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Abstract:In order to assess the beetle communities structure and species diversity in winter-wheat and different aged ecological
compensation area, field studies were conducted in July-October 2003 and May-June 2004 in the wildflower areas in Bern,
Switzerland. In total, we recorded 6009 individual beetles representing 150 species of 25 families in these areas. Of these, we
recorded a total of 445 individuals of 38 species in winter-wheat fields, 2760 individuals of 46 species in 1-year old wildflower
area, 1325 individuals of 81 species in 2-year old wildflower area, 668 individuals of 73 species in 3-year old wildflower area,
811 individuals of 75 species in 4-year old wildflower area. According to their feeding style, 5189 individuals (86. 35% ) were
phytophagous, 240 (3.99%) were zoophagpus, 578 (9.62%) were mycetophagous, and 2 (0. 03%) were detritophagous.
With regard to the total number of species, 98 (65.33% ) were phytophagous , 40 (26. 67 %) were zoophagous, 10 (6. 67%)
were mycetophagous, and 2 (1. 33%) were detritophagous. Winter-wheat fields were inhabited by a special beetle community,
but they had significantly lower beetle abundance than 1-year old wildflower areas as well as significantly lower species richness
than 2- to 4-year old wildflower areas. The most likely reasons were the very few plant species and the low vegetation

structure. According to the succession of wildflower areas, the only significant difference in abundance and species richness of
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beetles was the higher abundance of 1-year old wildflower areas compared to 3—year old ones. One-year old wildflower areas

had a unique beetle community compared to the older stages, which comprised very similar beetle assemblages. We conclude

that both 1-year old wildflower areas and 2- to 4-years old ones are valuable for the survival of beetles in modern agricultural

landscape.

At the same time, we support the establishment of ecological compensation areas to promote the diversity and

abundance of beetles in cultivated landscape.

Key words ; beetles community; ecological compensation area; winter wheat; species composition
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Table 1 Beetle families with total numbers of individuals and species colleted in the 20 study sites

Bt Yy A # 11 A

Family Species Individuals Family Species Individuals

73 EFl Anobiidae 1 1 F &%} Hydrophilidae 1 1

I %5 Apionidae 11 387 F B Bl Lathridiidae 3 563

1% # Cantharidae 5 53 ¥% 1t $l Malachiidae 3 5

& B $} Carabidae 14 43 HI{E H P Melyridae 2 2

T H} Cassididae 58 1t & # Mordellidae 6 42

K4 F} Cerambycidae 2 4 B B # Nitidulidae 3 2049

H B B} Chrysomelidae 22 1640 B EHF Oedemeridae 4 401

o & Bl Coccinellidae 7 111 X Pl Phalacridae 4 10

B H #l Cryptophagidae 4 10 4 F#l Scarabaeidae 1

% B Bl Curculionidae 23 525 /NEFBL Scolytidae 3 5

Bz % Fl Dermestidae 3 4 B4 BFl Silvanidae 1 1

Ml BB &} Elateridae 6 41 fa ¥ B B} Staphylinidae 19 50

# B B} Hispidae 1 2

&1t Total 150 6009

MNEIEFEIBTFTARNBNERNMNMMEAYREZHHERHEER, EPLUT 3 MR INEBENYFEIS 5, B4 5

&M B B Chrysomelidae (1640 4~4~&,22 #), 2 B H} Curculionidae (525 4,23 #) , /LR P Apionidae (387 14,11
), B4R B A Nitidulidae (2049 P4~ E,3 7)), FHFH B} Lathridiidae (563 44,3 f) , B E R Oedemeridae (401 44,4
EIITHNEBNMNMEELSERYMERE L. HARH RF Styphylinidae (50 N4, 19 #) Fl B #} Carabidae (43 P~
(£ ,14 AF) . B BB} Coccinellidae (111 N ME L7 PO EI KA,
3.2 ARBEMPHE LY fhEE R

AR B FELXEHR

REMH HA 38 F 445 MK, 1~4a =~

f 668 &R 75 PP 811 4~ 4&, WL3E 2,
£2 SHARNERNTAREYHNIAECHBIRFIHARRDARYHMIEKNBTOL

Table 2 Numbers and percentages of phytophagous, zoophagous, mycetophagous, detritophagous and total beetle species and individuals in

winter wheat fields (ww),

old weed strip areas (wa 4)

i B9 Bf e A -

A B 46 Fl 2760 & ,81 #1325 MK, 73

1-year-old weed strip areas (wa 1), 2-year-old weed strip areas (wa 2), 3-year-old weed strip areas (wa 3), 4-year-

——

HEt AR BHEE =g Rk
Bk Phytophagous Zoophagous Mycetophagous | Detritophagous
Habitat type Y #h 3L Sp. : Y ¥ 3 Sp. , )7 3K Sp. , Y7 3 Sp. :
(AME¥ Ind. ) (%) (AR Ind. ) (%) (&% Ind. ) (%) (MEE Ind. ) (%)
XEH ww 21(322) 55.26(2. 36) 16(57)  42.11(12.81) 1(66) 2. 63(14.83) 0(0) 0(0)
1A FTEHD wa 1 35(2595)  76.09(94. 02) 6(46) 13.04(1.67) 5(119)  10.87(4.31) 0(0) 0(0)
2 EE B IEHL wa 2 56(1088)  69.14(82.11) 20(65)  24.69(4.91) 5(172) 6.17(12.98) 0(0) 0(0)
3ELEBFIEH wa 3 51(483) 69. 86(72. 31) 16(43)  21.92(6. 44) 4(140) 5. 48(20. 96) 2(2) 2.74 (0. 3)
A FEE N wa 4 57(701) 76. 00(86. 44) 15(29)  20. 00(3.58) _3(8D) 4.00(9. 99) 0(0) 0(0)
MNER2TLUER . ELAEZHAIYMHENTERBLLEMEZRK, XFTESKH PR HILE . R RFFKAHERILH 5 B0
BNREHE HERLCEFRERA R, U AH . EERREFHEYAHEL. RYET ELFHEMRWE, Rk, EE. d4&F%
GETRARAE, B, FRBESHNESY, U EZREEEE. KFE0N 1~4a RRIEFES P LK 46 FEH BB IMEKE,
Rz 3,
W B RFERSN, £ 1 FAEFEBFROEESER BN RRB A HN S FEFEMH N REKERE 2~ 1 RRE
ﬁ%ﬂﬂﬁ%ﬂmﬁﬁﬁfﬂm%&%ﬁﬁw%i B HEEEARERNFTHABHFRIMT NP BRBRZEEEFEEREZEZR, LE




9 Hj YRR HXKFR HF . LAEHEREBRMEXBPRBEEEHHNER 2287

1, N B EY B L ERAN, MERMEGU MM ERB G RARTHEREUKANMMQIYNE. XFHERS
Siemann ZHARLERE -, AN G S EEYHETITHEERAVWENEREAKBLOMBARSERELEEERELHNBEEEN

HEERRBBRE,

3 Z2EAN1Z4EFEARFERPER 6 BRI EHEMBH

Table 3 Individual numbers of the 46 most abundant beetle species for winter wheat fields (ww), 1-year-old weed strip areas (wa 1), 2-year-

old weed strip areas (wa 2), 3-year-old weed strip areas (wa 3), 4-year-old weed strip areas (wa 4) and total

Yy B 23 1 FAH 244% 34K +F4£H  Bit
Species Family WW LR wal ZEHL wa2 {bHb wa3 fEHL wad  Total
Adrastus pallens F. i BB &l Elateridae 0 13 1 0 0 14
Altica sp. Miill. i B $} Chrysomelidae 0 1 10 17 32
Anotylus tetracarinatus Block & B # Staphylinidae 1 0 10 1 0 12
Apion apricans Hbst. A% F Apionidae 0 0 0 1 45 46
Apion flavipes Payk. 1 2 ¥} Apionidae 1 0 211 10 22 244
Apion malvae F. 258 Apionidae 0 0 2 12 2 16
Apion radiolus Marsh. 2 Pl Apionidae 0 0 1 12 6 19
Apion seniculus Kby. 8 % Bl Apionidae 1 0 4 6 3 14
Apion veriens Hbst. £ % Bl Apionidae 1 0 30 2 1 34
Cantharia lateralis L. £ % $} Cantharidae 12 0 0 0 0 12
Cantharia rufa L. 1t % Bl Cantharidae 7 0 11 4 1 23
Cantharia rubiginosa Miill. 7 M Bl Cassididae 0 0 2 14 42 58
Ceutorhynchus assimilis Payk. % H B} Curculionidae 1 91 1 2 3 98
Ceutorhynchus erysimi F. % H Al Curculionidae 1 14 0 1 0 16
Chaetocnema concinna Marsh. H B $} Chrysomelidae 5 21 6 0 4 36
Chaetocnema hortensis Fourcr. H B $} Chrysomelidae 5 4 5 7 5 26
Chrysomela hyperici Forst. B # Chrysomelidae 0 0 0 4 10 14
Chrysomela varians Schall. H B #} Chrysomelidae 0 0 0 11 19 30
Cleopus solani F. % B $l Curculionidae 0 1 69 0 3 73
Coccinella septempunctata L. & 1 B Coccinellidae 1 12 9 7 1 30
Corticarina gibbosa Hbst. #FH BH # Lathridiidae 66 114 166 137 78 561
Diachromus germanus 1. # B El Carabidae 0 0 i 8 1 10
Gastroidea polygoni L. it B B} Chrysomelidae 0 9 4 0 0 13
Lema lichens Voet i+ &l Chrysomelidae 39 5 0 0 45
Lema nelanopus L. -8 £ Chrysomelidae 235 69 5 11 26 346
Longitarsus anchusae Payk. i B #l Chrysomelidae 0 0 32 0 0 32
Longitarsus nasturtii F. it B Chrysgmelidae 0 0 133 0 2 135
Longitarsus succineus Foudr. B F Chrysomelidae 0 0 8 4 28 40
Meligethes sp. Steph. EE B # Nitidulidae 16 1384 403 186 00 20344
Mordellistena pumila Gyll 1t % B Mordellidae 0 0 0 7 3 10
Mordellistena secreta Horék it & B Mordellidae 0 0 0 4 20 24
Neosirocalus floralis Payk. % H A&l Curculionidae 0 109 17 3 0 129
Oedemera femorata Scop. 8l Oedemeridae 0 0 1 3 11 15
Oedemera lurida Marsh. BBl Oedemeridae 0 0 13 93 235 341
Oedemera virescens L.. 8 E Oedemeridae 0 0 0 11 25 36
Phyllotreta atra F. it B F} Chrysomelidae 0 13 0 0 1 14
Phyllotreta undulata Kutsch. H B # Chrysomelidae 2 542 i 2 2 549
Phyllotreta vittata F. H B # Chrysomelidae 0 275 0 0 0 275
Podagrica fuscicornis L. H B # Chrysomelidae 0 0 1 10 13 24
Propylaea quatuordecimpunctata L. M- B} Cocinellidae 16 24 13 10 10 73
Pseudathous niger L. Wi B &l Elateridae 3 4 7 4 3 21
Rhagonycha fulva Scop. £ # #l Cantharidae 0 5 4 1 3 13
Sitona flavescens Marsh. % B Bt Curculionidae 2 9 41 2 5 59
Sitona lineatus 1.. % H $} Curculionidae 2 2 34 1 19 58
Sitona suturalis Steph. % B Bl Curculionidae 2 B £} 1 5 8 2 3 19
0 1 7 15 8 31

Tychius piciristris F. - Curculionidae

3.3 REMWANFESEEL EERESHNT QBB ZE M ANOVA 4745 BRI & % WL % 5 H A F R4
B B BF LA B AE T | A BETE MR ZE B I L 3 SR R 4 AR 2 AR B O TE S L 4 4F A (I 200 s OB
GEHOTR B 0B A 3 OB B URAE 2 A 4 A FF R MR A BB M A AR B
(B 2b) .1 4t BFIE MM 90 0 20 B L BB 700 6 2 AP A M L4 22 T 5, X B S B AR A Hh B SR 2
BEREFERSSERALE 200, NEPRAEM AEBHNENRVSHRT 13 FEFRBHY LR, X

T

T




2288 £ F ¥ MR 25 4
Sr A B C
b a5 - b b 3 - b
25 | . 8 30 2 ab
e T ab 8 25 - ab
-EAn g | e .
: 0 & _ a
#7315 | ﬂ«g_?o -a & 8
& = ® = sl ® 2 15T
mE 1] R g S L
= = 10 H & S
0.5 |- 5 1 E 0.5 -
0 | | | | | 0 1 | | L | f 0 1 | ] | J
ww wal waZz wa3 wad ww wal wa2 wa3 wad ww wal wa2 wa3 wad
30 —
n 25 ° 2T . 8 aF
8 B -§ 2 TF a a
s 257 g 6 [
;R:E 15 | f? - : % ? >l -
E_*_Pg" By 10 BB 4 2
&S 10 - K o EE 3 L
2 «g | «g |
SEEER 8 kS
l ] | } J J 1 J J ] o i 1 | ] J
o ww wal wa2 wa3 wad o ww wal wa2 wa3 wad " ww wal wa2 wa3 wad
Bl XEHA(ww), 1 1~4 FERFEEREFIEH (wa 1~OPFH PR N EEE MeanSE
Fig.1 Mean+SE of beetle individuals and species in winter wheat fields (ww), and 1~4 year-old wildflower areas (wa 1~4)
HES W ARXEZRAARRBZ BN B EEZR (Turkey - BE, p<<0.05, n=20);(a) FRNMELH CIHEFEH): ANOVA, F=

5.469, p=0.006; (b) BHRYFEH. F=4.752, p=0.011; () BERMMEE CGTEFEHR) . F=5.658, p=0.006; (d) BEHYFHK
B F=6.111, $p=0.004; () BAEBNMEEE F=1.397, p=0.282; () BERUYHMHEE F=3.341, p=0.038 |

Different letters above bars indicate significant differences between habitat types (Turkey-test, p<{0.05, n=20); (a) Number of total
beetle individuals (logarithmic transformed): ANOVA, F=5.469, p=0.006; (b) Number of total beetle species: F=4.752, p=0.011;
(¢} Number of phytophagous individuals (logarithmic transformed); F=75.658, p=0.006; (d) Number of phytophagous species F =
6.111, p=0.004; (e) Number of zoophagous individuals F=1. 397, p=0.282; (f) Number of zoophagous species F=3. 341, »p=0. 038
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Fig.2 Mean+SE of the environmental variables in winter wheat fields (ww), and 1~4 year-old weed strip areas (wa 1~4)
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n“

BRM2ZEEENEES (Turkey- B8, p<<0.05, n=20);(a) kM EZE (XFEZE#): ANOVA, F=20. 999,

p=0.001; (b) HBELEW . F=5.698, p=0.006; (c) YA F=15.673, p=0.001; (d) HHEPYE. F=16.540, p=0.001; (e) ¥
150 m RWMIFAE (R IEFZ B . F=0.915, p=0.480)

Different letters above bars indicate significant differences between habitat types (Turkey-test, p<C(0.05, #=20); (a) Flower abundance
( logarithmic transformed): ANOVA, F=20.999, p=0.001; (b) Vegetation structure: F=35.698, p=0.006; (c) Plant species; F=
15. 673, p=0.001; (d) Plant biomass: F=16.540, p=0.001; (e) Filed size (logarithmic transformed): F=2.733, p=0.069; ()

AN GIEEER). F=2.733, p=0.069; () EF{E# /A [E

Natural landscape in the surrounding s of 150 m (arcsine transformed: F=0. 915, p=0. 480)
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Fig. 3 Corresponding analysis (CA) ordination diagram to compare
the similarity of beetle communities between winter wheat fields
(ww). and 1-t0 4-year-old weed strii.) areas{wa 1~4)
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habitat types more apparent.
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Fig. 4 Canonical corresponding analysis (CCA) ordination diagram
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