersgation (Povorsy & Jvsses, 1081Y) hos existad for vears. Tn snch
aggrugitions thousamds of mules may gathier to display their precopulitory and copulatory
activity. which mukes sampling there very effoorive and mpossentative both for guantity uni

S o)

FRECIPITATION

I RETRETRIVIT
months

Fig: 2: Mo decide provipitations duving the sty penol (1078 1084).

aaality (variely of spoee=), Most mslesaee found a1 the edges of the clepring on shyubs and harb
cegetation exposi] donithepsesard pedr e adjpeent fovest sopd in whiels especially the wales
of inore stenothermmphilone speoios (e, of the geneea Soecaphogo and Pavascceaphogo) s antive,
This sompling hinbitat oveupies whiout 150 mf,

The nales ween swept incdivifually with s net 043 i dmeter, Sanphng botween 1he sl
af Aprl sl the mididle of Ovtolisse comnprised at Teast 13 (1081) atd ut et 25 (10789 dyv,
pyveenging 10 daye, Sinee the aerivity of snrcophogids 1= lumted by elouds nothmg was only carriel
oub g SN [l]"y. Loy U, 00 i, sl 3 (TIRTTRN whem thie flies wees st avtive, In view af (e
ponsilernblo male depsities m the lowlund Forest aggrogation, netting wos continusd ap te the
ohvioue drop in the mdividual dumjt,)' uf o=, wliieh |mﬂn"_\' oeotrr] nlter about vwo hoirs
of netting. -{'tn.\'lmum feneth of sampling was 4 hoars. The aumber of =omplmig duys ood the
srtnpling thine wis adaptal v (posabily sprimud) woather comdivions and b thie |lr"uhfll:.' of 1riilies,
The spinpling netivity docreased after 1080 with the general drope of inale donsities, stlien it
uj:}umru-l nesezanry to allow for o recovery of the numbors of mindiss, as their numbors diapped of
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cutitintously shorter intervals, Suuplos resuloing from netting undor doeronsing representative.
niss (unfavourable weather conditiong) wose exeludml. A total of 17603 males was onlloeted
durmg 1978 —10%4, the females eing ignorod for peasons of tnxunomic problems and hocanse
of their pssentinlly lower donsities (the sox ratip buing conerlly less thag 1 10), The mules
W ilt"l:lil‘l!'lilm'il spectfivally by therr gonuudin. )

The individual speeies wora classified  bogoograplically foevarding to theie distribution),
chorelogieally (necording to Lioir habitat igquirsments) aned trophically  (parusitouls of eacth-
worins, snails, eatorpillars, grasshioppers, spiders and orher insoats and urthropods, ere: — Table
1), It s micissney o empliasize that these parasitoid relanions nppear Lol faiely Toose, nost spe-
ciex heing ay least temporarily able to develop alsa various suimal cimasses, feous, ote. For the
abovechssifications the pupets by BoMpesoony (1937), SEery (1941}, Drasner-MoSwo (1074)
Migdnya (1079} Kaxo ed ul. (1967) ete. ne well ns our own data s asod,

This ovstlap of the relative qualitative and quantitarive represantation of the mdividual
spreetes groups wan applied for the evaluation of the prafsrred seologivil prapestivs of the mdi-
vidual speetes due tis the seluetion pressure of abiotio s wnthropie factors studiod nnd due bo
possible interspaeific oampetition, The changes in the tepresentation of the individual EpeCIes
groups were evaluitad necording to luernrchic Jiversity ( PrEvow. 1075 1077), malsing it possibile
toevaluate the contribution of individunl groups of speeios to the total siple diversity. Especially
the sbift of the diversity values from the first elissificstion level (considersd i the frame of the
the andividual groups) to the socond elossifiention level oan be interpreted as o manifestation of
etumunity. disturbanees (Susvik, 1984) wnd s venfied as o bhomdieative eriterion in urban
Carabid commumtios, The ndex of proportional sty (Kenkonen's mdex) was applivi as
an overlap index. amd Uhe Shannon-Wisner formuln wae navd ws o diversits index, As indioss of
ulphia diversity the Shunnon-Wiener formuly and Sunpson’s index were used (Poonm, 1974
Pomoe, 19745, 1077),

For numerical olassifieation the unweighted aversgn linkage (Orvdor, 1978) was user] as
a soqueniial polythetie lueravehic method, Two methods were wsod for the ardination of com-
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Fig. 3: Mean docade sunshing during the stady peviod (1978 —1084), Fig, 4: Mean docado
temperarures during the study period (1978 — 1984). '
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Taane 2
Ecological characteristic of sampling sites

Sampling site

Charaeteristic
Nejdek  Buollnry  Klauze  Deévicky Boleradice  Bezma
Longitude 16746327 16743700 16387367 107307527 16740758 16744 207
Latituile JRTRI22Y GREGOT02T  ARTSTIALY A8SH2'427 4RTOR0LTT 4PT10°5T
Elewation in metors 280 320 110 268 402 161
Vegoration tier ouk uak oak onk beech-oak oak-hoech
Goologion] subistrate aluvitum  calearcons limestone  ealenrvous ealeareous dovonie
Avsly S0P thvsl limestona
Trophical group « B o D B B
Hyilrie row m n 1 o n n
Group of geobiocaen QFr-Ulre CoQ-a)  Unde. CoQ 6 WFtil
Ael'a
Janiary moean tormper -
ture in "¢ — 1.7 =02 =4 =11 —Zd -3
July mean tewpiorn ture
in 0 , 10.2 180 19,0 I5.4 15.4 18.2
Annual wean tempera:
tre in 0 1.0 01 n.z2 ».H A .1
Tatal precipitations
o a24 als 32| a2h ol N
Dava with precipitavions
=1 o b 1] ol an ha
Total sunshina in hours 19001 1006 1900 1000 Lo [RULY
Cllmier dluya e as an Al a3 a4
S r duys 0o al a0 S5t (it Ga
Winter duys Hi i3 a5 30 4+ a
Snow edver in days 40 n G NI A0 i

Explonutions:

Trophieal rows: B — novmel, ¢ — maple, BU — intermediate, BD — intermedldiute, D — aleali-
philota, o — fnandatold

Hydrie rows: i — hvgrophilons, n — mesophilous, o — ssrophilous

Cieoups of geobineasns: QFr — Quered Frazinote, UFre — Ulmi Fravineta carganen, Col) —
Cornd Quereeta, CaQ — Carping Queresta, TQ — Wi Quercetn, QFU — Quares Fagetn tiline

Metarologicnl data wro means 1900~ 1950

mumities, viz polar ordination with reealeulation of the obligue axis oi the orthiogonnl wxes
{OrLOen, 1078) (e to their suitability for ordination of the smanple sets with n high Betn diversitg
Q-algovithm of PCA nnelysis was nsed lue to its suitability for oedination of continnously
eliingne snmples, Juceand's indox, quantified Joveard's index and Renkonen's index wuro usol
as similarity fanctions. Jaceard's index in it bingey Yorin mny be interpreted as an mdex of
ubmmdance sunilirity. Inats quantified form it permits o comparizon of chioges in the secondiey
production of the community; nnd finally Renkonen's index ean bo interprofed ms an index of
dominanes lentity or praportiond] stmlarity. The centroul algorithm for fuctor analysis (THiR-
sronE, 1974) was usod for besting the intluence of abiotie fastors on the stutiondry oliaraeteristies
of commumty structiure, Specics domdnnnes pml spepicd freqieney s anderstood here in the
sen=e of Baroon (1058) and Scuwernmreaer (1075).

W distinguished individual seasonnl aspeets (viz vernal. acstival, serotmal and sutomnal)
s evitduate the possibla dynamie eliingss of this comniunity with respeet Lo the individual sea-
somal phisses of climate and their syneegism with posatble anthropic chunges (see Tabs, 4—7).
The charnetoristios of those ndividial aapuets are the subjoct of o soporate paper (PovoLsy &
Susre. (i press). Tor the noeessary comparative matorial of the elose sarvophngid communitics
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in the lower vagoibion ters and their loeal modifientions (Bulhaey, Palayvo-Klinza and Pilovn
Diévidky, first veutintion tog; Bolerdies, seeond vegotation tievs siel Biozima. thind 1o el
vegotabion tier) wore o, cach of them being =tatistinally (both quantitatively anil yualitatively)
riprosntativo aoed sienitiennt (so0 Tals, 2).

RESULTS AND DIBUUSSION

(1) Position of the sarcophagid community (see Tab. 3) of the low-
land Torest (as extrazonal formation) compared with sarcophagid
communities of the st —3rid vegetation tier

Az indicated by the cluster analysis of the communnities studied (Fig. )
the lowland forest vommunity shows a comparatively izoluted position in
relation to the nearest communities (ef. ,Bnﬁuu'_y, l-’giuwi, Baleradice and
Biezina), Concerning the species composition of the lowland forest, the Ledni-
ce community appears to be comparatively close to those of Palava-Klinza
and Boleradice. The community similarity is mainly due to the dominance
of identicnl species, such ag Sarcophaga lelmapni and the three other Sarco-
phaga spp. (5. schulzi, 8. subvicina, S. cernarvia) and to the constant repre-
sentation of snoh species as Thyrsocnema incisilobata, Eobineauwelln scoparia,
Bellierin noverca, Bellieriomine subulate, Parasarcophayga ewmdent, ete,

A notable difference seems to exist between the Lednice community and
those of Pilava-Dévicky and Balhary, This difference is evident Ly the low
representation of Sercophago lehmann: and the presence of such diserimin-
tion taxu of the Dévicky xerothermophilous forest steppe ns Diseachaela arei-
pes, Heteronychia filin, as well as by the clear dominance of 8. carnarin il
wartly, 8, sehulzi and S, subvicina, irvespective of severil other less apparont
{mt- important specifie differences (Pierrotia wigriventris, ete.). As for the Dul-
lary community, its present state shows an originally rather represeatative
furest stund ol the st vegetation tier in the process of degradatibn doe to
the overpopulation of ved deer and other game animals, This is reflected in
the deerease of typical forest taxa and in the inerease in such coprophagous
ar even synathropie species as Thyrsocnema incisilobata, Parasarcophagn
albiceps, P. barbata, Ravinia striata, ete., as successful competitors of natural
forest forms. The community of Brezina shows a quasi-intermediary position-
between the (undisturbed) referent communities of the st and 2nd vegeta-
tion tiers (Pilava and Boleradice), representing a well preserved community
of the 3rd (to 4th) vegetation tier (cssentinlly Fagetum) and charaeterized
by a high abundance of such species us Bellierin rosellei, Heteronyehia ob-
seurale, ete. irrespective of the presence of such very specific discrimination
taxa as Pierretia lunidgera and P. discifera (see Povorsy & Svsteg, 1983b),

As for secondary production (Fig. 3), the Lednice community ghows one
cluster (at 32 9% level) with the communities of Pdlava-Klauza, Bulhary and
Boleradice, obviously due to u similar representation of such species us
Savcophaya lohmanni, S, carparia, S, ailvicina, S, sehulsd, further Thyrsoe-
nema incisilobata, Robineavelln seoparie, Belliovia noperca, Bellieriomima
subulate, Parasarcophaga emdeni and other essentinlly woodland species,

Coneerning the dominance identity (Figs, §,6), the Lednice community
itself shows a gonsiderably enclosed fusion 4t a level of 58 2, (irrespective of
individual years) due to the abundance of such lowland forest specific taxa
as the abundant and comparatively constant Sarcoplaga lehmanni, Hilero-
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nychia rohdendorfiama and H. vagans, as well as to the presence of such
discrimination taxa as Pierretia granulato and P. clathrata.

(2) Manifestations and changes in population dynamies (Tab. 3,
Fig. 7) of the dominant and most frequent taxa

The following are the most characteristic manifestations and changes
observed:

1. The trend towards disappearance (extinetion) or extreme rarity of
such stenotopic discrimination taxa as Pierretia granulata (Fig. 7, Tab. 3) this
species being absent for years from the community studied; further Pierretia
clathrata, Heteronychia haemorrhoides, Parasarcophaga tuberosa, representing
either generally endangered species or species reaching, near Lednice, their
nortwestern distribution limit. For other rare species of this category see
Tab. 3.

2. A considerable or even strong decrease in numbers of such species as
Heteronychia rohdendorfiona and H. haemorrhoa.

3. Less apparent or very slight but still important decrease in numbers
of such species as Heteronychia vagans and Bellierin rosellei, both of which
are woodland species with comparatively high hypsometrical tolerance.

4. A sudden and comparatively strong decrease and a later slow increase
in numbers of such species as Sarcophaga lehmanni and Parasarcophaga
emdeni.

5. A distinet increase in such characteristic species, associated with
mesophilous oak stands, as Heteronychia obscurata, H. boettcheriana and
partly also Bellierin noverca and Bellieriomima subulata.

6. A striking increase in such species associated with cultivated central
European steppe (agrobiocenoids), as Sarcophaga schulzi and 8. carnaria
at the begin of the eighties, and the slow return of these forms to their earlier
density during the last two vears of investigation. For all these six points
see Tab. 3 and Fig. 7.
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Fig. a: Classificurion of the commumity stuthed durmg the suecessive years (1978 — 1984)
and of the roference communities aecording to abundance affiniey (QJ), dommance identity
(R) and dpecied similavity (1), BO-Boleradice, BU-Bullinry. Kl-Pialava-Klauza, DE-Pdilava. | 6.
vicky, BR-Biezina.
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In these population dynamic trends obvious differences exist between the
agstival and serotinal aspects, Tn the species associated with agrobiocenoids
a significant synergism exists between anthropic changes in the lowland
forest and the climatic manifestations of the serotinal aspect (Table 6, Fig. 7).
This synergism is reflected by a distinet increase in these species at the middle
of the investigation period (early eighties) during which the lowland forest
wias obviously exposed to decisive ecological stress. The same feature of
population dynamies is reflected in a striking decrease in Sarcophaga lek-
manni during the serotinal aspects of 1979—1981 which was one of the most
marked manifestations of the profound changes in the community studied.
Contrary to this, S. lehmanni appeared to be more resistant during the aestival
aspect of these seasons. The next striking phenomenon was a decrease in the
habitat specific taxon Heteronychia rohdendorfiana during the aestival aspeet
(Tab. 5, Fig. 7) from which this species does not seem to have recovered
wholly. The distinet manifestation of the changes observed during the sero-
tinal aspect (Tab. 6, Fig. 7) can be put in relation with a striking shift of
temperature peaks to the late summer months during 1980 —1984. On the
other hand, the comparatively cold spring weather of these particular
seasons is positively reflected in the composition of the vernal aspects. For
the above interpretations compare Tables 3—7 and Fig. 7.

The above changes in population fluctuations are clearly reflected in the
hierarchic classification of aspeets of this community during the individual
seasons (Iig, 8), in which the aestival and the serotinal aspects respectively
of the early, middle and late period of sampling tend to form individnal
clusters at higher levels of similarity.

This s reflected in the dendrogram of species similarity (Fig. 8) hy the
agglutination of the aestival and the serotinal aspeets of the year 1081
(A81—S81), further by clustering the aestival and serotinal aspects of the
year 1978 (AT8—878), by clustering the aestival and the serotinal aspects
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Fig. fi: PCAD orchimation of tho community stuched during the suceessive years 1070 — 1984
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of the years 1079—1082 (A70—882) (Fig. 8), and by their fusion with the
above cluster (A78—S78) at a lower similarity level. Finally this is also
reflected in the fusion of the aestival and the serotinal aspects of the years
[ AN2— 1083 (AR2—N83).

In the dendrogram of dominanee identity (Fig. 8) the phenomenon is
vefleeted in the clustering of aestival aspects of the years 1980 —1983 (As0 to
A83), further on in the clustering of the vernal und the serotinal aspects of
the year 1878 (V78 —878), The next clusters are formed by the aestival
aspect of 1979 and the serotinal aspect of 1982 (A79—878), as well as by the
serotinal aspects of the years 1980— 1982 (S80—882) respectively.

Another elear manifestation of this phenomenon is seen in the polar
ordination (Figs, 9—11) after the individual erviteria, in which a clear differ-
entiation of the individual aspeets is distinet as well as striking polarity of
the individual aspects in the years 1978, 1983 and 1984 vespectively, wherein
the aspects of the years 1980—1082 show a central position between the
two poles [Figs, 9—11).

At lower levels there is an apparent tendency for the separation of the
aestival and serotinal aspeets in the fusion of such clusters (Fig. 8). In the
fusions of such olusters the aestival and serotinal aspects tend to hecome
separated at lower levels as well as differentinted from the aestival and autum-
nul agpects respoctively.

() Changes in the proportion of individonal synecological
uroups

1. According to hydrieity (Fies 12, 13)

Since the very beginning of the intensive study period (1978) a striking
decrease has heen apparent in the dominance of hygrophilous taxa (Fig. 12).
Their representation dropped to minimum values during 1983, a slight
inerease was indicated during 1984, coineiding with the plavial character of
that summer, ineluding its generally low air temperatures. It seems, con-
sequently, that [oeal climate factors can moderate, at least in the short
term, the negative consequences of the draining of the lowland forest. The
group dominance of mesophilous taxa shows, ou the contrary, a considerable
increase culminating during 1983 and decreasing again during 1984, The
representation of xerophilous taxa decreased after 1978 up to 1980— 1981
andl started to increase slowly during the last two years.

The nbove changes are clearly reflected in the hicrarchie diversity (Fig. 13)
related to the humidity factors, the diversity having a similar trend as the
above group dominance within the frame of the individual groups. Contrary
to this common trend, the diversity of the hygrophilous taxa decressed
progressively without any indieation of recovery during the pluvial season
of 1984, The diversity on the second classification level inereased distinetly,
at the same time indicating the impoverishment of the individual syneco-
logical groups and the progressive degradative changes in the community.

2. Aecording to vegetation cover (Figs. 14, 15)

Heluting to the vegetation cover of the habitat, a striking decrease in the
group dominance (Fig. 14) of woodlund taxa is obvious during 1978—19S1.
From 1981 to 1984 the group dominance of these taxa increased, exceeding
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the values that oceurred not only during 1978— 1979 but also during the
individual (but representative) samples of 1970 and 1973 (when the under-
ground water table was still nearly normal). On the contrary, the representa-
tion of the eurytopic open landscape (culturophilous) taxa inereased after
1979, enlminating in 1981 and decreasing afterwards up to 1984 (Fig, 14),
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(Concerning the hierarchic diversity (Fig. 15) of the synecologieal groups re-
lated to the vegetation cover, an increasing trend in the diversity of woodland
species was manifested during the entire study period, culminating locally in
1984, In eurytopic and culturophilous (open landscape) taxa only a slight in-
crease in diversity was obgerved during 1980— 1981, Generally, the trend in
changes of their diversity remained rather balanced. Concerning the second cla-
ssification level (whereby the alpha diversity remained almost unchanged —
see Fig. 15) demonstrates that a succession followed within the community
studied in the course of which forms characteristic of mesophilous forest
formations started to play an important role (see e.g. Heleronychin obscurata
in Figs. 7, 14, 15), Species having other relation to the vegetation cover of
the habitat did not participate in this process of changes so that the commun-
ity kept its woodland character during the last phase of our observation. The
question remains open how long this trend will continue in the future.

3. According to host groups (Figs. 16, 17)

During the study period a striking culmination in the group dominance
of malacophagous sarcophagids (Fig. 16) was observed in 1981 and again
during 1983 showing a slight maximum. A striking negative relation to this
trend is seen in the group dominance of lumbricophagous species, which
decreaged during 197¢—1981. During 1981, as the malacophagons taxa
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Tasne 4
Domingnee and frequency of Sareophagidae in vernal aspeet in the lowland forest near Nejidek

Species 1978 1974 1980 1981 1982 1983
; r K

1984
i} ¥ 1y ) D I i8] ¥ 1 ¥ D I

D

Solchmanni S7.12 24,50 4670 22,00 32,607 T.50 81,14 9.5040.35 11.50 20,68 6.00 50.00 8.00
H. volufendaor-

Sieasa J31L.81 2100 500 3.00 2295 7.00 1.755 0.50
&osehnlst 20085 1250 26,08 6,00 16,39 5.0017.54 500 5,17 150 1250 2.00
H. havmorrhoa 227 L.a0 1.63 0.50
H. LU TR 297 1.80 1.466 L00 0.35 200 526 1.50 12,50 200
I, roegeller 4.54 3001416 850 10,80 250 9.83 3.00 RB.77 2502413 7.00 3,12 0D.50
N enraarie 1136 7.50 8.33 5,00 6.52 1.50 3.50 0 Lo0 H.44 100
Poneistlobate 0.75 0500 5,00 3.00 6.805 200 15,78 4.50
Li. noverea 454 300 583 3.5023:01 550 3600 1.oo
&, guhvicina Lal [on 0,83 0,50 1.3 0,50 1.75 0.50 112 0.50
H. hogtteherivni 163 0.50
R, scaparin 227 130 0.37  1.50
H. obseurata 1.72 050 6.25 L00
. emdend 1.51 L.00 0.R3 050
H. proavim 1.75 0,50
B subudato L63 0.50
P oratric 33 0.50
P.osimalis 3.12  0ho
Sumple number 2 L 2 2 2 2 3
Individuals

total 132 L2 46 il 57 a8 b
Individuals per

sample GG L 23 20,5 28.5 29 16
Speeies total 11 1 5 10 1 3 8
Apha )

dhversity H' 2,42 2064 .13 2.67 2.67 .97 2.89

Explunations: ) — domimance, F' — frequency.

ghowed a striking local minimum (Fig. 16), the lumbricophagous species
showed a distinet culmination in group dominance. After 1082 the grou
dominance of lumbricophagous taxa decreased slightly up to 1984, Within
the remaining groups of Sarcophagidae the group dominance of species
remained rather constant, only during 1982 the maximum values were
reached locally in species parazitizing orthopterous and other insect groups
(Fig. 16). In species parazitizing lepidopterous larvae the group dominance
decreased during 1978 — 1979 and reached minimum values in 1980, after
which it started to increase again, almost reaching levels of 1978. The curve
representing the group dominance of sarcophagids parazitizing insects in
general shows a course similar to that of species parazitizing lepidopterous
larvae.

The hierarchic diversity (Fig. 17) at the first classification level shows,
irrespective of oscillations during successive years, an increasing trend in
malacophagous taxa and a decreasing one in lumbricophagous species round
the middle of the study period. The curve representing considerably low
diversity values in entomophagous taxa decreased during 1978— 1983 down
to minimum values during 1980— 1981, after which it increased again up
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to 19584, The diversity of the different host groups at the second classification
level decreased during 1978— 1981 and increased slightly afterwards, regard-
less of considerable oscillations (Fig. 17).

In spite of the generally little known relations of parasitoid Sarcophagidae
to their hosts and in view of the obviously limited specificity of their para-
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Fig. 9: Palar ovdination of the mdividual aspeets of the community studicd during 1978 — 1984
avcarding to species similarity, Abbreviations as in Fig, 5 and Fig. 8 respectively.

sitism, the increasing importance of insects as hosts of sarcophagid larvae
appears to have played an important role in the community studied. A special
study of this little known part of sarcophagid ecology, with special regard to
competition, would be necessary to elucidate this problem.

4. According to reactions on anthropic interference (Figs.
18,19).

Between 1978 — 1981 a considerable decrease was observed in the group do-
minance of eulturophilous taxa (Fig. 18), During 1982 dominance of this group
showed a local minimum almost equalling the initial values of 1978 —1979
and it dropped slightly during 1983 —1984. The group dominance of anhro-
pointolerant species shows a distinetly negative relation to that of culturo-
philous taxa, as it increased between 1978—1981. After a striking local mini-
mum during 1982 the group dominance of the anthropointolerant species
increased again during 1983—1984 (Fig. 18). The group dominance of
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anthropotolerant (culturophilous) species and of synanthropic ones appears
to be rather balanced during the entire study period. The development of
group dominance of anthropointolerant taxa shows a clear relation to that
of the group dominance of mesohygrophilous woodland tixa, as is clearly
seen especially in Heleronyehin obhsewrata and partly also in B boetteeheriana
(Fig. 18).

As for the hierarchic diversity of Narcophagidae according to their relation
to humidity (Fig. 19), a clear increase in the diversity of anthropointolerant
taxa is evident at the first classification level (disregarding certain oscillations
of this index) which culminated during 1983 and dropped distinetly during
1984. In view of the fact that anthropointolerant taxa comprise mostly
woodland species, this decrease is obviously due to the considerable
increase in the dominance of single species, Heteronycehin obscurata (especially
during 1984 — see Table 3—7 and Fig. 7). The diversity of eulturophilons
taxa (“Kuolturfolger”) shows considerable year-to-year oscillations however
on & generally decreasing trend. The diversity of anthropotolerant species
remained fairly balaneed but comparatively low during entire study period.
Similarly, their diversity at second classification level appears to have been
rather balanced during the entire period showing only an indistinet peak
during 1981 and keeping on a slightly decreasing trend (Fig. 19).
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TasLe B
Deminance and frequency of Sareophagidae in aestival aspect in the Jowland forest near Nejdek

Specias 1978 1079 1980 1981 1982 1983 1084
p F B ¥ D ¥ D ¥ D F D F D ¥

S, lehmanne S8.08 40,00 20,28 36,80 20,11 33.87 18,31 23.50 24,10 30,33 33.00 60.60 17.55 284.50
H. rokdendor-

fiana 20,46 29,14 32,0258,10 25,38 42.75 24.18 20.80 11,60 24.66 11.98 22.00 19.7433.16
N schulzi G601 9.42 7.9014.50 6.38 1,75 5.10 6,39 6.40 K16 6751240 4.26 7.16
H. haemorrhoa 3,30 4.70 7.77 14.10 460 7.756 4.87 600 158 2,00 5.8510.80 2.77 4.66
H. vagans 5461 S£.00 7.4413.50 564 0.50 8601060 B.75 850 6.2011.40 4.56 7.66
Iz, roeselled 330 471 220 400 541 912 097 120 556 7.00 4.03 7.39 248 4.18
N, carnaria 230 8.28 226 410 4.67 T.87 4.05 500 3.44 4.33 3.81 7.00 0.89 150
T. incisilobata 571 814 4,02 730 3.48 5.87 438 5.40 1,58 2,00 1.63 3.00 3.37 5.66
Il noverca 200 4.14 231 4.19 423 7.12 438 5.40 543 6.83 3.81 7.00 3.37 5.6
N, subvicina 280 $.28 1.32 240 155 2.62 2,11 2,80 0.79 L00 0.76 1.40 1,19 2.00
H. boetteheriana 0,10 0,14 3,14 5,70 6.00 1LE5 5,60 10,60 0.93 1250 6.1011.20 228 1.83
I seopavin 581 B28 1.21 220 110 L8T 1.62 2.00 2.25 2,83 1.52 2.80 L.8& 316
H. obgeurata 1,80 2,28 1534 2.80 3.56 400 568 7.00 G090 7.66 35,01 030 25.2942.50
2. emdeni 200 285 154 280 0.50 1.00 0.52 0,66 1.41 2,80 208 3.50
H. proxvma LO0 271 2.92 330 0466 112 178 2.20 183 2.33 250 4.60 3.47 585
B, subulatn 130 1.85 0.49 0.90 2.86 4.87 2.27 2,80 2.38 3.00 239 440 1.10 2,00
1, iratrie 1,800 2.57 (.48 000 1.03 1,73 0.32 0.89 013 006 0.21 0.3% 0.08 016
. wimilis 3461 5.14 0.44 0.75 0.81 100 0.79 Lo0 032 0.860 1.88 3.33
H . wigricaudata (22,39 (.80 1.50 L.74 4,19 0.29 0,50
FP. granulata 020 0,20 066 1.20 029 0.50 0.32 0.39
P, albiceps 010 014 016 019 0.43 0.79
P, portschinskyi 010 (0014 011 0,10 0.26 0.33 0,10 0,19 0.39 0.66
K. schuetzei 0o 014 0,07 012 065 019
H. haemor-

rhoides .16 (.19 0.26 0:33 000 0.1
B, hetemorrhoi-

dalis 0.40 0,57
P. tuberasa 0.20 0.28
I, protuberans 0o 019
2. melanura 010 014 010 019
R, striata 0.00 016
P harpor 013 0,18
. nejdekensis 0.08 0.16
I, semorals (VN LN §1)

H., disgimilis E 009 016
Samples

number 7 10 8 o 6 5] i
Individuils

total 997 1814 1347 B16 755 018 1005
Individuals por

sample 142.4 18]1.4 168.4 123.2 25.8 183.6 168
Species total 25 20 21 21 21 24 24
Alpha

ihiversity H' 347 3.21 3.40 3.47 3.45 3.47 3.38

Explanations: b — dominance, }' — frequency.

The anthropic influences became apparent, in the middle of the study pe-
riod, by an increasing overlap of both qualitative and gunantitative repre-
sentation of taxa within their individual synecological groupings. This
increasing overlap is due to the suppression of the quantitative representation
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of synecological groups obviously favoured at the beginning of the study
period, as well as due to their similar suppression at its end. This quantitative
representation thus approached, in the middle of the study period, their
qualitative representation, the latter being rather constant during the entire
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Fiz, 11 Polur ordination of the individual aspects of the community studied during 1978 to
1054 aveartding to nbundones affinity (ablroviations a2 in Fig. 8 and Fuyn 8 respeotively),

study period. 1t seems that this overlap might either persist at lower values
in future or it might decrease further on. Similar changes will depend on the
ohviously unpredictable trend of the possible changes resulting from the
draining and subsequent aridization of the area.
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Fig. 12: Poreentage of hygrophilous (R}, mesophilous (M) aol xeroplitlons (X species during
the sty peraed 1078 = 1084, Fig. 13 Hioraechie diversity (H'y) of hygeophilous, mesophilons
und xurnphilons species (Hdiversity on second classifiecntion level: ather abbrevistions ns in
Fig. 12).
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{4) Changes of secondary production (Tables 3—7, Fig. 20)

The anthropie influences in the lowland forest complex studied manifestod
themselves even in the production of the sarcophngid community. Tle
numbers of individuals netted during 1978 was 3043 and increased to nearly
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4000 individuals during 1979, It dropped during 1980 to only 3232 indivi-
duals. In the following years a rapid decrease followed, reaching its minimum
during 1981 with only 1488 individuals, and with a slight increase up to
1984 with 1968 individuals. Differences in secondary production were also
found in the effectiveness of one-hour sampling which yielded about 100
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Fig. 14; Percentage of forest (F), eurytopie (E) and open landscape (O) species during the
study period 1978 — 1984, Fig. 15: Hierarchic diversity (H'y) of forest (F), eurytopic (E) and open
landseape (0) taxa during the study years 1978— 1984 (IL.-diversity on secondl classificatiom
level).

flies during 1978 (Fig. 20), the numbers decreasing up to 1982 (60 indivi-
duals/hour). During 1983 — 1984 the sampling effectiveness increased up to
80 individuals/hour (Fig. 20). This trend is apparently connected with the
population dynamies of such species as Sarcophaga lehmanni, Parasarcophaga
emdent, and especially with a progressive decrease in such stenotopic taxa as
Heteronychia rohdendorfiana, H. haemorrhoa, contrasting with an increase
in the individual numbers of mesophilous Heleronychia obscurata. The decrease
in the above species was softened, in the middle of the study period, by a
moderate increase in Sarcophaga schulzi, S. carnaria and Heteronychia boelt-
cheriana. This trend coincides, further on, with the development of woodland
species diversity and numbers. It also indicates a slight coincidence with the
diversity development depending on humidity at the second classification
level.

(5) Changes of alpha diversity (Tables 3—7)

There do not seem to oceur any striking changes in the development of
alpha diversity during entire study period. Some minor differences in the
course of this index may be due to the inevitable factor oscillations or even
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to subjective influonces. Although one would expeot o decrease in alpha
diversity during the entire study period in view of the progressive anthropie
degradative interfercnee (see Ovom, 1977; Povousy & Svsrek, 1983u:
Susrek, 1984) no such trend was observed, obviously due to a distinet con-
vergence of this lowland forest community with that of o mesaphilous deci-
duous forest of the 1st—2nd vegetation tiers. The decrease expected in the
alpha diversity was balanced by the increased representation of non-wood-
land spocies in the middle of the study period and by a similar inerease in the
mesophilous woodland taxa at its end. These changes ave interpretod in the
previous chapter devited espesially to the problem of hierarchie diversity
(Figs. 12—19), The expected decrvase in alphua diversity is presented by the
considerable species richness of the community studied as well as by its
considerable ecologienl difforentiation, combined with oceasional host non-
specificity of parusitoids. The obvious degrudution of the community could
he still eompensated by the shifting of the individual synecological groups,
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The question arises of how long such shifts might be possible or effective. For
the time being, the considerable constancy of dominant taxa seems to warrant
# possible restructuralization of the community, especially considering
further possible changes of the forest stand in some other respect. The highly
sensitive stenotopic (discriminating) taxa, such as Pierretio granulata, Hete-
ronychia hacmorrhon, seem to have become extinet,
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Fig, 10 Pervontage of indivicdund Tiost gvonps dissing the sty poriod 1078 — 1084; parnsitords
ol molyses (MOL), sarthiworme (LUME), Tepidopiareis nrvae (1), O hoptern (0] and of other
tiseets (L Figs 170 Hieparohie divorsity (1) of st geonps dueing the stbady peried 1978 — 1084,
Abbre- vutions us i Fig, 16

In summing up one can stute that both the overlap of qualitative and
(uantitative representation of taxa (Fig. 21) and the trend in ulpha diversity
of the community evidence n distinet degradation of the lowland forest
surcophagid community and its converzence towards a mesophilous woodland
community such as those existing yet in dey habitats of sonthern Moravia,
and the decline of its original character.

Appendix

The influence of certain objective and possibly even subjective factorss
represented primurily by the duration of sampling, on the statical character
istics of the community can be demonstrated on the material sampled during
1978 (Fig, 21). This season was representative both as regards the almost
unchanged character of the habitat including its humidity and mesoclimate
in general, and the material sampled. It results from the factor analygis that
the sampling time correlutes with the number of individuals netted. The
correlation between sampling duration and number of tuxa collected zeems
to be less apparent. The duration of sunshine appears to be of minor, or at
least indirect, importance, although the ahsence of sunshine stops Hight
activity, The sampling duration did not essentially influence alpha diversity
and the equitability of the community studied. These values are, however,
positively related with the avernge daily temperature showing only loose
relution to the daily temperature minima. The size of the dominanee con-
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centration index shows o similir relation to the sampling duration as the
iliversity indices, as evidenced by their approximately idention]l position
wlong the seoond ordination axis (Fig. 221, In view of the reciproeal values of
this index in relation to the diversity mdices (Rimpson's index indicating
secotd order entropy and hence showing reciprocal valoes as compared with
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aniliropie interferpeiee. | Shhmeviitiors o Fie 18- Symunt beople tasan wse pol viguol iz oy
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Shannon's index which indicates frst order entropy) it is situsted on the
negative gide of the ordination axis (Fig, 22). Precipitation correlated with
sunshine and their influence on the number of individuals and taxa sanplod
appears to be indirect, being mediated by the duration of sampling.

UOROLUSTONS

The extensive water manngement of the lowland forest tervitory of sontlorn
Moravia started in 1973 and, combined with un spparent decrense in precipita-
tion which oceurred during the late seventies, reflected itself in the composit-
ion of the sarcophagid community studied. The guantitative reprosentation
of taxa nnd the diversity of the community deereased. T'he existing changes
fuvoured taxa charaoterstio of woodlund taxocenoses of 1st and 2nd vegeta-
tion tiers, The essential qualitntive representation of taxa remuined little
chunged biit the most sengitive (bioindicative) species disappeared, The
ahove chinges seem to accompany a starting secondary succession resulting
from anthropic pressures. Due to further intensification of agriculture and
obvious aridization of the territory one might expeect that the representation
of eulturophilons forms will increase, as aleeady evidenced by this trend
during the early eighties when (irrespective of extremely hot vernal aspects
of the years 19781979 (Figs. 1 —3) the community was deeply stressed.
This mmight also huve been ecorvelated to the decreased water supply of the
viver Dyje due to a gradual filling of two dams several kilometres up-stream.
The development of both locsl elimate and of the community studied (Figs,
I—3 and 7) seem to mdicate, however, that such very wet seasons as 1954
might soften this general trend.
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Although our observations lasted essentially longer than those arranged
within such programmes as IBP and/or MaB, the final state of this devel-
opment, appears to be unpredictable. This situation appears to be the more
complicated as the lowland forest communities of animals, especially of
insects, are extremely sensitive and inconstant, their recovery being possible
apparently within a limited space of time.
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Fig. 20; Effectiveness of ono hour samphng durmg the stady period 1978 —1984. Fag. 21:
Owverlap of qualitstive and quantitative distribution of the individunl ecological groups: of
Sarcophogidue, [V — vemetation covar; M — relation to anthrapie interfernnne; H — folatinn
to humidity; T — teophic mlitions).

Finally, this paper shows how problematic the results of generalized studies
of lowland forest Diptera (and probably the insects generally) might be when
based on non-specialized sampling methods. Vasaara (19814) for instance
found only three individuals (representing three species) of Sarcophagidae
from among 47 families, 235 genera and 449 species represented by about
eleven thousand individuals of cyeclorrhaphous Diptera collected during
two vegetation periods of 19711972, The specialized sampling method
respecting ethological manifestations of Sarcophagidae (as applied in this
paper) produced an annual average of about 4800 individuals over two vears
representing up to about 30 species.

It should be finally emphasized that & general unpredictability of sarcopha-
gid community trends (a8 pars pro toto) seems to result from our investigation
and that this trend will obviously offer new problems in connection with the
aridization of the entire territory.

Generally the essential conclusions of this paper aceord with observations
of strueture and dynamies of long-term investigations in certain other animal
groups in the same locality: In Carabidae and Staphylinidae many species
characteristic of a lowland forest, such as Bembidion unicolor, B. biguttatum,
Plerostichus nigrita, Agonum moestuwm and especially Staphylinus erythropterus
have disappeared from the former inundated territory, where they flourished
previously. Formerly common species such as dgonwm assimile and Carabus
granulatus have become rare. Instead, mesophilous forms such as Curabus
ullrichi and Abax ater dominate this association. As for small mammals an
obvious deerease in densities of insectivores such as Soricidae is apparent.
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Algo mosquitoes and biting flies such as Culicidae and Tabanidae have decreas-
ad so substantially as to no longer to be a serious nuisance. The continuous

sampling of Sarcophagidae du_rmg 1985, another pluvial season, confirms

our former statements. A certain increase in characteristic taxa (e.g. Hetero-
nyehia rohdendorfiana, Surcophaga lehmanani, ete.) was observed, but the most
sensitive species (Pierretia granulata) (lmnppenrad and the goneral densities
of taxn characteristic of this community formerly were not reached.
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Fig, 23: Factor analysic of some aliotie faetors and statio charneteristics of 1he vommunily
st ol ll“l‘lligﬂlﬂ yeur 1070, (85 — sunshine; ' — precipitation; 1 — sampling tine: O — sloudi-
neas: T — yonoan dadly tomperature, T — moextmum daily tomperntuee: IND — Tndividuala
number: I — alpha diversity; 0 — squitability: D — dominanes ooneentration).
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Bananme nsMeHeHnii yposRsa nonaemuoit sojst na cooduecrsa Sarcophagidae (Diptera)
B cpetHeenponeiickom noiiMeanoM aecy

DKOJOFIS, IHAMIEA H CTPYRTYVPA co0fMECTR, CeanHILEe ACHEKTH, OPJIIHAII, Hepapxi-
qeckan KagecHIURALIGT, MepapXIieckan pasgondpaite, Ocyienme

Pestome. B mepuojt 1978 — 1984 rr. mayuanues MSMEHEHIS B CTPYKTY e i UIHAMIKEe coodmecTs
Sarcophagidae B moiiMennoM aecy, ofyeaosiaenuue ocywennes, CHmmkemte yposus 1o
AUMHOT BOB IPOABIUIOCE HECKOIBKIMI BIIDAFHTEALHBMY WSMEHEHIVIMIT, HAITD. B KBAHTH-
TATIBHOM SAMEIICHN TAKCOROB ¥ B PaszHOBIUIHOCTIE CO00UECTHA. JKOAOMTIECKIt TYBCTBH-
TeAnine TARCOHL (OHONHIIMKATOPE) TOKAALBAKT CHIGKCHIS KOMTeCTBeNHOCTI YL Boodme
wedesaor. B rewomie MocAenEy AT MOKHO HAGNIOLATL OIpeledsHnoe KBaHTHTATHRHOEe
HAPACTAHIE TOACPALTHIIX TAKCOHOB, PN 490M MEHAJCH MCXOMHAOL XapakTep coolmecTia,
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COCTAR KOTOPOTO UPHTMIGKALTES COOBMPCTRAN ARPECTHRY G0Me¢ CYXIX fopocacii. Nors
HADI0/IeHIe AOATOCPOTHOE, HeJILAH MPEABILETL ROHPMHOU COCTOSHNE  HanfotaeMoil pe-
cymmccm!‘. Gmlﬂl'll’?ll_i_ll‘ ATHN  PeIVALTATOR OCHOBAHHLIX Aa AITOCPOYMHOM H;lﬁ.l'll!),'.‘[t‘.lllll{
Il:‘ﬁl}all.l{()ﬂ MOACTLHON FPYINW HACRROMBIX ¢ K PATROCTOMHEIM H}jﬁ."ﬂﬂ;mﬂllt‘!&t TARCOHOMITISC Kt
Oonee WHPOKOY Py (marp. OTPHAON AN CeMeleTs HACCKOMBIX), OCHOBAHHLIX i He-
CHETNMMTISHPOBAIILIX MOTOAN t't':up.u HOBARLIHAST, UTO MOCARARIGL HASBAIINBIT IO0IX0T TaeT
IPOGAMATIHHECKIEG PeayaLTITI,
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