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Abstract

The species composition of wild bees was surveyed from March to November, 2008 at Ogawa,
Kitaibaraki, Ibaraki Prefecture. A total of 2,268 individuals belonging to 81 species in five families were
collected. The numbers of species and individuals at the Ogawa site were ranked the highest among areas
so far studied in Ibaraki Prefecture. This area seems to have a richer bee fauna than the other studied sites.
The most predominant family was Halictidae (13 spp., 1,184 indivis.), followed by Apidae (23 spp., 610
indivis.), Andrenidae (19 spp., 336 indivis.). Of 81 species, eight were regarded as dominant species, with
the largest number of individuals (932 indivis.) of Lasioglossum (Evylaeus) apristum (Vachal). The
second most dominant species was Bombus diversus diversus Smith (212 indivis.), which was much less
common than Lg. apristum. 516 individuals of Lg. apristum were collected on flowers of Solidago alitissima,
which bloomed a lot in late autumn. Lg. apristum is known to have a new society of lifestyle, and the number
of individuals has increased by the abundance of worker and food resources. On the other hand, the evenness
at the Ogawa site was ranked the lowest by an extreme domination by Lg. apristum. The tendency of species
composition of wild bees at the Ogawa site is similar to the Mt. Yamizo site and the Mt. Tsukuba site, which
are good forest areas with natural elements. In these sites, Lg. apristum and Bo. diversus diversus, Ceratina

Japonica, which represent forest areas of Ibaraki, were regarded as the dominant species.
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Fig. 1. A: Location of Ogawa, Kitaibaraki and seven other points previously surveyed in Ibaraki Prefecture; B: Magnified map

showing the surveyed area.
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Fig. 2. Relative and cumulative frequencies of eleven species collected at Ogawa, Kitaibaraki. Eight species, for which the lower end of

the 95% confidence limit exceeded 1.9% (average relative frequency), were regarded as dominant species.
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Table 1. Species and number of wild bees collected at Ogawa, Kitaibaraki.
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Family and species name

Japanese name

Number of individuals

Females Males Total %
Colletidae (COL) 93 18 111 4.9
Colletes (Colletes) patellatus Pérez T YT AT INFINT 27 14 41 1.8
Hylaeus (Nesoprosopis) floralis (Smith) AIARXYINFINT 64 1 65 29
Hylaeus (Nesoprosopis) globula (Vachal) TN YA LINFINF 1 3 4 0.2
Hylaeus (Prosopis) submonticola Tkudome FETR Y NFINT 1 1 0.0
Halictidae (HAL) 853 331 1,184 52.2
Halictus (Seladonia) aerarius Smith THH AR TINFINF 5 1 6 0.3
Lasiogl (c ia) blakistoni Sakagami et Munakata TIHAN Y ANFNF 2 2 0.1
Lasioglossum (Dialictus) problematicum (Bliithgen) I URT I aANFNTF 2 2 0.1
Lasioglossum (Evylaeus) affine (Smith) A=V aANFINF 4 4 0.2
Lasioglossum (Evylaeus) apristum (Vachal) =T T aANnFNF 654 278 932 41.1
Lasioglossum (Evylaeus) baleicum (Cockerell) T F AT ANFINT 1 1 0.0
Lasioglossum (Evylaeus) caliginosum Murao, Ebmer et Tadauchi AA4YIaNFNF 7 1 8 0.4
Lasioglossum (Evylaeus) duplex (Dalla Rorre) BT A anNFNF 13 13 0.6
Lasioglossum (Evylaeus) japonicum (Dalla Torre) Z Ry FEANFINF 3 3 0.1
Lasioglossum (Evylaeus) kiautschouense (Strand) Oy ayFEang N 2 2 0.1
Lasioglossum (Evylaeus) longifacies Sakagami et Tadauchi FAZXFHFEINFINF 1 4 5 0.2
Lasioglossum (Evylaeus) metis Ebmer VX FE aNFINF 2 10 12 0.5
Lasioglossum (Evylaeus) miyabei Murao, Ebmer et Tadauchi IXNRTF aANnFNF 1 1 2 0.1
Lasioglossum (Evylaeus) pallilomum (Strand) FONTFEanNFNF 11 1 12 0.5
Lasioglossum (Evylaeus) sibiriacum (Bliithgen) FA Y IANFNF 6 6 0.3
Lasioglossum (Evylaeus) sphecodicolor Sakagami et Tadauchi INTG T A FEANFINF 6 6 0.3
Lasioglossum (Evylaeus) transpositum (Cockerell) INFR Y FEANFINF 22 1 23 1.0
Lasioglossum (Evylaeus) vulsum (Vachal) | o= DA VAT 1 1 2 0.1
Lasioglossum (Evylaeus) yamanei Murao, Ebmer et Tadauchi Y AT A INFNTF 20 6 26 1.1
Lasioglossum (Lasioglossum) ebmerianum Sakagami et Tadauchi LT X)X ANFINTF 21 5 26 1.1
Lasioglossum (Lasioglossum) exiliceps (Vechal) XYY anFoNF 20 20 0.9
Lasiogl (Lasi k (Bliithgen) IHE ANFNF 1 1 0.0
Lasioglossum (Lasioglossum) mutilum (Vachal) HFEA ah s antNs 4 1 5 0.2
Lasiogl (Lasi ) nipponicola Sakagami et Tadauchi YA ANFAF 15 10 25 11
Lasioglossum (Lasioglossum) occidens (Smith) YUATI Y ANTINT 14 3 17 0.7
Lasioglossum (Lasioglossum) proximatum (Smith) AW X AINFINF 9 9 0.4
Lasiogl (Lasiogl ) scitulum (Smith) TYEYANY ANFINTF 1 1 0.0
Lipotrichus yasumatsui (Hirashima) Y A=Y 3R INFINF 1 1 2 0.1
Sphecodes nipponicus Yasumatsu et Hirashima VIRV FYantNF 5 4 9 0.4
Sphecodes simillimus Smith N N R=PAL A 2 2 0.1
Andrenidae (AND) 191 145 336 14.8
Andrena (Andrena) benefica Hirashima Y AF AINFINF 1 1 0.0
Andrena (Andrena) hondoica Hirashima A F T AINFINT 3 3 0.1
Andrena (Andrena) longitibialis Hirashima AR F A RAINFINF 2 2 0.1
Andrena (Calomelissa) prostomias Pérez 7 F R ANFINT 35 60 95 42
Andrena (Calomelissa) tsukubana Hirashima I 7Y T ANTINF 1 21 22 1.0
Andrena (Chlorandrena) knuthi Alfken FNF R ANFINT 37 19 56 2.5
Andrena (Euandrena) hebes Pérez Y IA L ANFINT 8 2 10 0.4
Andrena (Euandrena) laridiloma Strand TuXY IS ANFINF 1 1 0.0
Andrena (Euandrena) takachihoi Hirashima ¥ 71T R ANFINT 13 13 0.6
Andrena (Hoplandrena) dentata Smith MrART B ANF N 4 1 5 0.2
Andrena (Hoplandrena) miyamotoi Hirashima IVE R ANFNF 1 1 2 0.1
Andrena (Melandrena) watasei Cockerell 7y ANFINF 12 11 23 1.0
Andrena (Micrandrena) hikosana Hiraahima b Oy A ANFNT 15 2 17 0.7
Andrena (Micrandrena) kaguya Hirashima NTXAEAINFINF 6 6 0.3
Andrena (Micrandrena) minutula (Kirby) N AYRAINFINT 29 2 31 1.4
Andrena (Micrandrena) semirugosa brassicae Hirashima T T TFRAE AINFINF 3 2 5 0.2
And (o lissa) mi is Hirashima TEIXTCANFNTF 11 14 25 L1
Andrena (Simandrena) opacifovea Hirashima FHheTT e ANFINTF 5 1 6 0.3
Andrena (Simandrena) yamato Tadauchi et Hirashima Y= b xXNFNT 8 5 13 0.6
Megachilidae (MEG) 10 17 27 12
Megachile humilis Smith A I ANFYINF 3 12 15 0.7
Megachile nipponica Cockerell INTGINFYINTF 1 1 0.0
Megachile tsurugensis Cockerell VIV IINF) INF 5 4 9 0.4
Osmia taurus Smith TN I INFINF 1 1 0.0
Osmia cornifions (Radoszkowski) [ AV RAC A A 1 1 0.0
Apidae (API) 553 57 610 26.9
Apis cerana japonica Radoszkowski ZARYIVUNT 109 109 48
Bombus (Bombus) hypocrita hypocrita Pérez FA RN INF 10 7 17 0.7
Bombus (Bombus) ignitus Smith 7RI INFINF 1 1 0.0
Bombus (Diversobombus) diversus diversus Smith A g 2 AT 205 7 212 9.3
Bombus (Pyrobombus) ardens ardens Smith IRIINFINT 2 1 3 0.1
Bombus (Thoracobombus) honshuensis (Tkalcu) N Uea g AV AT 2 2 0.1
Ceratina (Ceratina) esakii Yasumatsu et Hirashima TARE Y Y NFNT 12 2 14 0.6
Ceratina (Ceratina) iwatai Yasumatsu A5 FEYXINFINT 1 1 0.0
Ceratina (Ceratina) megastigmata Yasumatsu et Hirashima 71 X NFNF 14 9 23 1.0
Ceratina (Ceratinidia) flavipes Smith FAEYYNFNTF 7 7 0.3
Ceratina (Ceratinidia) japonica Cockerell RO A AL AL 171 11 182 8.0
Epeolus melectiformis Yasumatsu JUEY AN YNFNTY Y 6 1 7 0.3
Epeolus japonicus Bishoff Y MATTNFNFY Y 1 1 0.0
Eucera nipponensis (Pérez) Zw R FHNF T 3 1 4 0.2
Nomada alboguttata Herrich-Schaeffer IFEFIYTNFNTF 1 1 0.0
Nomada comparata Cockerell VYT )R TNFINT 2 2 4 0.2
Nomada ginran Tsuneki FrIrEITITNFNF 7 7 0.3
Nomada hakonensis Cockerell ST XY TNFINF 2 2 0.1
Nomada harimensis Cockerell N)REFRYT TINFINF 1 5 6 0.3
Nomada icazti Tsuneki A HNARFFIYTTNFINF 1 1 0.0
Nomada japonica Smith A4 3IaTXITINFNF 3 3 0.1
Nomada sheppardana okubira Tsuneki TAXI YT NFINF 1 1 0.0
Nomada towada Tsuneki FIY XY TNFNTF 2 2 0.1
Total 1,700 568 2,268 100.0
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Fig. 3. Relative numbers of bee species for each family collected at Ogawa, Kitaibaraki.
Data sources: Ogawa, present study; Yamizo: Hisamatsu and Yamane (2008); Tsukuba: Hisamatsu (2010); Gozenyama: Tho and
Yamane (1985); Ajigaura: Hisamatsu (2011a) ; Mito: Saito et al. (1992) ; Okadaira: Hisamatsu (2011b); and Sugao: Hisamatsu and
Yamane (2006).
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Fig. 4. Relative numbers of individual bees for each family collected at Ogawa, Kitaibaraki.
Data sources: Ogawa, present study; Yamizo: Hisamatsu and Yamane (2008); Tsukuba: Hisamatsu (2010); Gozenyama: Tho and
Yamane (1985); Ajigaura: Hisamatsu (2011a) ; Mito: Saito et al. (1992); Okadaira: Hisamatsu (2011b); and Sugao: Hisamatsu and
Yamane (2006).
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Table 2. Number of wild bee species collected over 1 year(S), total number of individuals collected (N), Simpson's diversity index (1-D),

and inverse of Simpson's index (1/D) at eight localities in Ibaraki Prefecture.

Surveyed localities

Ogawa Yamizo Tsukuba  Gozenyama Ajigaura Mito Okadaira Sugao
Number of species (S) 81 58 40 43 48 55 52 43
Number of individuals () 2,268 1,741 974 973 684 870 1,464 750
Simpson's diversity (1-D) 0.81 0.90 091 0.91 0.93 0.95 0.94 0.92
Inverse of Simpson's index (1/D) 52 10.2 11.0 11.1 13.7 21.0 16.4 12.6

Data sources: Ogawa, present study; Yamizo: Hisamatsu and Yamane (2008) ; Tsukuba: Hisamatsu (2010); Gozenyama: Tho and Yamane (1985);
Ajigaura: Hisamatsu (2011a); Mito: Saito et al. (1992); Okadaira: Hisamatsu (2011b); and Sugao: Hisamatsu and Yamane (2006).

3. NIETWRIEDIZH 0 7 #iid & DM OIERES X TR T OBBERE (C).
Table 3. Number of common species and Morishita’s index of similarity (C,) between Ogawa (present study) and seven other
localities in Ibaraki Prefecture.

Surveyed localities

Yamizo Tsukuba Gozenyama Ajigaura Mito Okadaira Sugao
Number of commons pecies 43 32 31 27 35 34 28
Morisita's C 4 index 0.71 0.47 0.21 0.06 0.09 0.09 0.09

Data sources: Ogawa, present study; Yamizo: Hisamatsu and Yamane (2008); Tsukuba: Hisamatsu (2010); Gozenyama: Tho and Yamane (1985); Ajigaura:
Hisamatsu (2011a); Mito: Saito ez al. (1992); Okadaira: Hisamatsu (2011b); and Sugao: Hisamatsu and Yamane (2006).
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Fig. 5. Seasonal change of numbers of wild bee individuals for each family collected at Ogawa, Kitaibaraki.
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Fig. 6. Seasonal change of numbers of wild bee species for each family collected at Ogawa, Kitaibaraki.
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Fig. 7. Seasonal changes of the numbers of flowering plant species recorded at Ogawa, Kitaibaraki.
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Table 4. List of flowering plant families recorded at Ogawa, Kitaibaraki and number of flowers species visited by bees.

Family name of plant No.of plant speciesNo in;\il\(/)i'dii})setehat No. .Of bee
(Japanese Name) . .. visited flowers species that
in bloom visited by bees (%) visited flowers
Asteraceae (¥ 7) 24 16 1,161 (51.19) 54
Hydrangeaceae (7 24 1) 5 4 217 (9.57) 19
Apiaceae (1)) 6 2 177 (7.8) 14
Fabaceae (¥ %) 8 5 176 (7.76) 16
Rosaceae (/¥7) 18 9 129 (5.69) 24
Caprifoliaceae (A A 71 X 7) 4 3 63 (2.78) 13
Polygonaceae (% 7°) 8 6 58 (2.56) 13
Adoxaceae (L' > 727V 7) 4 3 45 (1.98) 11
Lamiaceae () 9 3 43 (1.9) 9
Styracaceae (L= F) 2 1 25 (1.1) 11
Araliaceae (7 2 ) 1 1 24 (1.06) 8
Ericaceae (V) 5 4 19 (.84) 11
Oleaceae (EZ7 & 1) 2 2 13 (.57) 5
Balsaminaceae (V') 7 4V 7) 2 2 11 (49) 1
Papaveraceae (7 /) 2 1 11 (.49) 5
Ranunculaceae (¥ > & ) 7 4 10 (.44) 5
Saxifragaceae (¥ /%) 3 2 10 (44) 6
Caryophyllaceae (773 1) 8 1 8 (.35) 4
Amaryllidaceae (& 4> 73F) 2 1 7 (31) 4
Crassulaceae (N7 A7) 1 1 5 (22) 4
Liliaceae (1)) 3 1 4 (18) 1
Amaranthaceae (& 1) 1 1 3 (13) 2
Asparagaceac (¥ %7 ) 2 1 3 (13) 2
Geraniaceae (7 71 v7) 1 1 3 (13) 2
Onagraceae (7 71 /37) 3 1 3 (.13) 1
Commelinaceae (7 L7 %) 1 1 2 (.09) 2
Oxalidaceae (71 % /33) 1 1 1 (.04) 1
Plantaginaceae (4 4 /321) 3 1 1 (.04) 1
Polemoniaceae (/N7 3/ 7') 2 1 1 (.04) 1
Violaceae (A I L) 4 1 1 (.04) 1

unknown 34 (1.5)
Brassicaceae (777 )
Rubiaceae (77 %)
Campanulaceae (¥ ¥ 3 7)
Cannabaceae (7 )
Celastraceae (=3 F )
Cyperaceae (#171) 74)
Gentianaceae (') ~ F7)
Urticaceae (£ 7 7 %)

Araceae (1 I A E)
Betulaceae (/%7 %)
Chloranthaceae (> 3 7)
Convolvulaceae (& )V 7F)
Cornaceae (I A %)
Dioscoreaceae (Y~ / 1 E)
Elacagnaceae (7" 3)
Fagaceae (7'F)
Hemerocallidaceae (7 A L 7°4)
Hypericaceae (4 b F1) v 7)
Iridaceac (7 %)
Lardizabalaceae (7 % &)
Magnoliaceae (€7 L )
Moraceae (7 7)
Orobanchaceae (/\~17 7 )
Phrymaceae (/NL K7 V)
Poaceae (A %)

Primulaceae (27 7 7)
Salicaceae (¥ 7~ F)
Smilacaceae (¥4 7°)
Staphyleaceae (I /377 F)

— e e e e e e e e e e e = NN N W 0o

total 186 spp. 81 spp. 2,268 indiv. (100)
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Fig. 8. Dendrogram showing the intercommunity similarities among eight points surveyed in Ibaraki Prefecture, based on Morishita’s

index of similarity (C ). The clustering was made using an average linkage clustering method.

Data sources: Ogawa, present study; Yamizo: Hisamatsu and Yamane (2008); Tsukuba: Hisamatsu (2010); Gozenyama: ITho and
Yamane (1985); Ajigaura: Hisamatsu (2011a); Mito: Saito ez al. (1992); Okadaira: Hisamatsu (2011b); and Sugao: Hisamatsu and

Yamane (2006).
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