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- Ecological Studies on the Wild Bee Fauna in the Rural Area
on Yaku-shima, Kagoshima Prefecture, Nippon
(Hymenoptera, Apoidea)

Shuichi IKUDOME

Laboratory of Biology, Kagoshima Women's Junior College
Kagoshima 890-8565, Nippon '

Abstract. A survey of wild bees was conducted in the rural area on Yaku-shima, Kagoshima Pref., southern
Nippon (lat: 30°14'-28', alt: 0-200 m) in 1982 and 1983. In total 47 species of bees, represented by 1,215 individuals
and belonging to 20 genera in 6 families, were collected by 8 times of sampling, each spending 3 days. The
descending order of the families in which involved a large nﬁmbcr of species and individuals were as follows:
Halictidae (17) > Anthophoridae (10) > Megachilidae (8) > Andrenidae (6) > Colletidae (5) > Apidae (1, excluded
Apis), and Halictidae (534 individuals) > Colletidae (416) > Anthophoridae (95) > Megachilidae (84) > Andrenidae
(73) > Apidae (13, excluded A4pis). The 6 dominant species in descending order were Halictus aerarus> Hylaeus
hirashimai > Hylaeus insularum > Lasioglossum occidens > Amegilla florea > Lasioglossum (Evylaeus) sp. 1. The
first 2 species occupied 37.7% (458/1,215) in numbers among the total number of bee individuals collected. These
aspects were discussed comparing with results obtained in other areas such as Shiroyama Park in Kagoshima-shi
and Sosanji in Miyazaki-shi, southern Kyushu. Phenologic curves in the number of both species and individuals
showed 2 conspicuous peaks at early summer and early autumn, of which the former occupied by Halictidae and
Colletidae and the latter by Halictidae. In phenologic curves of the predominant species, Halictus aerarius showed
the long-termed flower-visiting activity in nearly all season, and the other 3 species also, excluded L. (E.) sp. 1,
showed the long-termed ﬂower-visiting activity comparatively. Flowering plants visited by bees were 65 species in
27 families. About 53% of total bee individuals were collected on Umbelliferae, Euphorbiaceae and Compositae.
Discussion was made on the characteristic of flower-visiting habits in each bee families and the predominant bee

species.
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Fig. 1. The location of Yaku-shima in the southwestern Nippon (A) and the study area in Yaku-shima (B).
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Table 1. Dates, weather conditions, areas and codes of each sampling.
Month Date Year Time Weather Area Code
26 1983 pm Very fine Miyanoura 1I-M-1
Feb. 27 1983 all Fine Onoaida 1I-0
28 1983 am Rainy Miyanoura 1I-M-2
Mar. late 1983 - Condition was not good. - -
22 1982 pm Cloudy sts rainy Miyanoura IV-M-1
Apr. 22 1982 pm Cloudy Anbo IV-A
23 1982 all Cloudy Onoaida V-0
24 1982 am Fine sts cloudy Miyanoura IV-M-2
26 1982 pm Very fine Miyanoura V-M-1
May 27 1982 all Fine Onoaida V-0
28 1982 am Cloudy sts fine Miyanoura V-M-2
28 1982 pm Cloudy Miyanoura VI-M-1
Jun. 29 1982 all Cloudy, very fine later Onoaida VI-O
30 1982 am Fine, cloudy later Miyanoura VI-M-2
26 1982 pm Fine Miyanoura VII-M-1
Jul. 27 1982 all Very fine Onoaida VII-O
28 1982 am Fine sts cloudy Miyanoura VII-M-2.
23 1982 pm Fine Miyanoura VIII-M-1
Aug. 24 1982 all _Fine, cloudy later Miyanoura VIII-M-2
25 1982 - Influence of typhoon - -
26 1982 pm Cloudy Miyanoura IX-M-1
Sep. 27 1982 all Very fine Onoaida IX-O
28 1982 am Cloudy Isso 1X-1
22 1982 pm Fine sts cloudy Miyanoura X-M-1
Oct. 23 1982 all Fine Onoaida X-0
24 1982 am Cloudy Miyanoura X-M-2

am: 9:00-12:00, pm: 13:00-16:00, all: am + pm, sts: sometimes.
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Fig. 2. Changes in climatic conditions at the Local Weather Bureau of Yaku-shima (30°22.9'N, 130°39.5'E).
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COLLETIDAE LA /NFNFE
1. Colletes babai Hirashima et Tadauchi /NNA % I NFNF (9%, 124

V-M-1: 7AXAYT; 1%, 138 V-O: TAXAYT; 6%, 114. V-M-2: THAXAHTTT; 2%,
2. C. patellatus Pérez 77 ML A NFNF (2%, 1)

XM-1: ¥ 7 3v9; 1. X-0: X574, 1%, 14.

3. C. perforator Smith F+F+ L H I NFNF (2F)

X-M-1: Y7V, 183 X0: Y7 vy 14\

4. Hylaeus (Nesoprosopis) insularum insularum Yasumatsu et Hirashima

(118%, 504"

IV-A: 37 F; 1%.IV-0: ¥ A%, 58, THAAYT; 2%, Vx4, 18, "V )
7Y 18 IV-M-2: NI F; 268 V-M-1: THAAHT LT, 259, 28 V-O: THAH VT, 7%.
V-M-2: 7AXAYT; 38%, 28 VIM-1: €7 % F/3F; 15%, 33, THAHT 7, 14. VI-M-2:
EZYFNF;19%, 78, /7K 14, TAFY; 14 VIEM-1: 7/ F; 1%. VII-O: 7 2 F;
1% IX-M-1: #7975V 2xA4;1%. X-0: Y7L r=; 8%. _

5. H. (Paraprosopis) hirashimai Ikudome Y& 7 <X N FNF (999, 124 )

IV-O: ¥V 34, 2%, 188, €54 %; 9. IV-M-2: NI F; 4%, 428, %) V) A,
2. VM-1: TARAHT LT, 1%, "I F; 2%, 28 V-O: THAFIT; 1%, 148 V-M-2: TH
AAYT; 1%, VIM-1: €7 % F/3F; 1%, 14, VIIM-1: ¥ 7/ %; 12%, 204", VII-M-2: K%
YR T, 4%, 283 IX-I: RVYNTF 18,

JAYFRAINFINF

HALICTIDAE a/\F/3FH
6. Halictus (Seladonia) aerarius Smith 7 1 A X I/NF3F (141%, 944")

LO: L7, 19, IV-0: AT F; 29. VML YUY A2, 19, THAHYT; 1. V-O:
SANG 2%, THAFTY T, 29. VM-2: =T 018, X T=20T 2029, THANTT: 3%.
VIM-1: €7 % F/3F; 7%. VIO: w520xL) F; 1%, 7IUN/ANT; 1%. VIM-2: €7 ¥ F
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NF11%, TAFY; 1%, VILM-1: 7/ F; 10%, 24 VII-O: #7; 10%, 24", wa<¥,; 29,
VIEM-2: K& KD 7%; 299, 28, /7K%Y, 19 IXM-1: #7579 2 4; 152, 38, T A
AT 2%, 143, ¥4 M 2%, 98 IX-L AYNT YV 26%, 463, TR XY
3%, 148 X-M-1: Y2V, 93, v vIn; 34, X-0: KFEH; 24. .
7. Lasioglossum (Lasioglossum) occidens (Smith) W AT H ¥ I/NFNF (91, 118

VM-1: THARXTTT;5%. V-O: TIUNIANG; 12%, THATYT; 218, ¥ 7% 4 2
$. VM2 THAKT YT, 6%, Y T=20T 7, 1% VIO: THAAK YT, 3%, #F 2658 FTF
73 2%, AT7TV0YX; 1Y, TUHNA; 1%, VIM-2: €27 ¥ F3NF, 2?, —rYV; 1%. VII-M-1:
75 /7%; 19%. VII-O: 7=/ X7, 5%, va¥x; 1%, 14, 27V99F,; 1%, 7, 3%.
VII-M-2: K% VX777, 3% 18, J7F7; 12, IX-M-1: #baziy; 14, ¥v; 14, IX-0:
KEEM, 6. IX- AVYNTF 18, 14 '
8. L. (L) mutilum (Vachal) H¥Afah%ant N+ (1%, 24)

VIM-1: €2 % F3F; 23, VII-M-2: K& > K 77; 12,
9. L. (L) scitulum (Smith)y 75 E> A IANFNF (9%, 1)

H-0: L%, 1%.1IV-0: T 2F; 2%. V-O: 7UN 4237, 5%, IX-0: KFEEHE; 15. X-0:
<AL E, 1%.
10. L. (L.) laeviventre (Pérez) NTF 7YY an+"F (11%)

IV-O: %Y rnA; 11%.
11. L. (Evylaeus) affine (Smith) <NV INF/NF (1%, 104")

IV-0: #34F; 1%. VI.O: w5yuax/F; 104
12. L. (E.) apristum (Vachal) =34 Qa1+ (3%, 134)

IV-O: WV 73 2%, 593 F; 1% IXM-1: TAY AR F 274, 538 IX-I wYNYD
F V58 XM, A haxy; 34
13. L. (E) trispine (Vachal) k4 FHant N+ (3%, 23) (EricsH)

H-0: Jaw¥aonsfFd; 1%, VIO: AR F: 23 VM-1: ThHATYT; 1%.
V-M-2: THAAYT; 1%,
14. L. (E) sibiriacum (Blithgen) ¥4 Y aNFNF (42, 24)

0-0: L¥755 4%. VI-O: woyuax/)¥; 24,
15. L. (E.) villosulum (Kitby) 47 FHFENFNF (12%)

IV-O: WV 27 M. XL TxF 270, 1%,
16. L. (E.) smilodon Ebmer et Sakagami b7 KA+ FENFINF (3%)

IVM-2: %Y UNA; 1% V-M-1: THAF YT, 1%, VM-2: THAHT T, 1%..
17. L. (E.) ohei Hirashima et Sakagami % 4 TF E/NFNF (99)  (Hracsk)

V-O: THAFYT; 3%, TIUN A5, 1%. VI:O: TUN 435 2%, VII-O: §7; 12.
X-0: ¥Y=AE; 1%, 7T/ F) U 7; 19, '
18. L. (E)sp.1 (35%)

VM-1: TAHAAYT; 209, V-M-2: TAAHNTT; 159,
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19. L. (E)sp. 2 (30%)

VI-M-1: €2 ¥ FNF; 2%, VI-O: 750/ F; 2%. VIM-2: €7 % F/3F; 4%. VII-M-1:
75 % 3%, VILO: 7a¥; 4%, 77 /X7, 1%. IX-M-1: 7757V A4, 4%,

20. L. (E)sp.3 (12%)

IV-0: HF3¥F; 2%, F4R_Y; 1% VM1 YT7VI3; 1%, TAAAYT; 1%. V-M-2: ¥
Ty T v 2%, VIM-1: 2> ¥ 74 1%, €75 FNF; 1%, VIILO: 73 ¥, 1%, ¥7; 1%.
IX-M-1: ZYNTF Y, 12,

21. Nomia (Hoplonomia) punctulata Dalla Torre 7 4 XY NF23F (109, 22d)

VII-O: 2 7Y% F; 123, VIII-M-1: 279 9F; 3%, 43, VIII-M-2: NI+ 5T X, 1%, 2
3, KR 7,18 IX-M-1: #TF7 Y AA4; 1%, IX-0: KRFEEME; 1d. X-0: ¥Y</NF; 2
?, RFEME, 1%, V<1 %E; 12,

22. Sphecodes sp. (2%)
VI-0: 775 1%. IX-M-1: A7 50X 4; 1%.

ANDRENIDAE £ */\F/3FF
23. Andrena (Chlorandrena) knuthi Alfken ¥ /3 & XNF3F (25%, 34")
IV-O: NV 275 19% IV-M-2: =4 F; 6%, 34"
24. A. (Euandrena) luridiloma Strand 30X 3 A € ANFNF (6J)
IM-1: Y273V, 238, VI, 13, TAV ARy F 74,13, axvit; 148 1-0: 7
75F; 14. '
25. A. (Leucandrena) richardsi Hirashima 27 TV X ¥ AN F (1%)
V-M-2: THAAYT; 1%,
26. A. (Melandrena) watasei Cockerell 7 % £k ANFINF (2%)
V-O: ThATVT; 2%.
27. A. (Micrandrena) semirugosa Cockerell 7 75 F < A A)NFNF (28%)
0-0: L¥%, 3%, 775F; 7%. IV-O: #7¥F; 16%, €7 ¥, 2%,
28. A. (Plastandrena) japonica (Smithy IV 27 V) 7T FHE ANFNF (3%, 5d)
M-0: 779%; 18. IV-0: 753 F; 1%, F<4F; 1%. VM-2: 7THAAY7; 14, VI-O: 3
d. VIM-2: €27 % F3F; 1%,

MEGACHILIDAE /& 1) /\FF
29. Chalicodoma sculpturalis (Smith) FFNF Y NF (97)
VI-M-1: 74 FY; 4. VI-O: R’AH; 1. VIM-2: 7FF; 44
30. C. spissula (Cockerell) & ANFYNF (14%, 94)
VI-M-1: 74 ¥VY; 2%, 58 VIM-2: 74+ FY; 3%, 34 VII-M-1: ¥ 5./ F; 9%. VII-M-2:
TR 14
31. Megachile pseudomonticola Hedicke 27 ANF Y NF (1%)
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IX-M-1: 7 X; 1%.
32. M humilis Smith A I ANFYNF (5%, 24")

VILM-1: 1) —T—L F; 14 VIIEM-2: /7 K¥; 18, IX-M-1: 7 X; 49, X-0: Y9N F, 14
33. M. remota sakagamii Hirashima et Maeta $AZH INF Y NF (109, 6J)
L OVLO: TARA YT 18 VEM2: TAEY; 24 VIEM-1: ¥ —T—) F; 28 VIEM-2: K
R T7; 1% IXM-1: 7 X; 138 IX-0: YXNF, 79, AT A4; 2%.
34. M. nipponica Cockerell /35 /% 1) )N F (10%, 78Y) v

V-0: /AT, 2% . VI-O: 7= /FX7;1%. VIIO: 7=/ FX7; 2%, 24. VIII-M-2: K% VK
79, 1%, 28, /787,138 XM-1: Y7 vy, 148 X-0: ¥ Y7 12,148, Y=
¥, 2%, THFIO 11 1%,
35.- Heriades (Michenerella) sakishimanus hirashimai Ikudome Y 5 ¥ <IaNnFYNF (99, 27)

VI-M-1: 7THAXAH 7, 148 VIIM-1: 5./ %, 7%, /7 F7; 2%. IX-I. "y &, 14\
36. Coelioxys yanonis Matsumura ¥/ b Y NFINF (1%)

X-0: ¥y 74 1%,

ANTHOPHORIDAE 3 J h/\F/AFH
37. Amegilla florea (Smith)y AT ARV a7 boNFNF (17%, 223)

VI-O: I 7Y% Y, 28,83, 755, 18, TAMEZT; 13, VILO: I 7YY VX, 7%, 4
ARy 1%, 18 VIM-1: 279V 0F; 2%, 28 IX-M-1: NI FA; 13 IX-I:
7TV F; 2%, 18 X0: T 5 18, YA E; 2%, 28, a7TVUUF; 1.

38. Eucera spurcatipes Pérez YO AT FHNFNF (1%)

IV-M-2: NIy KR, 1%,

39. Tetralonia nipponensis Pérez = v R e+ HA)NF3NF (10%, 95)

IV-O: #3&F, 5%, ¥7r<v; 19, Yx YA, 19,28, ¥437;, 58, #5¥F; 14,
b A 1L?‘. V-0: /437, 3%. '

40. T mitsukurii Cockerell I Y 7 U b F FHNFNF (49)
X-0: Y=NnF; 1%, : .
41, Thyreus takaonis Cockerell % A1+ V) ENFNF (1%, 38) (Fracsh
VI-O: A4 L% F %7, 14. VIIO: 7=/ F7; 24 IX- AVNTF Y 1%,
42. T decorus (Smith) F I NV EINFINF (4%, 43)

VII-M-1: ¥ —=T—=)VF; 1%, 3d. IX-0: 7% F; 2%, 1d. X-0: ¥ ¥V 7¥; 1%,
43. Nomadasp.1 (1%, 14"

IV-0: x4 1%, €5H % 14
44, N.sp. 2 (18"

VIII-M-2: /7 Fv; 14
45. Ceratina iwatai Yasumatsu AT 8 IXNFNF (4%, 23)  HEs)

IX-I. RYNT &Y 42, 24, |
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46. Xylocopa appendiculata circumvolans Smith ¥ 25 % 7 </NF (10%, 8J")

IV-0: T/ %; 14 IV-M-2: RAH; 3. V-M-I: "o F; 29, 18, "Ielvit; 19,
V-M-2: TAXH 7T, 14, VI-0: A, 15, VIM-2: €7 5 F/NF; 4%, TH /=555 2,

2%, 14 VII-M-1: 737;.1%.

APIDAE =

YINFF

47. Bombus ardens ardens Smith I <)V F/3F (10 workers, 3 ")
V-M-1: TAXATYT; 2w. V-O: THAHTTT; 3w, 34, /7 F9; 1lw. V-M-2: TAAH T,

4w.

Table 2. Number of species and individuals of bees collected in the lowland of Yaku-shima, given at supraspecific

levels, and with comparison of relative abundance to the result in Shiroyama and Sosanji.

Species Individuals B
FAMILY (Abbrev.) A B C A B C
Genus (Abbrev.) No. % |No. % |No. % | % d 2P % |2 % |23 W
COLLETIDAE (COL) 5 10.6 2 51 7 175| 228 188 416 343, 14 09 73 125
Colletes (CL) 3 64 - - 3 75 11 15 26 21 - -1 47 8.1
Hylaeus (Hy.) 2 42 2 51 4 100/ 217 173 390 32.1| -14 09| 26 44
HALICTIDAE (HAL) 17 36.2 17 436 15 37.5] 395 139 534 43.9|1174 76.6| 270 46.3
Halictus (HI) 1 21 1 2.6 1 25| 141 94 235 19.3| 399 26.0| 85 14.6
Lasioglossum (Lg.) 4 85 5 12.8 3 75 103 14 117 9.6| 173 11.3} 48 82
Evylaeus (Ev.) 10 21.3 9 231 10 250 139 9 148 12.2| 600 39.2| 136 23.3
Nomia (Nm.) 1 21 1 26 - -l 10 22 32 26 1 01 - -
Sphecodes (Sh.) 1 21 1 26 1 25 2 - 2 0.2 1 01 1 02
ANDRENIDAE (AND) 6 12.8 4 10.2 6 150/ 59 14 73 6.0/ 51 33| 174 298,
Andrena (Ad.) 6 12.8 4 10.2 6 150/ 59 14 73 6.0/ 51 33| 174 29.8
MELITTIDAE (MEL) - - 1 oes o o o o ] 1221
Dasypoda (Ds.) - - - - 1 25 - - - - - 12 21
MEGACHILIDAE (MEG) 8§ 17.0 8 205 5 125 49 35 8 69| 78 517 27 46
Chalicodoma (Ch.) 2 43 2 51 1 25 14 18 32 26 61 4.0 2 03
Megachile (Mg.) 4 85 4 10.2 4 10.0f 25 15 40 3.2 1 0.7 25 43
Heriades (Hr.) 1 21 - - - - 9 2 11 09 - - - -
Euaspis (Ep.) - - 1 26 - - - - - - 4 03 - -
Coelioxys (Cx.) 1 21 1 26 - - 1 - 1 01 2 0.1 - -
ANTHOPHORIDAE (ANT) 10 21.3 8 20.5 5 125 50 45 95 7.8] 215 14.0) 25 4.3
Amegilla (Am.) 1 21 1 26 - -l 15 17 32 26 9 06 - -
Anthophora (An.) - - 1 26 - - - - - -l 16 1.0 - -
Eucera (Ec.) 1 21 ¢ - - 1 25 1 - 1 01 - - 3 05
Tetralonia (Tt.) 2 43 1 26 1 25 14. 9 23 19| 105 6.8 6 1.0
Nomada (Nd.,) 2 43 1 26 1 25 1 2 3 02 22 14 1 02
Thyreus (Ty.) 2 4.3 1 26 - - 5 7 12 10 2 01 - -
Ceratina (Cr,) 1 21 2 51 1 25 4 2 6 05 12 08 10 17
Xylocopa (Xy.) 1 21 1 26 1 25] 10 8 18 15| 49 32 5 09
APIDAE (API]) 1 21 - - 1 25 10 3 13 11 - - 2 03
Bombus (Bm.) 1 21 - - 1 25 10 3 13 11 - - 2 03
Total 47 100, 39 100, 40 100/ 785 430 1215 1100|1532 100/ 583 100

A: Yaku-shima, B: Kagoshima-shi, Shiroyama, C: Miyazaki-shi, Sosanji. (Excluding Apis.)
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3. NFNFHDMEK

AWETH SN2/ F/NFHHIZ, Table 212
N7 & DI, Lasioglossum J&D 2 WIE % 1
FNEL Y o VICHAT, AF6R20E47
L215MBAT, & HOMIIILZ9 @ 5 THo
72, MEHOZEINBELWIE) 2 OE
XD E, anFAFH Q7)) > 3T
MoNFNFRE (108) > NFYNFFE (8 FH)
> BEANFENFE (6Ff) > LA I NFNNTF
B (5f) > IvyNFR (18) %20, E
L 3RHZE N B MEHR S HRERE I DT74.5% %
Hoz. —%, BRBEOLr-8E2 R L,
INFNFR (B3AME) > A H I NFNFE
(416M8f) > a7 I AFANFH (95K >
NFUNFE B4MER) > & ANFAFR (73
) > I8 (13K &40, kR
3EHIFTR T 5 AE A S EAKIC O 284
H86%I2 b L, &4 Y NFAFEBERKT
2N LA TV Z LA TH S, T
FTNTFRO LT EEEEDE Do 12X T 7
A TINFINF (44.0%, 235,534) T, F72,
KB Y NF NFRO %A TN S 5o 121
Tk T YA NFNT (53.6%, 223/416)
T, MAEELSEL - 2filkoTWw D (Fig
3).

RIS, BEMOSVIEEBIICRS &, LA
5 &I Evﬂaeus (10f%) > Andrena (6 FE) >
Megachile (4 ) > Lasioglossum (4 i) >
Colletes (378) TH 5. ZOEIMIX, ERE
TIRILAE (EHEAR) OFRL D EEHE
sF (it & B 7 N B HIR) ok RICHE
PLTWAB., 72721, BEIFTIE Colletes 128 b -
T Hylaeus 737 » 73N 5. BHIIOEARETIZ,
Hylaeus (390M81&) > Halictus (23518 1K) >
Evylaeus (148181K) > Lasioglossum (117181K)
> Megachile (40@1¢) DETH -7, FFET

N&E, 17T Hylaeus 255 » 7 37z & T
HbH., TN, Fig 4 0obhb L5112, BS
TOLAL2 - 30L% Hylaeus D 25 (b5 v <
AUNFNF LT TF X UNFNF) D
22 EITE A,

4. BEE

REBMAEI DL Hh - 7 EAL10FEZFIEET 5 &,
THHTRIANFINF, BT IR INFINT
JUYFRAUINFNF JTATH Y IANFN
F, AVAKRYV T bNFINF, Evplaeus sp. 1, T
7+ A “/’1\?“/\“3", Evylaeus sp. 2, F/3F 1 AN
FNF, TTS5FTACANFNF D, o
NOEOELERRZ R 572012, g (1952) @
BAAEEEZHVT Fig. 312R L. ARIZIE,
ITNENOEPED B EEBOETEL Z0D L
TIRIERM (95%) RLThs. 20 THA
PR (REAK BEH=21%) %k
ATHEAELEEE L, SHICEST LD,
I 6 EFTOETH S,

THHFANFAFIE, BETHELFORAE
THEMLTIMT, BEREEBHRLOFALICE
WTH I EDHENENLVIEIED2MTH -
72, BRFOILME #FEIL) 2Z 0o LkEE
TORERRIZBNTH, AEIIEHEICE 5
TIhW, Lo T, R, =T F>
(B ER ) D% v N BRI B2 i s
ABRTZENTEL, YURIHFANFNF
b, HI - BRBOWRHA TE S E LTE
HoTHY, FifEsFROEMNI»HEDDLE
A ONb. Hylaeus D 2N LML 2 - 3%k
HTVDBRIZDOWTIE, #EEREYOTED /N A
FRADVBEBLTwBERDbNSE (k).

5. ZEHEHE .
Y, NINFHOSRN LB EHRR B 7
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2.1

% frequency

HI. aerarius

Hy. hirashimar
Hy. insularum

Lg. (Lg.) occidens
Am. florea

Lg. (Ev.) sp. 1
Nm. punctulata
Lg. (Ev.) sp. 2 -
Ad. knuthi H

©W 0 N O Ul &> W N -

Ad. semirugosa =

11 Ch. spissula
12 (I babair

S SR

13 7t nipponensis
14 Xy. appendiculata

15 Mg. nipponica

T+ +F F 5 1

16 Lg. (Ev.) apristum

LU AvEVAWE-EVEGRCRON SRCAACAGCAC A,

40 60 80 100

Cumulative percentage

Fig. 3. Relative abundance of the predominant species shown by the occurrence probability method. Percentage

ratio (the top scale) of each species is given by a bar with the fiducial limits. Cumulative percentage curve

(the bottom scale) is given by small circle. The vertical line is the reciprocal of the 100 X number of the

sampled species. Sex ratio in each species is shown in a pie graph on the right side (white sector = female,

black = male). Abbreviations of the genera or subgenera are shown in Table 2.

DIz, BEANCR-EHEBARROEEHHE Y
Fig. 4 DBII/R L7z, fEETIE, @& LTH
BLKICENERE =2 2H Y, BEFIRD
TH2C—28ERol, MEOY—21L, 2
NFNFEE (12ff), e ANFAFR (3H),
DA IYNFNFER (3FE), a¥T IFNF
B (2fE), "FUNFE (15), IYNFH

(1%) THEREShTWwL., —F, IIkOoE—
Zi&k, anFnFH® (9fE), ~NFUNFHR
(4FE), I T INFAFR (4H), 2H Y
NFNFR (27F) O 4FTHERSNS. 2E—
YREBEEITRLTVWADIZINFNFRTH
5. BEEEHHOS Ve ANFAFRIE, BEF
FTIREB 2R LTS, EANFAFEE
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Fig. 4. Phenology. A: the number of plant species in bloom and the number of plant species visited by bees. B: at

the bee family level. Abbreviations of the families are shown in Table 2.

ANEDL B LI IZHMED» BN TKE T TR
BIZEBI L TV B0R3NFYNFRTH L. F
72, DAINFNFRET T IAFAFEO
W&, BEEL I RVREISKTT—F
DEBER-> TV D, IYNFRBEDAD
HBlE 2o TWwaAs, Thida<w it NFI1
L55DTHAH. AL, BHFRICBEALEING
BABm LB ENFEEREL, RIHROLXTE
L6 ATAHBLTEEE#Db S, Rk
DEFZRTHHDT, &L INEHN TIXIERLR
EREHEZ L TWLEH00, BABKM TIZE
EDZLTCwhRnwboEFHEENE. [EEF%
KO TBERDOILEERA O RKT 2 BEINDED
THA9.

B (7~8f) OBWROBIIE, EEED

AREMBED B LT, HRBEIZHEELT
HAobNb 6L (RIHS, 2003). Fig. 4 DA
Pobbhrs L, BABRMTLZDZ L
rEMTAERE BT

xRiZ, EREER5E, ZOLKNRIERIZ,
FEIZBIT 5 L FERICHBE L WfkD 2 ¥ — 2 Hl
Lol WROBER>TWBOIRWZE (6
A) LEF (T~8H) ThY, RIERLIEER
PRERLTwE DEEZOLNS, LAL, &
L5 2 ORHICEEBAHEML TW 203+
UNFRTH B, anFAFRI A S
BINLOTHEHISEL, BEICHE L CHE
HTEDL L hoTndb, IV T INFNAFRNG,
MRETEGEEAEZ 5 S ODOIEMHNICIZZ
NEEL L VD, ErLKTICT—ERBTHER
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LTW5h., FRICHRTA D INFNFRIT,
E»OE T TEAEHNS L, S L ERET
ML EERBTRIUTER SN o724
CHBM LRI EES A A, EANFANTFRES
INFRHZOWTIZ, BB .

B, 2ATHEaNFAAFROIE (7
¥EVHEZ AINFINT 3??]‘15:1/\%/\“»7—, 7
HHFANFINF) L ANFNANFRO 3
(V2T FANFNF, avIf AN
FNF, TTITFIALANFTNNTF) DHEIL
TWABIEDHBE LA, COEITRET ZE
Laholhy, NIAPLBRELIHAEITO3I A
BHZIEE) L COANFAF AN E b Nz,
Bl b B 6 MoOEHRBREITVwO 2O
», VoA SO TEHRORETDHS.

2fhE LT, L BRBOFEHED /N —
E, BRBWIRILTIRESRICNF Y NF R
ML= RBO6NB 33— BTHo
72705, BEHHILFTIE2E—2s8ERL, 4
WEEMLTNB.

Fig. 5121%, B 5T 6 MOFHIHKZRLZ.
WORBIRRPS T AT A INFNNFLITA
IAHYANFNFIE U, TR NS
INFIZ2AEEEBIR LT A, 70yt AN
FNFTEKBICMOTHNE -2 D5 505, H

PREINTBELT, 2L ISVEv. 2
IRV T INFNAFTIEFNLDOD 2 E— 278
HhTBY, 21bT500dHNEww.

6. FhfEtE

C O THER S N BRTER X, Table 3
WRL7Zz&91E, RFEEME (1) 218&L
TerEThuL, 27TR57@65E Th o7z, £ 2T
CFF, WHTEEPORL Y VBT BTN
FoFEEERE RS L, EUR (236M81K,
194%), b ¥4 7HE Q15K 17.7%),

78 (194M81F, 16.0%) DMET AL 3 F&
Zhicy axf (103fEfk, 8.5%),
NI (85, 7.0%), YT av IR (801E
K, 6.6%), ~ A% (758, 6.2%) ) ¥
B 5081k, 4.1%) LHed. tUREEHIEL
P TERLEDN DL T I NFNFR
(75.0%, 177,/236) T, Zhid, @FEL T
Ronsnwy FeRy Ko 79%, FIZ
Hylaeus D3 fe L7z D TH A, 1EOIEEAE
BIEFINZ N SAKET - THRIEF %
FLTWADT, RIEMEEVWEZ B DOARED
NFNRFRIFATELLEHET S, E6iZanst
NFRE (21.6%, 51,°236) O/NEIFEHEHIES
B, ) OROBE L FEEIZERL TWA.
NS A TR T AAFT I TDO1HEIZTTH
BH, NFNFIZE o THRAMLIEREES L <,
INFNF 6 RDOETHRIEL TS, TARXT
T IIMEE E B R BIA D D, HHEfF TS
SLIZRIRERD, THhH EANEIZHENTH LD
THRIEH D EL, BABEKH®TII4~T7THD4
rAMIChzo TR LN, [EDOHEE (B
BEAERELRY) 2HLT, AED
Hylaeus % W& 55 LA T NFINF R LR
HDZ W anF NFROBGEHEIEV. ¥7
BRESEO=HF, "NV )XY, KEOFY
NOF v, XYooy, EFEPoKEEL THIE
HoOBEWT A Ay 5 7Ry 5y 7,
NED HLKE T CHBMEERHORW v/ ¥
7Y, BRI Y — X U HRRnERY
HBAETHDTNHNFNF 5 BHI X BEEE 2T T
W5, ZTHER - EERE HIZEL, BB
D BV anFNFR] (66.5%, 129,7194)
DFHEAZE L\,

RIZ, NFNRFORT IR IEEEY OF
LYz Ve (BAEKR) 2R LTAHS
(Fig. 6). LA I NFAFENE, EBD LI

oz,
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Fig. 5. Phenology in six predominant species. Abbreviations of the genera or subgenera are shown in Table 2.

Hylaeus DF LR ED H - T, IF (42.5%,
177,7416) & v ¥ 4 7% E (24.8%,
103,7°416) @ 2 B721FT67.3% & %o T 5.
T/, EANFAFREFIE (438%,
32/73) &7 77 F# (37.0%, 27./73) D2
FT80.8%% EHTWwA., FIETRENINV J
Y, ZHF, TAY VT Y Y EE
DEA%R, TT7IFRTRT7TTIF, T,

aCVF L EOREEEHIELIDDOTH .
NEYARFEHE, v ARANORIFELBN L
THShBD, ZZTR7HFIE (28.6%,
24.784) ~DFFENE 1AL L oz, T,
TAFY) 1HEANDFETH B0, AFNFYN
F, CANFYNF FATINFYNFO 3
ThARESh, S5 AR (214%, 18/
84), wa Xk (19.0%, 16.84), * 7 #
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Table 3. Number of bee individuals collected on flowers of various plant families.

No. of Number of bee individuals
Plant family (Abrrev.) plant Sex Family

species| ¢ & $& % | COL HAL AND MEG ANT API
Umbelliferae (UM) 5 131 105 236 194 177 51 - 4 4 -
Euphorbiaceae (EU) 1 186 29 215 177 103 93 4 2 1 12
Compositae (CO) 12 97 97 194 16.0 7 129 32 14 12 -
Araliaceae (AR) 2 80 23 103 8.5 34 53 - 16 - -
Rosaceae (RO) 5 47 38 85 7.0 37 36 2 2 8 -
Myrsinaceae (MY) 1 65 15 80 6.6 46 29 1 - 4
Leguminosae (LE) 9 66 9 75 6.2 9 40 3 18 5
Gentianaceae (GE) 1 19 31 50 4.1 21 - - 29 -
Cruciferae (CR) 5 32 9 41 3.4 - 8 27 - 6 -
Sterculiaceae (ST) 1 6 20 26 21 1 1 - 24 - -
Polygonaceae (PO) 2 16 5 21 1.7 - 21 - - - .
Ulmaceae (UL) 1 17 4 21 1.7 - 21 - - - -
Amaranthaceae (AM) 1 2 9 11 0.9 - 11 - - - -
Vitidaceae (VI) 2 6 3 9 0.7 1 2 4 1 1
Convolvulaceae (CN) 2 | 6 3 9 0.7 - 3 - 6 -
Liliaceae (LI) 1 7 - 7 0.6 - 1 1 - 5 -
Saxifragaceae (SA) 2 3 3 6 0.5 - 3 3 -
Verbenaceae (VE) 2 4 1 5 04 - 2 - - 3 -
Zingiberaceae (ZI) 2 2 2 4 0.3 - - - - 4
Styraceae (SY) 1 1 2 3 0.2 1 - - - 2 -
Balsaminaceae (BA) 1 1 1 2 0.2 - - - - 2 -
Valerianaceae (VA) 1 - 2 2 0.2 - 2 - - - -
Papaveraceae (PA) 1 1 - 1 0.1 - - - - 1 -
Malvaceae (MA) 1 1 - 1 0.1 - - - - 1 -
Apocynaceae (AP) 1 1 1 0.1 - - - - 1 -
Labiatae (LA) 1 - 1 1 0.1 - 1 - - -
Undetermined 1 1 5 6 0.5 - 6 - - - -
Total 65 797 418 1215 100 416 534 73 84 95 13

(16.7%, 14,784) &fe&, Zh b 4 BT85.7
e EDb, ANTNNFRETTT IAFNF
&, AL DMWY LT B L2bhrb
A, BEIZRICY Y PR (30.5%, 29.°95)
NOHIEEPHBEHR o Twab, T,
AVRY T INFNRFILEBITIT Y EAD
LI BHDTHSE. IyNFROKREZ
TEFATHER (92.3%, 12,713) Lo Twh,
N, AN FNFOIEEAENT HAN
VITREIN-ZEIZE D,

Abbreviations of the bee family are shown in Table 2.

BB, BEME6 OIS EZ RS 2002,
Y OB ER L Y = VOEE % Fig. TITR
L7z, THAFTFRaNnFNFIHESHMIEL,
ZDOREA DR ZFHIEL TV 5B Z LA 57,
B E 78 (38.7%, 91.7235) ~DFifEx
BEW, ZO1H, SV NI 5V (719.1%,
72/91) REEONLZE1 /4% EDTW5S. K
VYN T AFHERETEONA AL EBET
Hol:Z—HELRoTWBEDIDEREDLNS.
F7:, KEBIZHIET ADT, EXERDZOIZ,
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Fig. 6. Flower spectra (sorted by families) visited by the bee families (in terms of individuals ) on Yaku-shima.

Abbreviations of the plant family names are shown in Table 3. (OT: other families.)
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5 F 3T (262%, 44/168) ~OBIFEHE
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FAFIZE o THOBRNES L Y, W
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A YA E ANF AT HEEH LB E VO
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HMAEFTED ?). mﬂnﬁ@ﬁ%%%mt
Tméﬁ,llf%*$®7ﬂXﬁv7&©ﬁ
R0y FiI EBROBBATHEINS L.,
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7 ¥ (76.3%, 29.38) ~DBUHENE L,
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7Y FOERFBIRT, 5 A2 5104 £ TIEX
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F—HLTEBY, AWM H L DH b
N, IAFAFO 1. 11200 THE,
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5.



18 BRE L FHERELE #4075 (2005)
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Fig. 7. Flower spectra visited by 6 predominant species. In each bar, upper section shows the ratios occupied by

plant species and lower section plant families. The symbols of plant species are as follows; Ae: Aralia elata,

Aj: Angelica japonica, Be: Buddleja curviflora, Cl: Crepidiastrum lanceolatum, Cn: Cassia nomame, Ib:

Ipomoea batatas, Mj: Mallotus japonicus, Mt: Ardisia sieboldii, Ni: Rosa multiflora, Pj: Peucedanum

Japonicum, Ru: Rhaphiolepis umbellata, Yd:

subgenera are shown in Table 2.

m =

BABONEHIE (K#h @ ££& 0 ~200m)
WZBWT, NFNFEOEHEME, B5HE, &
MOFHERB LU EE L EZHL 2T
7eIT, 19824E L 19834 EICEN - ERIREE
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REZERL. TOFKR, DTOLHICEY

Youngia denticulata. Abbreviations of the bee genera or

Xhab.
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