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A Wild Bee Survey in Tosayama-Mura (Koéchi Pref.), Shikoku, Japan
(Hymenoptera: Apoidea)*

Syuichi IxupoMme: Laboratory of Entomology, Faculty of Agriculture,
Ko&chi University, Nangoku, Kéchi 783, Japan**

Synopsis The present paper deals with the result of a wild bee survey made in
Tosayama-mura, Tosa-gun, Kochi Prefecture, Shikoku, Japan, during the bee sea-
sons in 1975 and 1976, in order to obtain some basic information upon the faunal
make-up, phenology and flower visiting habits.
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12, BFEMEHT L b O, B 0EARORE L AR OMIEE v I LRSI R
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PERLEDOTE) 0FLL, 1976 EFx AFHEVEL L TfThoTz,

FWAEF 13, SAKAGAMI, LAROCA & MOURE (1967) 3 X U8 SAKAGAMI & MATSUMURA (1967) iz L
ERoT, "FAFOFGHEBL CEHMNCT A TCOREEN» DTS TONFTAFELOFE
YA~ rr AL TRET 2 FEERAL K.

B, 4A» 0 ECHANELBLO 2EICHT TR, REL, BRWNEOE VHIR
Th B, BREGBCEITNTAEOCE Ao YRS 5, HERNIZ, £ 10 p~15 6
LL, 1E#EEG>vT 15~20 52 EE LTHE 7.

Table 1. Dates of sampling and weather conditions.

Code Sampling date Weather
IV-E April 7 f
IvV-L April 25 F
V-E May 14 F
VI-E June 3 c
VI-L June 30 f
VII-L July 27 f
VIII-E August 6 f
VIII-L August 29 c
IX-E Sept. 9 f
IX-L Sept 30 c
X-E Oct. 6 f
X-L Oct. 21 F

E: early half, L: later half, F: very fine, f: fine, c: cloudy.
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Fig. 1. Climatic conditions at Hiraishi, Tosayama-mura (mean of 1971, 1972 and 1973).
Rainfall: histogram; mean temperature: line.

Mean temperature (°C)
S

ThbLOREORE, S8KkRicowvTi Tablel KRLE, 7, HELUFEGTHMES L
BEHEE, BBREEY, 1971 E25 1973 £ co g v Fig. 1 ©RL

ANFAFE, EENAREE T A LARMEARK TS Y BFELvziikov TR, BEb,
1974 # BB EN), LeRoTLROFECTHEbNLMELN, T0o T T EEXMMHOEARET
ZOHED A FAFEOERABEMBRERDLT ERBLAVYE, SLd->T, KREZBL
OHIBIZ BT ABRBEOHMMEEOD 2EEORLBLLESFE, TOoRHPECHELEL LD
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Fig. 2. Maps of the area surveyed.

AEHOEER

FEM, Bame o MdkmdbicfEY 3 LB ELN T, BE20m oFmE» 6 8E ME
G—EIHR) Beie Tkm L EL 2% 900 m ok BRKBME: b 5 (Fig. 2).

Fig 1 253X dic, ToMBRZLBRHNIS L, FHEFER 3000mm iz 5,
i, FHBZESATEOHNLDIEY, FOERREBHD 204 ALA-TrLLTH 3. —F,
KOEBEERIORIEHER L THEVERILL, 11GWETd 3,

A& O, VEERERO 2R 2% (Cryptomeria japonica D. DON) O M K¥ 45 & &
BT S, FHFOKEATEILICREREREEZITRILDRELAVER LA LP >V 5 (Astrag-
alys sinicus L) 3%, THETHRELALEOKETRONI-ONEEch 5, BIEEY I, B2 bz
PTTERLDRLEE, REARDIOLLTE, T AAEIY 452 (Rubus palmatus THUNB.),
7 & ¥ (Pleris japonica D. DoN), v v %, ¥ <7 % (Kerria japonica DC)), % v X% 4% (Ranun-
culus japonicus THUNB.), / 7% 3 (Cirsium japonicum DC.), ¥ ¥ (Deutzia crenata SIEB. et
Zucc.), v v ¥ (Rhododendron spp.), © # ¥ a% v (Erigeron annuus PERS), % 5 7 % (dralia
elata SeEMm.), 7 ¥ % (Clerodendron trichotomum THUNB.), ¥ ¥ v ¥ (Angelica pubescens MAX.),
A4 % ¥V (Polygonum cuspidatum SieB. et Zucc.), ¥ < ~¥ (Lespedeza bicolor TUrRCZ.), # b=
= ¥ (Patrinia villosa Tuss.), ¥ 5 v <= X2 (Aster scaber THUNB.), ¥ 7 ¥ v v (Youngia denti-
culata KiTaM.), & v & v 74 (Bidens biternata MERR. et SHERFE.), = # 5 (Kalimeris yomena

Kitam) Z EndbiFohn 5.

BRELUES

1. NFNFHEOMEK
B, SEOHAETESNITNTO~FAFOME & FEERKE Table 2 10E LT, RHEEE
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DELEEIEMFETFOLD LI THS. 27 5§ (Halictidae) DHBLX ML LCEL LT
¥x2T, BH6HREREOLEESELRL. X, I Y AAFROWTULERE (dpis mellifera
LINNE), FfE (4. cerana FaBrICIUS) & ITHREN DRI Lic, BCETER, ABNREHIKRE
HERT 5.

Table 2. Species and number of the flower-visiting bees at Tosayama.

Family No. Family No.
Species Species
COLLETIDAE A. dentata SMITH 10
Colletes perforator SMITH 47 A. kaguya HIRASHIMA 12
C. patellatus PEREZ 9 A. opacifovea HIRASHIMA 2
Hylaeus floralis (SMITH) 2 A. longitibialis HIRASHIMA 3
HALICTIDAE A. watasei COCKERELL 5
Lasioglossum (Lasioglossum) A. pruniphora HIRASHIMA 1
scitulum (SMITH) 15 A. kerriae HIRASHIMA 4
L. (L.) mutilum (VACHAL) 73 A. omogensis HIRASHIMA 1
L. (L.) occidens (SMITH) 33 MEGACHILIDAE
L. (L.) discrepans (PEREZ) 6 Megachile tsurgensis COCKERELL 10
L.(L)sp.1 2 M. remota sakagamii HIRASHIMA
L.(L)sp.2 14 et MAETA 1
L. (Evylaeus) trispine (VACHAL) 8 M. humilis SMITH
L. (E) pallidalum (MATSUMURA) 16 Osmia orientalis BENOIST 2
L.(E)sp. 1 9 ANTHOPHORIDAE
L.(E.)sp.2 3 Tetralonia nipponensis PEREZ 78
L.(E) sp. 4 3 Nomada japonica SMITH 1
L.(E)sp. 5 1 N.sp. 2 1
L.(E)sp.7 1 N.sp. 4 1
Sphecodes sp. 1 2 Ceratina japonica COCKERELL 97
ANDRENIDAE C. esakii HIRASHIMA et YASUMATSU 1
Andrena knuthi ALFKEN 5 C. satoi Y ASUMATSU
A. prostomias PEREZ 32 APIDAE '
A. tsukubana HIRASHIMA 32 Bombus diversus SMITH 78
A. hebes PEREZ 3 B. ardens SMiTH 70
Total number 701

B HE T 27001, BRIVB ULV TER EEENEY DT Table 3 KiF L.
e o el EWFI U CTEAEE, FilREE, RREELR JUREO R L OMEGK
OBEHRLRLTH 5.

47, SEIOFEROBEEFIO VAL TLSE, EERKCE UL 2 ~F A FR2iefko 33.3%
T EfEED, kicke 2 ~F 35 (Andrenidae) @ 28.6% E7n-»T\wb, BHPEFOLER L
Hols Ui i e = 203, e A ISR E 7 7 h s+ 358} (Anthophoridae) TR OEEK O
HLITIT E A FE LA, 2T AFE, 3 v E (Apidae 707 L Bombus &) B LU Y
Ao Ff (Colletidae) 110088 L, ~~%F V355 (Megachilidae) (3B LT W%
LThE, EEFCECTCE, FEEKEIERT 27 3FE 265Y% CREEERED TSN,
v A ~FARFRORE R Ty T ~F SR 25.7Y% TE 26, v AFE 211 T
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Table 3. Number of species and individuals collected at Tosayama
(given at supraspecific levels), in comparison with the results obtained at Kochi plain
(Shikoku), Kibi (Wakayama Pref., Honshu), Minami (Gifu Pref., Honshu)
and Sapporo (Hokkaido).

No. individuals

S, ° . ° PO
gaé ‘;’l‘l‘sy Sl‘igi-es o s Totl % 1no. species % no. individuals
(Subgenus) P Tosayama Tosa- Kdchi Kibi Mina- Sap- Tosa- K8chi Kibi Mina- Sapporo
yama mi poro yama mi
COLLETIDAE 3 24 34 58 7.1 59 4.2 4.0 11.8 8.3 34 02 0.4 2.5
Colletes 2 24 32 56 4.8 59 2.1 2.0 1.0 80 3.4 0.1 0.3 0.1
Hylaeus 1 — 2 2 2.3 — 2.1 2.0 10.8 0.3 — 0.1 0.1 2.4
HALICTIDAE 14 146 40 186 33.3 26.5 27.1 37.2 42.2 26.5 29.2 34.9 48.0 56.1
Halictus
(Halictus) — —_ — — — 1.5 — — 1.0 — 2.2 — ——r 2.1
(Seladonia) — — — — —_ e 2.1 2.0 1.0 — — 19.2 10.4 4.6
Lasioglossum
(Lasioglossum) 6 117 26 143 14.3 8.8 83 9.8 8.8 204 7.5 1.8 6.8 11.6
(Dialictus) —_ — —_ — —_ — en — 2.0 — — — — 9.3
(Evylacus) 7 27 14 41 16.7 14.7 7.3 11.7 11.7 5.8 15.3 6.9 15.3 13.7
Nomia —_— — e — —_— 1.5 — e —_— _ 4.2 — — —
Sphecodes 1 2 - 2 2.4 — 2.1 2.0 59 0.3 0.1 02 1.1 —
ANDRENIDAE 12 41 69 110 28.6 28.0 20.8 23.5 17.6 15.7 27.9 34.0 10.2 14.9
Panurginus e — —_— — —_ 1.5 2.1 — —_— —_ 0.4 22.2 — —_
Andrena 12 41 69 110 28.6 26.5 18.9 23.5 17.6 15.7 27.5 11.8 10.2 14.9
MEGACHILIDAE 4 10 9 19 9.5 22.1 25.0 5.9 7.8 2.7 152 4.4 0.7 4.9
Chalicodoma — — —_ — —_ 2.9 2.1 — 1.0 — 5.2 0.6 — 0.1
Megachile 3 8 9 17 7.1 11.8 14.5 3.9 2.8 2.4 8.0 3.4 0.6 3.7
Osmia 1 2 - 2 24 1.5 2.1 — 2.0 0.3 1.7 0.2 — 0.8
Coelioxys —_— —_ — — — 4.4 4.2 20 20 — 0.3 0.1 0.1 0.3
Euaspis e — — — — 1.5 2.1 — — — 0.0 0.1 — —
ANTHOPHORIDAE 7 134 46 180 16.7 16.3 18.8 23.5 14.7 25.7 24.1 23.0 33.4 14.1
Amegilla —_— J— — — — 1.5 2.1 ~— — —_ 0.2 0.1 — —
Anthophora — — — — — 1.5 2.1 — — - 0.5 0.1 — —
Eucera — —_— —_— — —— _— 2.1 e 1.0 — — 1.1 — 1.0
Clisodon — e — —_ — _ —_— — 1.0 — — — 0.8
Tetralonia 1 46 32 78 2.4 2.9 42 2.0 — 1i.1 187 2.4 1.7
Thyreus — — —_— — — —— 2.1 — — —_ — 0.1 — —_
Triepeolus — — — —_ —_ 1.5 — — — _ 0.2 — — —_
Nomada 3 2 1 3 7.1 7.4 4.2 13.6 10.7 0.4 1.7 0.4 3.4 1.0
Ceratina 3 86 13 99 7.1 - — 5.9 2.0 14,1 — — 254 11.3
Xylocopa — — — — — 1.5 2.1 2.0 - o 2.8 18.9 2.9 —
APIDAE 2 147 1 148 4.8 1.5 4.2 59 59 211 0.0 35 7.3 7.5
Bombus 2 147 1 148 4.8 1.5 4.2 59 59 21,1t 0.0 35 7.3 7.5
Total number 42 502 199 701 42 68 48 51 102 701 1447 1044 1026 6843

23 LT\ D, BHTEHOMKRE L LT Lk, 2 Y AAFRoEE s #nL T
ot ~FVAFROLUENRILTNDHZ ETHD.

Bur~aTit, BERTs\ T, Andrena 28.67;, Evylaeus 16.7 %, Lasioglossum 14.3%, R\ ~T
Megachile, Nomada %5 X 0% Ceratina 73 Zh 7.1% TEM 6 BX HD TS, BEATFEOMER
LT B &, Megachile DEIEI A LT W5, —J, Ceratina DIHBLL & LDEIFHRE
W S, ORI BT B E VW2 B, B\ TE, Bombus 21.1%;, Lasioglossum 20.4
% Andrena 15.7%, Ceratina 14.1%, Tetralonia 11.1%, OIETER S BE HDT 5. BAFHT
V3, Andrena, Tetralonia % X% Evylaeus @ 3 B2 bfirk §H T ey, 2T, Thb 3B
& AR LT, 23 DI Bombus, Lasioglossum % XU Ceratina DOEIENHERL LTS,

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

B

NFAFHEOLBHRAE 1T 421

% frequency with fiducial limits

L1020 30 %
1. Ceratina japonica —— @
2. Tetralonia nipponensis [::jt\:] @
3. Bombus diversus Y O
4. Lasioglossum mutilum — — \\h\ @
5, Bombus ardens  —— K O
6. Colletes perforator I — D @
7 Andrena tsukubana | ‘z;‘ P
8. Andrena prostomias |1 ] b @

" 20 40 80 %

Cumulative percentage S?étio

Fig. 3. Relative abundance of the predominant species shown by the occurrence probability
method. Ends of each bar show upper and lower limits of statistical confidence at 5%,
reliability. Percentage ratio (scale shown above) of each species is given by a short
vertical line on each horizontal bar indicating fiducial limits. Vertical line at left is
reciprocal of the number of species collected multiplied by 100. Sex ratio in each species
(piegraphs, white= 9, black=g3") and cumulative percentage curve (scale shown below)
are accompanied.

RIC, TEEMEEE BRI T 20D B 8 %, MEOESRKIC X » T Fig. 3 KR L.
T D#ER, Ceratina japonica, Tetralonia nipponensis, Bombus diversus, Lasioglossum mutilum 5 X
O B. ardens O STENMELEEE UL CED BRI, T. nipponensis (LEHMTEHFCREWCLBESETH
ey, o 4B ENC BT 2 BENRELEL DS,

LSEIDERY MR OBEZELHE L, ~F - FOMBHOHOEAYIES = i, kOHBE
ANDAT o FELTEBEBbIRS.

FF, BOVSATHRE L, a~FAFRHIAT B E FEENE L o 513 SEER - B
BEDHFREZHELTEY, O/ —THERED D MEEDOE M AT » TEREL &
TWAHZEERLT WS, —F, ~F V) AFETCRa~FAFBE i, EEEDL\ITESD
EOHIRCE-> TEBEEXED TS, Fl, b2+ AFROBERO R MR KT
WD, BENCEEIRZ Lo Lhvinue,

R, BUv_rThbe, BAFEORELGRETRLZONT, HEUOBEEFRETLA LA LE
%, Hpylaeus, Sphecodes 35 X% Ceratina D 3B TH5. WLBEMTEHFTLLR, HELTLZLR
7ok - 7o @ik, Halictus, Nomia, Panurginus, Chalicodoma, Coelioxys, Euaspis, Amegila, Anthophora,
Triepeolus ¥ L% Xylocopa ® 10 BTH B2, ZhbOHRICIIHELTEZLRTIWTTORE
D3 %B. Bombus DEGEO LRI MHERC X TEAKCE VO, HELNCRT 2842
50, ZORRRDWTE, BREBCH LLBBECEA TV EBEbh., 77K, 20
IRECHAILTCRNEE T EPMORTRY, SLREFCOALTEIEET LD EES
bha.

TN B 2 FEFE MBI N TEWET AL S 525, HE LT Table 3 (3HEEEH 5 3
BCHAZE TR EFAILT, ~FAFHMER LT L BEARR LTV 5.
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A No.plant species in bloom
No. plant species visited by bees

B
wmo_ Total number of individuals
©
2 AP1
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No. species
=
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No. bee species

Ceratina japonica

Tetralonia nipponensis

20+
10+

No. female individuals

20+
104

60+
30+

Bornbus  diversus

Bombus ardens

Lasioglossum  mutilum

10
20

v
| | i |
E L

Fig. 4. Bee phenology at Tosayama. A: number of plant species in bloom and number of
plant species visited by bees. B: phenology at family level, shown by first three letters.

$ @lvw @ 1% $
L L E L E L

C-G: phenology of predominant species.

2. FEHE

Fig. 4 &, HELCBT B+ FOFHEELRT. A, FHEHKE
e OEEE L, EDOHRTHF S FOFFERZ Y OMEERE, By, ~Jr - ~FL£pofE
B LEEROSHZEDEY, C~G ik, BE SHEORHEREYRLTHS.

%7, BEEOETIL, BECELVWEY—2%RL, BCRD Lichs, e #m L T v
ERANFARFRRIT T T HAFAFFIC LB EDTHS.

5. BpEOC— 271X, =-~FFF,

TN, RS L TH 2 BRECHIEE R R - T 5.

K, EEBROETNL, BNDPWECHT TRERE - 272 R Led L, BLhd TR R
L, #K BT THOVNS e = 7 B3RO LB, BPOPERCHT TORERE— 713,

T3¢ -

X
i
L

No. species

No. mate individuals

REE I 7cd T DR
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By TANFAFHD, FECI YAFRIE e 2 7 AFRD, FREREEEBETS7DTH
5. AN DIHT THADLRE NI E =213, WK 2T A AFB L r Th~F 550, #%
IVAFE, a2~ AFRE IO v AT PR, ThERERHET A0 THS. BO
B, BTEEMRORBD EFTFLTR-TWS., 273780, BERCsT % LRE, 4
HEE B L ThIBREDEERER T3,

e, BEEOREEEY RS &, T. nipponensis & B. ardens \XEFEIEEI DO LG Ot
L, £0ftid 3%, Ticdbb C. japonica, B. diversus ¥ L O L. mutilum %, Fh-FhIEIF4LHE
w8 U CHERE R T > C\5. T nipponensis i, SHFPHCOREERELBERE:, 48 F
WhrH 6 A EaE CRIFEORIAE U, RO HBIC o0 - CTHILT 5 Hirh 3 3 o ik o
LDTHB. C. japonica o\ NTIY, FOEFEFOKREIHEE LT3, (SHiokAwa, 1966),
BECKTS LD THY, HELCKTHEERY, EhbRESNCREHHENLHMT 20
RIFE LW EEDLRhEDT, SBOBEECHELIZ T 4R\, Bombus O 2 FEIe>\C
i, caste LB OHSHEDEDOTHED Z LN LSMBIT 5. B. diversus 12k\~C, HENEE

Table 4. Number of bees collected on various plant families.

Number of bees

No. of .
Plant Sex Bee family*

Plant family -
species

@ & Total (%) COL HAL AND MEG ANT API

Compositae 12 180 62 242 (34.5) 56 (2) 58 (8) 3@ 8() 72(5) 35(2
Rosaceae 7 18 20 38 (5.4 1(1) 96 1366 —— 83 7
Leguminosae 4 53 30 83 (11.8)—— 32 11 74 632 9@
Polygonaceae 4 10 5 5(2)—— 14Q) —— —— —— 10
Saxifragaceae 3 64 49 113 (16.1) 1 (1) 28(7) 54(H) —— 2(1) 28(QD)
Umbelliferae 3 19 2 21 (3.0)—— 164 1@ 1@ 34 — —
Caprifoliaceae 2 2 — 2 (0.3)—— — — 1@ —— —— 1@
Cruciferae 2 5 10 15 (2.1) —— 33 113 —— 11 — —
Papaveraceae 2 1 1 2 (0.3) — — 11 —— —— 11 — —
Ranunculaceae 2 13 1 14 (2.0)—— 70 53 1) 1) — —
Labiatae 1 3 — 3 (04—~ —— —— —— — 3
Ericaceae 1 54 2 56 (8.0)—— 1() 18(1) —— 31 34
Euphorbiaceae 1 4 — 4 (0.6) —— 4(1) @ — == ——
Geraniaceae 1 1 5 6 (0.9)—— 51 — — —— 11 — —
Vitaceae 1 2 — 2 (03)—— 2@ @ — — —— —
Araliaceae 1 9 3 12 (1.7 — — 9@ —— 1@ —— 20
Valerianaceae 1 24 4 28 (40)—— 53 —— 1O 2201 — —
Ebenaceae 1 1 — 1 (0.1) —— 14y —— - -
Elacagnaceae 1 - 3 3(04)—— —— — — —— 31 — —
Guttiferae 1 20 — 20 (2.9—— 203 — — —— —  — ——
Salicaceae 1 — 2 2 (03)—— — — 24) —— — = — —
Crassulaceae 1 1 — 1 (0.) —— — — 140 —— - — —
Balsaminaceae 1 18 — B(2)—— —— —— —— — — 18
Total number 54 502 199 701 (100) 58 (3) 186 (14) 110 (12) 19 (4) 180 (7) 148 (2)

*  Number of species in brackets.
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EI NIk T DU, HEORRRAERSA I &, BEEINHEREVC Sl EDBE/RL, &
EXRiehotob Dl Bbhs, Lo mutilum oTE, fBOAIR (SAkacaMI et al., 1972) 235
Bk L EL bhS, WIhOBI LT, AEEPERERC oW, BBk TOARE
BINTWEDT, B THBETILENDD, SROBETHS.

3. BTt

Pt w R bicdie, BEOREELRIZL1cE LT Table 4 iRLI,

SRS i 23 B 54T h Y, * 7F (Compositae) 1248, -3 7 F (Rosaceae) 71§,
< 2§} (Leguminosae) & # 7§} (Polygonaceae) 23 xhZh 48T, Zh b OLE4FEHT,
50.0% & HD T 5.

Fte, ~FAFOBEHEDE EWE, * 75 345%, =%/ v xFf (Saxifragaceae) 16,17,
~ 2% 11.8% OIETH D, hbO LA 3FHOEYETT, ~F A AFHEEEREED 6247
DTS,

s vAgE FERHL, @EAEOEAF 7RIREHTEL TR Y, 7anTh, Colletes B ¥ 7%
1218 100% DEISTHET S - Lit, BUTFHOBEMRELRAKETHY, TOBY, FI7F~D
BMOEFMEY RTZEEYRES TV 5.

2 nFAF RN, 1TROEBICEFTE LTV 50, ehTh, F 78, =%/ v 28, A bFIY
¥ #} (Guttiferae), + V) §} (Umbelliferae) 3 X0 % FRANOFHENF LL, Thih, a~F~F
BOBEERD 31.2%, 15.1%, 10.7%, 8.6% FIV 1.5% Khich, ZhbD SHOEY~D
STEEGRIETT 13.1% ZEDTWS. Lo, ZORHI—BRIE S eIt s HACD
D, BIEIEM & 5 % W BERBERE - TWiRLdDEEZDRS.

L 2 ~FAFEHL, OBOEMEHELTE D, anTh, =%/ ¥ 2§, ¥ ¥ oft (Bricaceae),
A S X 07 75 7§ (Cruciferae) ~OFFEAE LS, Thih, &4 ~F AFRoBEERD
49.1%, 16.4%, 11.8%, H X0 100% T, Zhbo 4FOEY~OHTEEGRIT T 8737 &
EBTWD., = ORTIE, »5REREEY~DOEFEE D -T2 DEFELLNS.

NF ) AFEID, —RIE < ARRIFACHIET A L IKALRTVEZ ETHD, TS
Wb FOEFIEH DRSS DD, Megachile tsurugensis 1%, HEShic 10 Efkr 8 @D F 7
BIRSEL TR D, Mok -, 2B OREYE bRTET S 2 L8 THD. SORD
BATEREM ~ O FEIF, TR DL D EE LD S,

T h T AFERL, 12 BOBWEBIEL TS SO0, F 7B, AR IOF $F=P
(Valerianaceae) ~0OEHEMEBEIMIC L <, FhEh, 7777 A FRORERKD 40.0%, 350
o 31O 122% T, ZhbD 3ROEY~OHTEEGEILG T 872 hH TS, —
w, T OROTEL, Tetralonia Bh < Ay, Ceratina BoF 7 EA I = VERFAT
SHIELTWDZ Enb, JB L -v CRITER~ OB D8 DS O LZEzbhb.

s vSFEN, TEEE 2T, B. ardens NREATRENMEE LUTHEERE LTA L
b, HBHEES OBEEYRHIET S ThA 5 & LA FHISh, 10 BoWYEHIEL TS
2, %8k vy OB, 2% vaRRIOCY Y 7RV VR (Balsaminaceae) DJIE CEHTEME AT
%<, FhEh, I vAFHOBEERED 23.6%, 229%, 189% RXV 121% &RL, th
50 4 B ~OFHIEMGBINFT 7757 ZEHDTD.

KE, BEHIEEOE - Loy i, Table 5 1w Lic. HRHEORS RV AP Y Y 7T,
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Plants predominatly visited by bees.

Table 5.

Visits by each bee family

HAL AND MEG ANT
S

S

Total visits
Q@ & Total

Blooming period

Plant name (Family)

API
S I S I
63 63

I

S I

I

COL
S 1

(%)
(15.8) —

IV-E ~ V-E

1

20 111

45

91

Astragalus sinicus LINN. (LEG)

~ VI-E
VI-L ~ VHI-E

V-E
IV-L. ~ V-E

6 65

9

4

1

1

76 (10.8)

31

Deutzia crenata SIEB. et Zucc. (SAX)
Erigeron annuus PERS. (COM)

Rhododendron spp. (ERI)

2
34

1

47

64 (9.1) —

3

61

40 (5.7) —

2
14

38
17
264 115

IX-L ~ X-L

5

4
14 154 12 41

31 (4.4 2 24
379 (54.1) 3 33

Kalimeris yomena itam. (COM)

Other species

70

16 7 65

4

NP RAFHEOAEBHFAE I 425

T: Individuals.

S: Species;

N AFEEERD 15.8% B 5, By TaoH
AFghe 3 v AFROBHENE LG, BT, v YF,
LAY gt v, YVY CGRAE 2~3f) BX=a
FOIETHHFIEELEL, FThth, ~F-FiaEE
¥ 108%, 91%, 5.7% BIO 44% B HDTE
n, LEREY~OFHEEERT T, 4597 5D
Twb, vy FRIX R2BOAFASFAGEEL, fahs
Th, b2 FAFRO 6 EOFEEEEN KIS %
HHT WA, AP g4V, BEECE T AF
BINSLFHIEL TV, EEE TRy 7 h T 5
Bo 2BIC X BEEN 23 ER EHT WS, v vy
~DETEE, FEAENRIVAFRHO 2B LD LD
THbH., =22 FADHEE, IV AFETFFE02HE
X BbDORRELSTHBN, BEICKT S 2T
AFPlo 4L RorEine.

wiz, ~FAFREEEOZEREY~ D FHIEE %,
Fig. 5 waR LT

C. japonica ¥, 66% 73k 7RI CTIHREI N, 7o T
LAY ad VNDEEEENREW. B AP qF VDB
TR, MhoBITEEIC TR, 6 A%ENL S8
BEiEE T B DT, ROFEMH I AEDOHLE
ZELLTWARED 1 DEEZLRA. THIZDW
CEEEOBWEDL, + I F=VEoF b=
A, REHIVEHELCHEYE, 6FHETHLS, Lk
S 2EDEY ~DRIFELRLS, WENDECIHTT
LAY vEh, Kot 2= REEL, £ ¥
LT, boBTEMYESTELTVS L5 ThA.

Bombus @ 2FETO\NTE, HE ETEDOHEE OB
FeBMEAN X < MBI T 5. B diversus O3B0+
7 F1%, B. ardens OBFFT~ A BEREFELTE D,
SO, MEOHBHOR LB DEELZDR
5.

L. mutilum 13, OFFISFEOMEMEEFEL, * 7§
TRE~DEFIED 38.5% HEDTWAHLOD, FEIFHE
WHE LW EEZ LIS,

B. ardens %L R3O ~F A FH, LS
S OBBERMEEIE L TnWb Z i, EVWHENZ%
B, Yoo tiELILRS.

T. nipponensis %, BB C RS < DEITE
W EETE L T30, BmEPEE CORE T RER
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Ceratina japonica

Compositae EA 3

STTSTISTITTITTITIFTIFITIITITTITITITICSGSITOIBOIOOY
POOCSOCCRCOCCOCOONSOOIOICOSIOOISIESOIOOIOOOISE
POOCEONSNCO0C000000000000000000000

i~

Leguminosae

Tetralonia nipponensis 9 146
Rosaceae
AS
Ericaceae
Valeriaceae .
Bombus diversus ¢ 78 & 0

Umbelliferae CcJ

0008000008008 00000000000000
evs0000600000000s0cs00000000

Saxifragaceae

Lasioglossum mutilum ¢ 63 < 10

Balsaminaceae

EA 6

Yy
77 Polygonaceae FTTEEEITIIITITIIYTS

Pecascsscosssvscoce

Oth
- ers Bombus ardens 2 69 g 1

Fig. 5. Flower visit spectra of five predominant species. In each bar, upper section shows
the ratios occupied by plant species and lower section plant families. Only eight princi-
pal plant species shown by symbols. EA: Erigeron annuus PERrS., PV: Patrinia villosa
Juss., AS: Astragalus sinicus L., CY: Cirsium japonicum DC., BB: Balsamine balsamina
L., AP: Angelica pubescens MaxiM., HP: Hydrangea paniculata SiEB., DM: Deutzia
maximowicziana MAKINO, spp: unidentified species. Black block on the righten and
indicates minor families with species and family number.

BRI TWA, 107, SHEH Y 38 (7Y 7 3 Elaeagnus multiflora THUNB.) ~DEHTEH
ZELD-TDIZH L, ZZTRBEAEN=T2E (Vv y) RELTH 2003 BTH Y, £B
W BT 2EESCHIEEDSEDR EFBERLTWAS X5 EBEbRS.

2 #

1975 &£ L 1976 FremmR L EBEELNizRvyT, 4A»5108%c, A2H, 08»515
BT, " AFHEOBBMR, HXEE, FHEHESXCHESEZascnic, ARBOHELT
Loz,

1, fEshie T AgE, G368 128428701 Hikcdotn,

2, MERCBIRZEBRIN—T1E, a~FAFH (Halictidae) & v 2 ~F 35 (Andreni-
dae) ©d Y, HEEBRLBTIZEBLII V-7, a~FAFH, T 7358 (Anthophori-
dae) XU V7§ (Apidae) Thic. B 5L LT, Cerating Japonica, Tetralonia nippo-
nensis, Bombus diversus, Lasioglossum mutilum 33 X O B. ardens o SENB D bhiz., “OHEL
B (B & P8, 5, £ X L) CoRARRE L RRBEEL k.

3. BHEHHTR, BEEREBCTaAFAFH, L2 ATFAFEBIOCS T I~ FAFFHCX
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ZPEOE -7 8, HAAERCBCT, BOr 71+ A5, HEOIVAFRLE 2 AT 355
CEE2EPLHMEECPITOREREY 2L, FIKOIANFTAFHLF T H AT AFH, Ho Y
AFE, TAFAFEBICIVATFETNXRRIBOUKPLRKICHTTOMESRE -2, Th
Th#dbhi, ¥/, BE58D 55, C.japonica, B. diversus 3 X O L. mutilum o 381213
e E®L <, T. nipponensis b B.ardens ZE»LPEOHEO I, ThEhHEEH 2
TioTwiz,

4 wEEEH LT, BHSAELRBD bhic, AT AFOBERECECERE, %77,
ERIVERBLOART, BEEGED 6240 2ED. ~TAFEROBHEEO Ko
TR, R, MHTREOR EELOEYEE, vV, VYE, vAVady, YYVBX
GarrThboiz., &bic, "FTAFELBOFRED ~OHEE > TR~ T,

Summary

Faunistic investigations of the wild bees were made in Tosayama-mura, Tosa-gun, Kochi
Prefecture, Shikoku, Japan during the seasons from April to October in 1975 and 1976. Bees were
taken on flowers from 10: 00 to 15: 00 on the day of investigation. Sampling was made for 2
days per month at the intervals of about 15 days. The results are as follows.

1. 1In total 42 species of bees, represented by 701 individuals and belonging to 12 genera in
6 families, were collected.

2. In the number of species, Halictidae and Andrenidae, and in the number of individuals,
Halictidae, Anthophoridae and Apidae (Bombus) are found to be abundant. Predominant species
are Ceratina japonica, Tetralonia nipponensis, Bombus diversus, Lasioglossum mutilum and Bombus
ardens. These aspects were discussed comparing with results obtained in other areas such as Kéchi
plain (IKUDOME, 1978), Kibi (MATSUURA e? al., 1974), Minami (YAMAUCHI ef al., 1974) and Sapporo
(SAKAGAMI ef al., 1973).

3. Phenologic curves in the number of species show a conspicuous peak at late spring oc-
cupied by Halictidae, Andrenidae and Anthophoridae. Phenologic curves in the number of indi-
viduals show a conspicuous large peak from spring to early summer occupied by Anthophoridae,
Apidae (Bombus) and Andrenidae, and a comspicuous small peak at autumn occupied by Halicti-
dae, Anthophoridae, Apidae (Bombus) and Colletidae. In phenologic curves of the predominant
bee species, C. japonica, B. diversus and L. mutilum show the long-termed flower-visiting activity
in nearly all season, but 7. nipponensis and B. ardens show the short-termed flower-visiting activity
from spring to early summer.

4. Flowering plants visited by bees are 54 species in 23 families. About 62.4 %, of total bee
individuals are collected on Compositae, Saxifragaceae and Leguminosae. Discussion was made
on the characteristic of flower-visiting habits in each bee families. Plant species which were
frequently visited by bees are Astragalus sinicus L., Deutzia crenata SIEB. et Zucc., Erigeron Annuus
PeRS., Rhododendron spp. and Kalimeris yomena XitaMm. Flower-visiting habits of the predomi-
nant bee species are discussed.
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