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Changes in lucerne pollinating wild bee assemblages in
Hungary from the pre-pesticide era to 2007

With 4 tables

Lajos TaNAcs, PAL BENEDEK and LAszLO MOczAR

Summary

As a result of five national surveys in Hungary from the pre-pesticide era up to recent years (1954-1956,
1967-1968, 1971-1972, 1998-2002, 2003-2007), rich wild bee assemblages were recorded at flowering
lucerne fields. 196 bee species were detected, including the honey bee. Comparing the structure of wild bee
assemblages visiting flowering lucerne fields in Hungary, it can be concluded that their species composition
changed considerably in this period of rather more than fifty years. First, a dramatic decline of Ewucers and
Tetralonia species of medium flight periods was detected from the pre-pesticide era (1954-1956) up to the
pesticide era in Hungary (1967-1968). This situation remained unchanged up to the present time. The
main reason for this is the more widespread use of herbicides on arable land, as well as mechanical weed
control becoming a regular practice along roadsides, ditches and in fields of cultivated crops. The decline of
non-cultivated ruderal plots in cultivated crop ficlds and nearly-natural areas at the expense of more intense
agricultural land use are also responsible for the considerable changes in the composition of wild bee as-
semblages. At the same time, the ratio of some mid summer wild bee species of short flight period increased
considerably (Melitta leporina (Pz.), Rhophitoides canus Ev.) from the fifties up to the late sixties, because the
acreage of lucerne production increased in this period and the size of individual lucerne fields was greatly
enlarged, providing greater pollen resources and nesting possibilities for these specialist bees. This tendency,
however, reversed in the past decade because lucerne production greatly decreased as a result of a greatly re-
duced demand for fodder legumes in Hungary. In recent years a new trend seems to have arisen, with a rapid
increase in the dominance of bumble bees (Bombus species) and accompanying reduction in abundance of

other groups of wild bee.

Zusammenfassung

Als Ergebnis von fiinf landesweiten Erhebungen seit der Zeit vor der Pestizid-Ara bis in die Gegenwart
(1954-1956, 1967-1968, 1971-1972, 1998-2002, 2003-2007) wurden artenreiche Wildbienenzénosen
an blithenden Luzernefeldern ermittelt. 196 Bienenarten, einschlieBlich der Honigbiene, wurden nachge-
wiesen. Aus dem Vergleich der Artenspektren der Bliitenbesucher kann geschlossen werden, dass sich die
Wildbienenzénosen in diesem Zeitabschnitt von etwas mehr als fiinfzig Jahren deutlich verdndert haben.
Zunichst wurde cin dramatischer Riickgang von Eucera- und Tetralonia-Arten mit mittellanger Flugperiode
zwischen der Zeit vor der Pestizid-Ara (1954-1956) bis in die Pestizid-Ara in Ungarn (1967-1968) festge-
stellt. Dieser Zustand blieb bis zur heutigen Zeit unverindert. Die Hauptursachen fiir diese Entwicklung
sind der verstirkte Einsatz von Pestiziden auf Kulturbdden sowie das Aufkommen einer regelmifligen mecha-
nischen Unkrautbekimpfung entlang von Straflen, Griben und auf Kulturflichen. Ferner ist der Riickgang
unkultivierter Flichen in Feldern und naturnahen Gebieten zugunsten einer intensiveren Agrarlandnutzung
cine weitere Ursache fiir die bedeutende Verinderung in den Wildbienenzénosen. Gleichzeitig ist der Anteil
von Hochsommer-Wildbienenarten mit kurzer Flugperiode (Melitta leporina (Pz.), Rhophitoides canus Ev.)
wihrend der 50er bis spiten 60er Jahren betrichtlich grofler geworden, weil sowohl die Anbaufliche fiir
Luzerne als auch die Schlaggrofle der Luzerne-Felder erheblich vergroflert worden waren. Dadurch wurden
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die Pollen-Ressourcen und Nistmdglichkeiten fiir diese spezialisierten Bienen vermehrt. Jedoch kehrt sich
diese Tendenz im letzten Jahrzehnt um, weil die Nachfrage nach Futter-Leguminosen stark nachlief8. In den
letzten Jahren scheint sich cin neuer Trend entwickelt zu haben: die Dominanz von Hummeln (Bombus-
Arten) hat stark zugenommen, die Abundanz von anderen Wildbienengruppen hat dagegen abgenommen.
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Introduction

To preserve diversity of igenous wild bee fauna is a vital element in sustainable agriculture
(WiLLiams 1996, EARDLEY 2001, Raw 2001). Seed production of lucerne (alfalfa) is also depend-
ent on the pollinating activity of bees (BoHART 1957, 1960; Freg 1970, 1993; WiLL1aMs 1996).

It was in the pre-pesticide era in the mid 1950s when a detailed survey on the specific structure
of lucerne pollinating Apoidea began in Hungary (MdczAr & BojTods 1957, Méczir 1959a,
1959b, 1961a, 1961b). In the late 1960s, after the pesticide usage had become a general prac-
tice, a second national survey was made in Hungary (BENEDEK 1967, 1968a, 1968b, 1969a,
1969b, 1970). In the 1970s a third survey was made at Great Hungarian Plain (TanAcs 1972,
1974, 1977). For detecting the possible changes in wild bee assemblages there were two more na-
tional surveys organized in the period of 1998-2002 and 2003-2007 by the authors of this paper
(TanAcs & BENEDEK 2004, and TaNAcs, BENEDEK & BoDNAR 2008).

The wild bee fauna of the Carpathian Basin consists of approximately 700 species of which 170
species have been registered at lucerne fields in flower (MéczAR 1959a, 1959b, 1961a, 1961b,
BENEDEK 1967, 1968a, 1968b, 1969a, 1969b, 1972, TanAcs 1972, 1974, 1977, TaNics &
BENEDEK 2004, TANACS, BENEDEK & BoODNAR 2008).

Methods

In the past 54 years two methods were applied to collect lucerne visiting wild bees. MéczAr and
BoyTos in 1954-1956, and TanAcs in 1971-1972 used MéczAR's “track method” during their
collections (MéczAr & Boyros 1957). They marked out 10 m? plots with string and 4 poles at
flowering lucerne fields and they dived each plot to ten 1 m long subplots. They observed each
1 m? subplots for 30 seconds collecting all wild bee individuals flying in and visiting lucerne
flowers at the subplots with an entomologist’s net. Ten 10 m? plots were taken diagonally at each
lucerne field examined and so 100 m? area was inspected at each lucerne field surveyed. This
method was applied at a number of lucerne fields in bloom between 9 am and 4 pm daily, on days
favouring for bee activity.

Benedek used a “simple track method” (BENEDEK 1967). He was walking slowly along a 100 m
long and 50 cm wide track within flowering lucerne fields for 50 minutes (120 m per hour) look-
ing steadily in a 45 degree angle. Each wild bee on wing at lucerne flowers got to be collected with
an entomologist’s net in the track observed. The method was applied between 9 am and 4 pm
daily on several days with favourable or acceptable weather for bee activity.

Most lucerne fields were of 1 to 20 or sometimes some 50 ha large but occasionally there were
some fields with an area of 100-150. Very large fields were divided into two or three parts and we
made two or three collections daily.
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The collected bees were prepared that day and were identified later. The dominance conditions of
the wild bee assemblages can be seen from the percentage of the wild bee species collected. The
structure of the assemblages collected in the five survey periods was estimated one by one. In ad-
dition to the dominance of wild bee species collected in the pre-pesticide and pesticide era also
their geographical distribution and the climatic demands were analysed. Also the distribution of
wild bees according to their seasonal flight periods was evaluated (types of seasonal flight periods
were treated according to BENEDEK (1968a).

Material

MoéczAr and his co-workers in 1954-1956 collected 8 168 wild bees of 89 species during their
research made at 27 lucerne fields in 274 collecting at 4 regions of Hungary (counties Baranya,
Fejér, Szolnok, Békés).

BENEDEK and his co-workers collected 13 672 wild bees of 66 species in the fields of 117 settle-
ments (same number of collecting) in Hungary during their surveys in 1967-1968 at 4 regions
(counties Békés, Hajdu-Bihar, Jdsz-Nagykun-Szolnok and Gy&r-Moson-Sopron).

TanAcs collected 1 145 wild bees of 68 species in sandy and heavy soil lucerne fields on the south-

ern part of the Great Hungarian Plain (counties Csongrdd County) in 38 days during the same
number of collecting in 1971-1972.

TanAcs and BENEDEK collected 3 184 wild bees of 88 species in 59 days during 86 collecting
in the period of 1998-2002 at 5 regions in Hungary (counties Békés, Csongrdd, Gydr-Moson-
Sopron, J4sz-Nagykun-Szolnok and Hajdd-Bihar).

During the research of TaNAcs and BENEDEK in 2003-2007 there were 5 735 wild bees collected
of 111 species near 77 settlements at the same 5 regions as during their previous survey, during
442 collecting.

So the total number of wild bees collected was 31 904 specimens that was the result of 957 indi-
vidual collecting.

Results

As a result of the five series of national surveys in the past 54 years in Hungary as much as 196
Apoidea species including honey bees were identified at flowering lucerne fields (Table 1).
Evaluating the dominance of the species detected (Table 2), in the pre-pesticide era in 1954-
1956 Eucera clypeata ER. was found to be dominant during all over Hungary (20.46 %), while
Melitta leporina (Pz.) (18.86 %) and Andrena ovatula (K.) (16.90 %) were subdominant.

In 1967-1968 Melitta leporina (Pz.) (20.15 %) was dominant all over Hungary, while Bombus ter-
restris (L.} (15.22 %), Andrena ovatula (K.) (14.13 %), Lasioglossum malachurum (K.) (13.04 %)
and Rhophitoides canus Ev. (12.12 %) were subdominant species (Table 2).

In 1971-1972 the Melitta leporina (Pz.). (13.45 %) was dominant during the collections on
the Southern region of the Great Hungarian Plain, while Andrena ovatula (K.) (12.14 %) and
Melitturga clavicornis LATR. (8,12 %) were subdominant species (Table 2).

Between 1998-2002 Melitta leporina (Pz.) (15.73 %) and Rhophitoides canus Ev. (14.26 %) were
found to be co-dominant, while Bombus lapidarius (L.) (9.45 %), Halictus simplex (BLOTHGEN)
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(8.23 %), Andrena flavipes Pz. (7.54 %), Bombus terrestris (L.) (6.88 %) and Bombus humilis
Mliger (6.60 %) were subdominant.

In 2003-2007 Bombus terrestris (L.) (18.62 %) and Bombus lapidarius (L.) (16.98 %) were co-
dominant species during the collections all over Hungary, while Andrena flavipes Pz. (10.80 %),
Melitta leporina (Pz.) (6.94 %) and Andrena labialis (K.) (6.54 %) were subdominant species.

Evaluating the composition of wild bee assemblages at flowering lucerne fields in Hungary during
past 54 years we found that definite changes were going on in the structure and the dominance
ratios of the species. In the pre-pesticide era (1954-1956) Eucera clypeata Er. with medium flight
period made up over one fifth of the wild bee assemblages at flowering lucerne fields. The ratio of
this taxon as well as of all the other Eucera and Tetralonia species of medium flight period drasti-
cally declined later on. The dominance of Melitta leporina Pz., being oligolecties at Fabaceae
and closely adapted to the genera Medicago, increased in number in the 1960s and 70s. The
dominance of lucerne visiting Bombus species within the assemblages, on the other hand, grew
considerably due to their great density in the past 10 years. The latest collecting during the past 10
years seem to prove that also Andrena, Halictus, Lasioglossum and Megachile species have remained
abundant within the wild bee assemblages at lucerne fields.

In all the five survey periods, the ratio of Palacarctic bees were the greatest (Table 3). The per-
centage of European species was also significant within the wild bee assemblages (Table 3). The
Mediterranean species in the overall estimation (Ponto-Mediterranean, North Mediterranean,
Holomediterranean) showed the greatest number within the wild bee assemblages (33.34 -
39.71 %). When estimating the zoogeographical distribution of wild bee species recorded at flow-
ering lucerne fields we cannot observe clear differences between the pre-pesticide and pesticide
eras. One important fact is, however, that in Hungary the dominance and especially the density of
Eucera and Tetralonia species with Southern-origin declined significantly at lucerne fields during
the past 54 years in the pesticide era.

As far as the climatic demands of wild bees is concerned (Table 4) in the pre-pesticide era during
the collecting in 1954-1956 the euryoecious eremophilous species were the most numerous with-
in the assemblages (42.70 %) followed by the hypereuryoecious intermediary species (29,21 %).
The percentage of the euryoecious hylophilous species was the lowest (10.11 %) within the as-
semblages. In the period of 1967-1968 the ratio of euryoecious eremophilous species was 48.48 %
while that of the hypereuryoecious intermediary species was 24.24 % within the assemblages. The
number of stenooecious eremophilous species (10.61 %), was the lowest (Table 4). Also the eury-
oecious eremophilous species had the most significant ratio in 1971-1972 (42.65 %), followed by
hypereuryoecious intermediary species (30.88 %). Here the ratio of the euryoecious hylophilous
(8.82 %) species was the lowest (Table 4). During the examinations in 1998-2002 the euryoe-
cious eremophileus species (37.50 %) and the hypereuryoecious intermediary group (34.09 %)
were dominant and the lowest ratio (12.50 %) was that of the euryoecious hylophilous species
(Table 4). During 2003-2007 the dominant group consisted of the euryoecious eremophilous
species 43.24 % followed by the hypereuryoecious intermediary group 28.83 % while the euryoe-
cious hylophilous species (11.71 %) had the lowest percentage (Table 4).

Discussion and conclusions
Comparing the specific structure of wild bees visiting flowering lucerne field in Hungary in past

54 years it can be concluded that the composition of the wild bee assemblages changed consid-
erably. First a dramatic decline of Eucera and Tetralonia species of medium flight periods was
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detected from the pre-pesticide era (MdczAR 1957, 1959a, 1959b) up to the pesticide era in
Hungary (BENEDEK 1967, 1968a, 1968b, 19692, 1969b). This situation remained constant later
on, in the period between 1971 and 1972 (TanAcs 1974, 1977) and later on up to present time
(TanAcs & BENEDEK 2004; TaNAcs, BENEDEK & BoDNAR 2008). The main reason for this is
the decreasing amount and partial disappearance of Lamiaceae and Fabaceae pollen resources of
these kinds of oligolectic wild bees for broadening use of herbicides at arable land as well as for
mechanical weed control becoming a regular practice along road sides and ditches and among
cultivated crop fields (BENEDEK 1968a, 1968b, 1997, 1998a, 1998b). Also the decline for more
intense agricultural land usage of non cultivated ruderal plots among cultivated crop fields and
close-to-nature areas are responsible for the considerable changes in the structures of wild bee

species (BENEDEK 1997, 1998a).

Evaluating the structure of lucerne visiting wild bee assemblages from the point of view of climat-
ic demands of species we can conclude that in the five collecting periods the ratio of euryoecious
eremophilous species was the highest (between 37.50 % and 48.48 %), which can be explained
with the Mediterranean origin of most of these species. The second largest group was made up of
hypereuryoecious intermediary species with a ratio between 24.24 % and 34.09 %. This can be
explained by the fact that a significant part of these species are Palacarctic or European suggesting
their wide ecologic valences. While it meant only the transformation of the species structure until
the 1970s without the change in the total density of wild bees (BENEDEK 1997, 1998a, 1998b),
by today it resulted in a considerable decline even in the density of wild bees, in addition to
structural changes.

The main explanation for changing specific structure and changing densities of wild bees visiting
lucerne fields in the past 54 years from the pre-pesticide era until now can be explained as follows.
Due to the transforming land usage in Hungary from the pre pesticide era to the mid and late
60s the mosaic pattern of the agricultural land ceased to exist any more. Agricultural technology
also changed with the use of high power cultivating machinery, small plots of few hectare area
each were united in 2 to 50 or as large as 100 hectares large fields and as a result of monoculture
Medicago sativa was grown on such large fields too, and so lucerne was abundant in flower ready
for lucerne oligoleges to increase their density and dominance within wild bee assemblages. These
species, on the other hand, make their nests in the area of lucerne fields so large lucerne crops pro-
vided much larger nesting areas to them. Therefore, the density of the Melitta leporina (Pz.) and
Rhophitoides canus Ev., adapted to Medicago species as their pollen source, increased significantly
from the 50s to the late 60s. The very same changes had adverse effects on other Apoidea species
because their nesting areas were destroyed when creating big fields. For the concentrated amount
of food at large flowering lucerne fields and the acceptable habitat there the density of some other
wild bees, like Andrena flavipes Pz., and Andrena labialis (K.), remained approximately the same
in the 60s and 70s as it was in the pre pesticide ere in the 50s.

In recent years a new tendency seems to arise because the dominance of bumble bees (Bombus
species) has increased rapidly and other groups of wild bee seem to be less numerous than before.
This phenomenon, however, needs further studies for a proper explanation.
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Tab. 1: Wild bee species recorded at flowering lucerne fields in Hungary during the past 54 ears (from 1954
to 2007).

Species recorded at individual survey periods
Sp fﬁes rec;l) rded iffog_fsp h.ical CClZlimatcilc MoéczAr: | BENEDEK: | TanAcs: | TanAcs & |TanAcs &
together istribution cmands 1954- 1967- 1971- | BeneDEk: |BENEDEK:
1956 1968 1972 1998-2002 [2003-2007

1. Hylaeus annularis hypereuryoecious
(Kirsy, 1802) Biireipean intermediary i
2. Hylaeus brevicornis Palacarctic hypereur}foemous .
NyLANDER, 1852 intermediary
3. Hylaeus communis Palacarctic bypereur}foemous | | |
NyYLANDER, 1852 intermediary
4. Hylaeus confusus Palacarctic hypereur}foemous .
NyYLANDER, 1852 intermediary
5. Hylaeus cornutus Holomedi- | euryoecious

. +
Currs, 1831 terranean eremophilous
6. Hylaeus euryscapus North Medi- | euryoecious |
FoRsTER, 1871 terranean eremophilous
7. Hylaeus gibbus euryoecious
SAUNDERs, 1850 Bigpea eremophilous *
8. Hylaeus leprocephalus euryoecious
(Morawirz, 1870) Buropean eremophilous * i *
9. Hylaeus pecroralis Eurotura- euryoecious |
FoRsTER, 1871 nian eremophilous
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Species recorded at individual survey periods

Sp iﬁes rec;l) rded iffog_fsp h_ml CCthrnatcllc MoéczAr: | BENEDEK: | TanAcs: | TanAcs & |TanAcs &
together istribution crmands 1954- 1967- 1971- | BEnEDEK: |BENEDEK:
1956 1968 1972 1998-2002 |2003-2007

10. Hylaeus variegarus Holomedi- | euryoecious

;s + +
(FaBricius, 1798) terranean eremophilous
11. Colletes daviesanus Palaearcric hypereur}foemous \ |
SMITH, 1846 intermediary
12. Colletes hylaeiformis B hypereur}foemous |
EvErRsMmaNN, 1852 intermediary
13. Melirta leporina Furopean euryoecious \ .\ \ | \
(PanzER, 1799) P cremophilous
14. Macropis europaea Central euryoecious \
WARNCKE, 1973 European hylophilous
15. Dasypoda hirtipes : euryoecious
(FaBricus, 1793) el cremophilous * i
16. Andrena aeneiventris | Pontomedi- | euryoecious

: +
Morawrtz, 1872 terranean eremophilous
17. Andrena albopunctata | Holomedite- | euryoecious

: +
Rosst, 1792 rranean eremophilous
18. Adrena argentata Adantic EOTYOEIDNS .
SMITH, 1844 eremophilous
19. Andrena combinata Palacarctic hypereur}foemous .
(Carist, 1791) intermediary
20. Andrena cordialis Pontic euryoecious | |
Morawitz, 1877 eremophilous
21. Andrena flavipes Palacarcic | €ULyoecious \ .\ | | |
Panzer, 1799 eremophilous
22. Andrena hypopolia Pontomedi- | stenooecious |
SCHMIEDEKNECHT, 1883 | terranean eremophilous
23. Andrena labialis Palacarctic hypereur}foemous | | . \ .
(Kirsy, 1802) intermediary
24. Andrena morio Pontomedi- | euryoecious

; ; T +

BruLLE, 1832 terranean eremophilous
25. Andrena nitidiuscula | Pontomedi- | euryoecious |
SCHENCK, 1853 terranean eremophilous
26. Andrena nobilis Eurotu- euryoecious |
Morawitz, 1874 ranian eremophilous
27. Andrena ovatula . hypereuryoecious
(Kirsy, 1802) aittaniit, intermediary * * * * *
28. Andrena pilipes, Palaearctic hypereur}foemous . .
Fasricius, 1781 intermediary
29. Andrena pillichi Pontomedi- | euryoecious

. +
Noskiewicz, 1939 terranean eremophilous
30. Andrena tibialis Hsshasa euryoecious 5
(Kirsy, 1802) hylophilous
31. Andrena variabilis . euryoecious

Pontic ; + + + + +

SMITH, 1853 eremophilous
32. Panurgus calcararus e hypereur}foemous "
(Scoroli, 1763) intermediary
33. Melisturga clavicornis | North Medi- | stenooecious " ; i " i
(LATREILLE, 1806) terranean eremophilous
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Species recorded at individual survey periods
2 iﬁes rec;l) i iffog_fsp h_ml CCthrnatcllc MoéczAr: | Benepek: | TanAcs: | TanAcs & [TanAcs &
together istribution cmands 1954- 1967- 1971- | BeneDEK: |BENEDEK:
1956 1968 1972 1998-2002 [2003-2007
34. Halictus brunnescens | Holomedi- | euryoecious |
(EVERSMANN, 1852) terranean eremophilous
35. Halictus carinthiacus | Central euryoecious \ |
BLOTGHEN, 1936 European hylophilous
36. Halictus confusus Burepea hypereur}foemous .\ |
SmrrH, 1853 intermediary
37. Halictus eurygnathus | North Medi- | euryoecious | | | | |
BLOTHGEN, 1931 terranean eremophilous
38. Halictus fulvipes Palacarctic hypereur}foemous .\ |
(Kwug, 1817) intermediary
39. Halictus kessleri Pontic stenooecious | | .\ |
Bramson, 1879 eremophilous
40. Halictus langobardicus | Holomedi- | stenooecious \
BLUTHGEN, 1944 terranean eremophilous
41. Halictus leucaheneus Palacarctic hypereur}foemous .
Enmer, 1972 intermediary
42. Halictus maculatus Central euryoecious . .\ . | .
SmrrH, 1848 European eremophilous
43. Halictus parellarus Pontomedi- | euryoecious | \ | \
Morawitz,1873 terranean eremophilous
44. Halictus pollinosus Palacarctic hypereur}foemous | .
S1cHEL, 1860 intermediary
45. Halictus quadricinctus Palacarctic hypereur}foemous | . | .\ |
(FaBricius, 1776) intermediary
46, Halictus rubicundus Holaretic hypereur}foemous | |
(Carist, 1791) intermediary
47. Halictus sajoi West euryoecious . \ | \
BLOTHGEN, 1923 Palaearctic eremophilous
48. Halictus scabiosae Holomedi- | stenooecious |
(Rossi, 1790) terranean eremophilous
49. Halictus seladonius Pontomedi- | euryoecious |
(FaBricius, 1794) terranean cremophilous
50. Halicrus semitectus Palacarctic hypereur}foemous .\
Morawritz, 1874 intermediary
51. Halictus sexcinctus Palacarctic euryoecious .\ .
(FaBricius, 1775) cremophilous
52. Halictus simplex Holomedi- | euryoecious | \ | | |
BLOTHGEN, 1923 terranean eremophilous
53. Halictus smaragdulus | Holomedi- | stenooecious \ | |
VacHaL, 1895 terranean eremophilous
54. Halictus subauratus Holomedi- | stenooecious i ; ; "
(Ross1, 1792) terranean eremophilous
55. Halictus tetrazonius Euro hypereuryoecious 5 g g
(Kwug, 1817) Siberian intermediary
56. Halictus tumulorum Tilaen et hypereur}foemous 5 5 g
(LiNnNaEUS, 1758) intermediary
57. Lasioglossum calcea- Tilaen et hypereur}foemous 5 5 g 5 g
tum (ScoroLl, 1763) intermediary
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Species recorded at individual survey periods

Sp iﬁes rec;l) rded iffog_fsp h_ml CCthrnatcllc MoéczAr: | BENEDEK: | TanAcs: | TanAcs & |TanAcs &
together et cmands 1954- 1967- 1971- | BENEDEK: |BENEDEK:
1956 1968 1972 1998-2002 |2003-2007

58. Lasioglossum clypeare | Holomedi- | euryoecious |
(ScHENCK, 1853) terranean eremophilous
59. Lasioglossum convexin- | Holomedi- | euryoecious

: +
sculum (SCHENCK, 1853) | terranean eremophilous
60. Lasioglossum costulatum Palaearctic hypereur}foemous | \
KriecuBAUMER, 1873 intermediary
61. Laszag[.z.)smm erassepuc- | 1y e bypereur}foemo us | |
tatum (BLUTHGEN, 1923) intermediary
62. Lasioglossum discum | North Medi- | euryoecious p | " |
(Smrrn, 1853) terranean eremophilous
63. Lasioglossum euboeense | Holomedi- | euryoecious

. +
(STRAND, 1909) terranean eremophilous
64. Lasioglossum glabrius-| North Medi- | euryoecious "
culum (Morawirz, 1872) | terranean eremophilous
65. Lasioglossum inter- North Medi- | hypereuryoecious p |
ruptum (PANZER, 1798) terranean intermediary
66. Lasioglossum laticeps | North Medi- | euryoecious

. + + +
(ScHENCK, 1870) terranean eremophilous
67. Lasioglossum lativentre Birspe hypereur}foemous .\
(ScHENCK, 1853) intermediary
63. Lasioglossum leucozo- Holareric hypereur}foemous .\ . . | .
nium (SCHRANCK, 1781) intermediary
69. Lasioglossum lineare | Holomedi- | euryoecious \
(ScHENCK, 1869) terranean eremophilous
70. Lasioglossum majus Pontomedi- | euryoecious | |
(NYLANDER, 1852) terranean eremophilous
71. Lasioglossum mala- Holomedi- | euryoecious | | | | |
churum (Kirpy, 1802) terranean eremophilous
72. Lasioglossum margina-| Holomedi- | euryoecious

5 p + + +
tum (BRULLE, 1832) terranean eremophilous
73. Lasioglossum mesoscle- P?cnml\/[—gi?i;:r euryoecious .\
rum (PEREZ, 1903) Rl " | eremophilous
ranean

74. Lasioglossum minutu- | Holomedi- | euryoecious | |
lum (ScHENCK, 1853) terranean eremophilous
75. Lasioglossum morio North Medi- | euryoecious |
(FaBricius, 1793) terranean eremophilous
76. Lasioglossum nigripes | North Medi- | stenooecious |
(LEPELETIER, 1841) terranean eremophilous
77. Lasioglossum nitidius- Adantic euryoecious \
culum (Kirpy, 1802) hylophilous
78. Lasioglossum nitidu- West T —
daf ot (RIRREAN, Palaearctic intermediar *
1924) U
79. Lasioglossum nitidulum | West euryoecious .\
(FaBricius, 1804) Palacarctic | hylophilous
80. Lasioglossum pallens | Holomedi- | euryoecious |
(BrULLE, 1832) terranean eremophilous
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Species recorded at individual survey periods
Sp fﬁes rec;l) rded iffog_fsp h.ical CClZlimatcilc MoéczAr: | BENEDEK: | TaNAcs: | TanAcs & |TanAcs &
LOECLI istribution cmands 1954- 1967- 1971- | BeNEDEK: |BENEDEK:
1956 1968 1972 1998-2002 [2003-2007
81. Lasioglossum parvudum Buropen hypereur}foemous |
(ScHENCK, 1853) intermediary
82. Lasioglossum pauxil- P?cnml\/[—gﬁ::r euryoecious 5
lum (ScHENCK, 1853) b= " | eremophilous
ranean
83. Lasioglossum polirum | Pontomedi- | euryoecious |
(ScHENCK, 1853) terranean eremophilous
84. Lasioglossum quadrino-| Holomedi- | euryoecious |
tatulum (SCHENCK, 1861) | terranean eremophilous
85. Lasioglossum quadrino- Furopean euryoecious \
tatum (Kirpy, 1802) P eremophilous
86. Lasioglossum quadrisig- | Holomedi- | euryoecious |
natum (SCHENCK, 1853) | terranean eremophilous
87. Lasioglossum serulellum | West Pa- euryoecious .\
(STRAND, 1909) laearctic hylophilous
88. Lasioglossum sexno- INami hypereuryoecious
Central . . +
tatum (Kirpy, 1802) intermediary
European
89. Lasioglossum trichopy- | North Medi- | euryoecious |
gum (BLUTHGEN, 1923) terranean eremophilous
90. Lasioglossum xanthopus | Central euryoecious .
(Kirpy, 1802) European eremophilous
91. Lasioglossum villosu- hypereuryoecious
Ium (KirBy, 1802) e intermediary *
92. Sphecodes alternarus | North Medi- | euryoecious |
SmrtH, 1853 terranean eremophilous
93. Sphecodes ephippius Palacarctic bypereuryoeuous | |
(LiNnNaEUS, 1767) intermediary
94. Sphecodes gibbus Palacarctic bypereuryoeuous \
(LinNaEUS, 1758) intermediary
95. Sphecodes monilicornis Palacarctic bypereuryoeuous \
(Kirsy, 1802) intermediary
96. Sphecodes rufiventris
(PANZER, 1798) Brzageon i *
97. Pseudapis diversipes North Medi- | stenooecious | |
(LATREILLE, 1806) terranean eremophilous
98. Preudapis femoralis North Medi- | stenooecious |
(PaLLas, 1773) terranean eremophilous
99. Pseudapis unidentata | Holomedi- | stenooecious | |
(OLivier, 1811) terranean eremophilous
100. Rophites hartmanni | Central euryoecious .
Friesk, 1902 European eremophilous
101. Rophites quinquespi- Dl e euryoecious
Central . + + + +
nosus SPINOLA, 1808 hylophilous
European
102. Rhophiroides canus A euryoecious 5 5 g 5 g
(EVERSMANN, 1852) B hylophilous
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Species recorded at individual survey periods

Sp iﬁes rec;l) rded iffog_fsp h_ml CCthrnatcllc MoéczAr: | BENEDEK: | TanAcs: | TanAcs & |TanAcs &
together istribution crmands 1954- 1967- 1971- | BEnEDEK: |BENEDEK:
1956 1968 1972 1998-2002 |2003-2007
103. Nomioides minutis- P?cnml\/[—gi?i;:r euryoecious .
simus (Rossi, 1790) P " | eremophilous
ranean
104. Nomioides variegarus | Holomedi- | stenooecious | |
(OL1vIER, 1789) terranean eremophilous
105. Systropha curvicornis | Central euryoecious | | |
(ScoroLi, 1770) European eremophilous
106. Systropha planidens | Holomedi- | stenooecious | |
Giraup, 1861 terranean eremophilous
107. Megachile apicalis Holomedi- | euryoecious | |
SriNoLa, 1808 terranean eremophilous
108. Megachile centuncu- Furopean hypereuryoecious \ .\ \ | \
laris (LINNAEUS, 1758) P intermediary
109. Megachile ericerorum . euryoecious
Palacarctic 2 + + + + +
LEPELETIER, 1841 eremophilous
110. Megachile flabellipes | North Medi- | euryoecious |
Ptrez, 1895 terranean eremophilous
111. Megachile genalis . euryoecious
Morawrtz, 1880 Ll eremophilous *
112. Megachile lagopoda Palacarcic | SULyoecious . .
(LiNNAEUS, 1761) eremophilous
113. Megachile leachella . euryoecious
Palacarctic ; + + + + +
Currs, 1828 eremophilous
114. Megachile leucomalla | North Medi- | euryoecious |
(GERSTAECKER, 1869 terranean eremophilous
115. Megachile ligniseca gg;?a?l euryoecious .
(Kirsy, 1802) hylophilous
European
116. Megachile maritima . euryoecious
(Kirsy, 1802) Balagamali eremophilous * * * * *
117. Megachile pilicrus Holomedi- | euryoecious |
Morawitz, 1877 terranean eremophilous
118. Megachile pilidens West euryoecious | . . .
ALFKEN, 1924 Palaearctic eremophilous
119. Megachile pyrenaca Morthic hypereuryoecious
i Central . d +
PtrezZ, 1890 intermediary
European
120. Megachile rorundata | Holomedi- | hypereuryoecious
: 4 + + + + +
(FaBricius, 1787) terranean intermediary
121. Megachile versicolor Furopean euryoecious | . . .
SMITH, 1844 P eremophilous
122. Megachile willon- gg;?a?l hypereuryoecious | .
ghbiella (Kirpy, 1802) intermediary
European
123. Lithurgus chrysurus | Holomedi- | euryoecious "
FonscoLoMBE, 1834 terranean eremophilous
124. Lithurgus cornutus Holomedi- | euryoecious i
(FaBricius, 1787) terranean eremophilous
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Species recorded at individual survey periods
Sp iﬁes rec;l) rded iffog_fsp h_ml CCthrnatcllc MoéczAr: | BENEDEK: | TaNAcs: | TanAcs & |TanAcs &
LOECLI istribution cmands 1954- 1967- 1971- | BeNEDEK: |BENEDEK:
1956 1968 1972 1998-2002 [2003-2007
125. Osmia aurnlenta Furopean hypereuryoecious . | |
(PanzER, 1799) P intermediary
126. Osmia bidentata North Medi- | euryoecious |
Morawrrz, 1876 terranean eremophilous
127. Osmia brevicornis North Medi- | euryoecious
; +
(FaBricius, 1798) terranean eremophilous
128. Osmia caerulescens Palacarcric euryoecious . .
(LinNAEUS, 1802) eremophilous
129. Osmia melanogaster | Holomedi- | euryoecious |
SpiNoLa, 1808 terranean eremophilous
130. Osmia rufohirta Holomedi- | euryoecious
; +
LATREILLE, 1811 terranean eremophilous
131. Osmia tridentata Holomedi- | euryoecious \ |
Durour. & Perris, 1840 | terranean eremophilous
132. Heriades crenularus | Holomedi- | euryoecious |
NyLANDER, 1856 terranean hylophilous
133. Anthidium floventi- Palacarcic | SUIyoecious . .\ | .
num (FaBriCIUS, 1775) eremophilous
134. Anthidium laterale | West stenooecious .
LATREILLE, 1809 Palaearctic eremophilous
135. Anthidinm manica- Palacarctic bypereuryoeuous | | .\ |
tum (LINNAEUS, 1758) intermediary
136. Anthidium oblonga- Palacarctic | SULyoecious |
tum (ILLIGER, 1806) eremophilous
137. Anthidium strigarum | West stenooecious .\ |
(PANZER, 1805) Palacarctic | eremophilous
138. Coelioxys afra Holomedi- | euryoecious
: + + + +
LEPELETIER, 1841 terranean eremophilous
139. Coelioxys aurolimbara | Holomedi- | stenooecious
% ; + +
FORsTER, 1853 terranean eremophilous
140. Coelioxys brevis Holomedi- | stenooecious
. +
EvErRsMaNN, 1852 terranean eremophilous
141. Coelioxys conoidea Furopean euryoecious .\ .
(ILLIGER, 1806) P eremophilous
142. Coelioxys echinata North Medi- | euryoecious |
FORSTER, 1853 terranean hylophilous
143. Coelioxys elongara West euryoecious .\
LEPELETIER, 1841 Palaearctic hylophilous
144. Coelioxys rufescens Central S——
LEPELETIER & SERVILLE, . +
European hylophilous
1825
145. Stelis puncrulatissima Hossnai euryoecious g
(Kirsy, 1802) B eremophilous
146. Tetralonia armeniaca | Ponto- stenooecious 5 g g
Morawritz, 1878 caspian eremophilous
147. Tetralonia hungarica | Holomedi- | stenooecious
. + +
(FrIESE, 1895) terranean eremophilous
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Species recorded

Geographical

Climatic

Species recorded at individual survey periods

Al b i d 4 MoéczAr: | BENEDEK: | TanAcs: | TanAcs & |TanAcs &
LERgettdtel? Hefeluin S 1954- 1967- 1971- | BENEDEK: |BENEDEK:
1956 1968 1972 1998-2002 |2003-2007
148. Tetralonia macroglossa | Eurotura- stenooecious |
(ILLIGER, 1806) nian eremophilous
149. Terralonia pollinosa foi[clti/ﬁ:ii stenooecious 5 5
(LEPELETIER, 1841) pie- B eremophilous
terranean
150. Terralonia ruficornis foi[clti/ﬁ:ii stenooecious " 5
FaBricius, 1804 pic- i eremophilous
terranean
151. Terralonia salicariae foi[clti/ﬁ:ii euryoecious " 5
(LEPELETIER, 1841) pie- B eremophilous
terranean
152. Tetralonia tricincta foi[clti/ﬁ:ii stenooecious "
Ericuson, 1835 pic B eremophilous
terranean
153. Eucera cineraria foi[clti/ﬁ:ii euryoecious . i 0
EvErRsMmaNN, 1852 pie- B eremophilous
terranean
154. Eucera clypeata Holomedi- | stenooecious | | | \ |
EricHson, 1835 terranean eremophilous
155. Eucera curvitarsis Holomedi- | euryoecious |
Mocsary, 1879 terranean eremophilous
156. Eucera interrupta foi[clti/ﬁ:ii euryoecious \ p | |
Bagr, 1850 pie- B eremophilous
terranean
157. Eucera longicornis Furopean euryoecious | | .
(LiNnNaEUS, 1758) P eremophilous
158. Eucera nigrifacies Holomedi- | euryoecious |
LEPELETIER, 1841 terranean eremophilous
159. Eucera nitidiventris | North Medi- | stenooecious | | | |
MocsAry, 1879 terranean eremophilous
160. EBucera pollinosa North Medi- | stenooecious | | | |
SMITH, 1854 terranean eremophilous
161. Bucera similis North Medi- | euryoecious |
LEPELETIER, 1841 terranean eremophilous
162. Amegilla quadrifas- | North Medi- | stenooecious | |
ciata (VILLERs, 1789) terranean eremophilous
163. Amegilla salviae Pontocas- stenooecious .
(Morawirz, 1876) pian eremophilous
164. Anthophora crinipes | North Medi- | hypereuryoecious |
SMmITH, 1854 terranean intermediary
165. Anthophora retusa European- | euryoecious .\
(LiNnNaEUS, 1758) med. eremophilous
166. Biastes emarginarus | Central euryoecious |
(ScHENCK, 1853) European hylophilous
167. Xylocopa iris Holomedi- | euryoecious |
(CurisT, 1791) erranean hylophilous
168. Xylocopa valga North Medi- | euryoecious " i
(GERSTAECKER, 1872 terranean hylophilous
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Species recorded at individual survey periods
Species recorded Gf:og.rap h.ical Climatic MoéczAr: | BENEDEK: | TaNAcs: | TanAcs & |TanAcs &
Altogether distribution demands 1954- 1967- 1971~ | Benosie ||Baeoaic
1956 1968 1572 1998-2002 |12003-2007
169. Xylocopa violacea North Medi- | euryoecious
; + + + +
(LiNNEAUS, 1758) terranean hylophilous
170. Ceratina chalybea North Medi- | euryoecious
CHEVRIER, 1872 terranean hylophilous +
171. Ceratina cyanea hypereuryoecious
(Kirsy, 1802) Buropean intermediary * * ¥
i %mﬂ[ﬂ North Med- | euryoecious
HEerricH-SCHAFFER, " hylonhil +
1839 iterranean ylophilous
173. Nomada binethgeni | Central euryoecious
N g +
STHCKHERT, 1943 European eremophilous
174. Nomada calimorpha | North Medi- | euryoecious
. +
SCHMIEDEKNECHT, 1882 | terranean hylophilous
175. Nomada flavopicta stenooecious
(Kirsy, 1802) A eremophilous *
176. Nomada fucata West hypereuryoecious . . | .
Panzer, 1798 Palaearctic intermediary
177. Nomada rhenana West
MorawiTz, 1872 Palaearctic i *
178. Bombus barburellus Palacarctic euryoecious . . | .
(Kirpy, 1802) hylophilous
179. Bombus fragrans . stenooecious
(PaLLas, 1771) Lo eremophilous *
180. Bombus hortorum Palacarctic bypereuryoeuous | . | .\ |
(LiNNAEUS, 1761) intermediary
181. Bombus humilis hypereuryoecious
European ; J + + + + +
ILLiGER, 1806 intermediary
182. Bombus hypnorum Naireh, & euryoecious
Central . +
(LiNnNaEUS, 1758) hylophilous
European
183. Bombus laesus mocsary | North Medi- | stenooecious
; + + +
KriecHBAUMER, 1877 terranean eremophilous
184. Bombus lapidarius Palacarctic bypereuryoeuous . | . .\ .
(LiNNAEUS, 1758) intermediary
185. Bombus lucorum Palacarctic euryoecious . .
(LinNAEUS, 1761) hylophilous
186. Bombus muscorum Palacarctic euryoecious | \ |
(LiNNaEUS, 1758) eremophilous
187. Bombus pascuorum Furasian bypereuryoeuous . | . .\ .
(Scoroli, 1763) intermediary
188. Bombus ruderarius gg;?a?l euryoecious . | | . |
(MULLER, 1776) hylophilous
European
189. Bombus ruderatus North Medi- | euryoecious
: + +
Fasricius, 1775 terranean eremophilous
190. Bombus rupestris Palacarctic hypereur}foemous .\
(FaBricius, 1793) intermediary

DOI: 10.21248/contrib.entomol.59.2.335-353


http://www.senckenberg.de/
http://www.contributions-to-entomology.org/

350

TaNAcs, L.; BENEDEK, P. & M6czAR, L.: Changes lucerne pollinating bee populations

Species recorded at individual survey periods

Rprei medcd Copepuicl e MoéczAr: | Benepek: | TanAcs: | TanAcs & [TanAcs &
Altogether distribution demands 1954- 1967- 1971 | Beneoee ||Bexebei
1956 1968 1972 1998-2002 |2003-2007
191. Bombus soroeensis gorih fy euryoecious
(FaBricius, 1776) nta hylophilous
European
192. Bombus subterraneus - euryoecious
Central . +
(LiNnNaEUS, 1758) hylophilous
European
193. Bombus sylvarum Central hypereuryoecious
(LiNNAEUS, 1761) European intermediary E * * *
194. Bombus sylvestris EE hypereuryoecious
European- || 4
(LEPELETIER, 1832) ] intermediary
Borealic
195. Bombus terrestris Pal . euryoecious
(LiNnNaEUS, 1758) agee hylophilous * i * *
196. Apis mellifera Cosmo- hypereuryoecious
LinNaEus, 1758 politan intermediary * i * *

Tab. 2: Dominance ratios of wild bee species recorded at flowering lucerne fields in Hungary during the past

54 years (1954-2007).

Survey Dominant Co-dominant | Subdominant | Accompanying species and Number of
periods speciesand | species and species and their | their ratios in per cents other species
their ratios their ratios ratios in per and their ratios
in per cents in per cents cents % in per cents
MéczAr: | Eucera chpea- Melitta  leporina | Bombus lapidarius (L.): 5.92 % 75 species:
1954- ta BR.: (Pz.): 18.86 % | Halictus eurygnathus BLoTHG.: 4.06 % | 14.26 %
1956 20.46 % Andrena ovatula | Bombus tervestvis (L.): 3.85 %
(K.): 16.90 % Andrena flavipes Pz.: 2.71 %
Melitturga clavicornis LATR.: 2.66 %
Halictus rubicundus (Curist): 2.48 %
Lucera pollinosa Smrra: 2.47 %
Eucera cinerea Lup.: 2.02 %
Eucera nitidiventris Mocs.: 1.22 %
Halictus maculatus Smrra: 1.16 %
Rhophitoides canus Ev.: 0.97 %
BeNEDEK: | Melitta lepo- Bombus tervestris | Halictus simplex (BLUTHG.): 7.06 % 54 species:
1967- rina (Pz.): (L.):15.22 % Bombus lapidarius (L.): 4.85 % 4.6 %
1968 20.15 % Andrena  ovatula | Andrena flavipes Pz.: 2.54 %
(K.): 14.13 % | Eucera chjpeata Er.: 2.51 %
Lasioglossum ma- | Bombus sylvarum (L.):1.96 %
lachurum (K.): | Bombus humilis ITLLIGER: 0.99 %
13.04 % Melitturga clavicornis LATR.: 0.83 %
Rhophitoides ca-
nus Bv.: 1212 %
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Survey Dominant Co-dominant | Subdominant | Accompanying species and Number of
periods speciesand | species and species and their | their ratios in per cents other species

their ratios their ratios ratios in per and their ratios
in per cents in per cents cents % in per cents
TanAcs: | Melirra lepo- Andrena ovarula | Halictus enrygnathus BLUTHG.: 7.42 % | 54 species:
1971- rina (Pz.): (K.):12.14 % Bombus pascuorum (Scop.) : 7.42 % 11.48 %
1972 13.45 % Melitturga clavi- | Lasioglossum malachurum (K.): 7.07 %
cornis LATR.: Andrena flavipes Pz.: 6.72 %
8.12 % Bombus tervestris (L.): 6.20 %
Halictus tetrazonius KLue: 4.28 %
Andrena labialis (K.): 3.81 %
Bombus lapidarius (L.): 3.76 %
Eucera clypeara Er.: 3.41 %
Bombus sylvarum (L.): 2.71 %
Megachile leachella CurTis: 2.01 %
TanAcs & Melitta lepori-| Bombus lapidar- | Megachile leachella Curtis: 3.80 % 70 species:
BENEDEK: na (Pz.): ius (L.): 9.45 % | Andrena ovatula (K.): 3.64 % 7.66 %
1998- 15.73 % Halicrus simplex | Bombus pascuorum (Scop.): 2.80 %
2002 Rhophitoides| BLiTHG.): Andrena vaviabilis Smita: 2.45 %
canus (BEv.): 8.23 % Bombus sylvarum (L.): 2.39 %
14.26 % Andrena flavipes | Megachila willoughbiella (K.): 2.01 %
Pz.:7.54 % Andrena labialis (K.): 1.66 %
Bombus tervestris | Halictus malachurum (K.): 1.32 %
(L.): 6.88 % Bombus hortorum (L.): 1.32 %
Bombus humilis | Eucera clypeara Er.: 1.13 %
[LLIGER: 6.60 % | Megachile maritima (K.): 1.13 %
TanAcs & Bombus ter- | Andrena flavipes | Halictus simplex (BLoThG.): 4.90 % 96 species:
BENEDEK: vestris (L.): Pz.: 10.80 % Lasioglossum malachurum (K.): 4.90 % | 10.63 %
2003- 18.62 % Melitta  leporina | Rhophiroides canus Ev.: 4.81 %
2007 Bombus lapi- | (Pz.): 6.94 % Bombus pascuorum (Scor.): 4.18 %
davius (L.): Andrena labialis | Andrena ovatula (K.): 2.56 %
16.98 % (K):6.54 % Bombus sylvarum (L.): 2.47 %

Bombus humilis ILLIGER: 1.95 %
Megachile leachella Curris: 1.54 %
Meguachile willoughbiella (K.): 1.14 %
Anthidium florentinum (E.): 1.04 %
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Tab. 3: Geographical distribution of wild bee species recorded at lucerne fields in Hungary during the past 54 years (1954-2007).

Range of geographical

Survey periods

b MéczAr: 1954-1956 BeNEDEK: 1967-1968 TanAcs: 1971-1972 TanAcs & BENEDEK: TaNAcs & BENEDEK:
1998-2002 2003-2007
number of | ratio in number of ratio in number of |  ratio in number of ratio in number of ratio in
species per cents species per cents species per cents species per cents species per cents
Holarctic ) 2.25% 1 1.51 % 2 2.94 % 1 1.14 % 1 0.90 %
Eurasian 1 1.12% 1 1.51 % 1 1.47 % 1 1.14 % 1 0.90 %
Euro Siberian = e 1 1.51 % 1 1.47 % 2 1.80 %
Palaearctic 21 23.60 % 17 25.76 % 15 22.07 % 26 29.54 % 27 24.33 %
West Palacarctic ] 3.37 % 3 4.55 % 3 441 % 5 5.68 % 6 5.41 %
European 11 12.36 % 6 9.09 % 7 10.29 % 11 12.50% 15 13.51 %
Central European 7.87 % 3 455 % 3 441 % 2 2.27 % 6 5.41 %
North and Central European 5 3.37 % 3 4.55 % 2 2.94 % 5 5.68 % 4 3.60 %
North European and Borealic 1 1.14 %
Atlantic 2 2.25% 2 3.03 % 1 1.47 % 1 1.14 % 1 0.90 %
European Mediterranean 1 1.51 %
Ponto-Mediterranean 8 5.62 % 5 7.58 % 2 2.94 % 1 1.14 % 1 0.90 %
North Mediterranean 10 11.23 % 8 12.12 % 14 20.59 % 11 12.50% 16 14.41 %
Holomediterranean 15 16.85 % 9 13.64 % 11 16.18 % 17 19.31 % 22 19.83 %
Ponto-Caspian-Mediterranean 5 5.62 % 4 6.06 % 3 4.41 % 3 2.70 %
Euroturanic 1 1.12 % 1 1.14 % 1 0.90 %
Pontic 2 2.25% 2 3.03 % 2 2.94 % 3 3.41 % 3 2.70 %
Pontocaspian 1 1.12 % 1.47 % 2.27 % 2 1.80 %
Total 89 100.00 % 66 100.00 % 68 100.00 % 88 100.00 % 111 100.00 %
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Tab. 4: Climatic demands of wild bee species recorded at floweing lucerne fields in Hungary duing the past 54 years (1954-2007).

Climatic demands

Survey periods

MéczAr: 1954-1956

BeneDEK: 1967-1968

TanAcs: 1971-1972

TanAcs & BENEDEK:

TanAcs & BENEDEK:

1998-0202 2003-2007
number of | ratio in per | number of | ratio in per | number of | ratio in per | number of | ratio in per | number of | ratio in per
species cents species cents species cents species cents species cents

Stenooecious evemophilous species 16 17.98 % 7 10.61 % 12 17.65 % 14 15.91 % 18 16.22 %
Luryoecious eremophilous species 38 42.70 % 3 48.48 % 29 42.65 % 33 37.50 % 48 43.24 %
Hypereuryoecious intermediary species 26 29.21 % 16 24.24 % 21 30.88 % 30 34.09 % 32 28.83 %
Euryoecious hylophilous species 9 10.11 % 11 16.67 % 6 8.82 % 11 12.50 % 13 11.71 %
Stenooeciosus hylophilous species - - - - - = . - - -
Total 89 100.00 % 66 100.00 % 68 100.00 % 88 100.00 % 111 100.00 %
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