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A citizen science approach to reveal the geographical pattern
of production and consumption of a local traditional vegetable ‘Ha-gobo’
(edible burdock with tender leaves)

So ISHIDA' and Waka-gobo Research Project Team

Abstract: The locations of stores selling (or not-selling) #a-gobo (edible burdock with tender leaves), a
traditional vegetable of Yao City, Osaka, in each cultivated area were recorded through citizen science survey.
Volunteers reported 943 stores selling sa-gobo. The Osaka Prefecture accounted for 741 (78.6%) of these. Yao
City cultivated ha-gobo, sold across 642 stores, accounting for 86.6% of the Osaka Prefecture-cultivated crop.
Produce from the Osaka Prefecture was sold in Osaka and the adjacent Prefectures and held more than 80% market
share in the majority of the municipalities. The proportions of stores selling ia-gobo were relatively high in Osaka
Prefecture, the Osaka-Kobe area, and the northwest of Nara Prefecture, and accounted for 89% stores in Yao City.
In conclusion, though Yao City region remains the main a-gobo production area in Osaka, the sales have expanded
beyond the home town. The ha-gobo consumption culture in Prefectures adjacent to Osaka may have evolved
differently from that in Osaka, where it is traditionally consumed. This custom may be driven by /a-gobo sales in
mass stores of major supermarket chains. We have also discussed the effectiveness of the survey using SNS, the
local consumption of the small-scale production in Osaka, and the distribution of ha-gobo cultivated in the other
Prefectures.
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Key words: Yao waka-gobo (the Yao City-cultivated edible burdock with tender leaves) ; food culture;
retail distribution; public participation in scientific research; SNS.
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. < - N . ig. 2. Quantity of ha-gobo traded monthly on the Osaka Prefectural Central
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Table 1. Number and percentage of stores selling ha-gobo Table 2. Number and percentage of stores selling ha-gobo for each
for each producing Prefecture. producing district of Osaka Prefecture.
1 IR L oG 2. KB EE D EEHLAFR .
EHE BEMHE % RCER REHE %
KBRAT 741 78.6 J\NET 642 86.6
RIBRE 104 11.0 KERAFEEER (JAKBRRIMN) 42 5.7
AR E 36 3.8 KBRAT 27 3.6
BIRE 45 4.8 PN 11 15
LERE 9 1.0 M 3 0.4
SFEBHTEE 1 0.1 Szl 3 0.4
MR E 1 0.1 HARH 2 0.3
RRRE 1 0.1 KBREEAA (JAKERR) 2 0.3
R)IEE 1 0.1 9 2 0.3
EEHRNER 4 0.4 FRET 2 0.3
= 943 100.0 BEEhET 2 0.3
KB 2 0.3
A g T 1 0.1
a5 741 100.0

Y% L7zl CAHREMEERROURENH 7208, T2 TRFOTERT VDS
kmﬁﬁmﬁmFﬂWﬁ%%zﬁﬁ‘wfh%a%@%ﬁ%z7b%£éhf?ﬂ T lLidia=d
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[V, s RaReE TR 7225 TTAKIREIMN | OFAH 5 b 0id TRIRIFHEEH] 5L~
NPAHE TR CERBATH L. [JURBH TRBRAEA L [BRBRE ] TR E 2 088.4% % (58 T
7o REICHED L, A L 186.6%NBTHETH A, KT, [REUFEEE JAKBREIM) | 255.7%,
[KBRHF | DFEMRRLAT.6% & 7 > T\ 7z, Al [HERT ] TR [HEZET ] [RBRH ) TR (JA
KBEE) ] T8 TEAET ] [T ] EARER SN2, WL HEa1% RG> 72 JAKRKREOE
BEZATRGIT - AT - SRR - BN SEIEIX - AREOT RS - T ERARBR - KBl - R - N RS
- BEAT). 2B, MEBOPIIZIAZOHEEZZKE LY, TG CErNERY [RRGE] &
AR TG L7 ADSV D RE DS 5 720, [ KB L L CTHEL72d O0FIZIEZ 2T TICHEY
TN EED e TV BTN D 5 .

EH & DERFE A

KB i D R 7E b 1 & K412 7R 9. RS S 72 WE RS O KPR, R RE, SRR,
HFFEBIZALE LTz 2s, T bl G BT, T, MLmc/VURTIE, MU, TR
FEbE (JARBRIMN) 25EHNTwWiz, Ihbidwdnd dulidifgio 73— 725 72,

FlATIIERONRE R L TV, KIRFED D 6, R A % /N ER & Bbil s flR
i, KT, CKBRESN A KBES), B, R, sEZNT, KBKh, Wi EOFH 70 S 5, 144F
FENENOERE R DA (F721ZR CIAERN) C, o3BT 2 TN TORFEZ - 72,
F72, 1709 HISHHTEORR JASEN B L 72 REWETCHr 2, LEE SO METOWGET, Mmoo
(LM & Rl —THND A —/N—TOWRFEZ - 7.

KB i DAV o> 22 Hh O W FE b 1 2 X512 TR 97, KBRS ORI R CUL R I R it & = U A58 & T
Wiz F o IRBERE, FNERE, AERE, FELER 2SNt R E DT H v Tnze (g &
IR E O BT ST IX XTI ERE LT A28, 22N EIRM & FIilLi I elige S v /z) . Bl
EIIEMEATL RSN TV, FBIIRT & B Y, SRlOFHA CIL R E X RIGREA TIEIRFEH MR T
X ol
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A E

Fig. 3. Distribution of stores selling (solid circle) and not selling (white sguare) ha-gobo. A: The whole of Japan (peripheral islands that were not reported
were omitted) ; B: Osaka and the adjacent Prefectures.
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Fig. 3. (Continued)
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KFRATEE

Fig. 4. Distribution of stores selling ha-gobo cultivated in the Osaka Prefecture.
4. KRIHFEEDWSEIG i 0347 (WHA, T OKBRAF & BEHEAT IR0 .
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O RIBEE
@ SHEE
A BIRE
B LERE

Fig. 5. Distribution of stores selling ha-gobo cultivated in major Prefectures except Osaka. White circle: Nagasaki, solid circle: Kochi, solid triangle:
Kagawa, and solid square: Hiroshima Prefecture.

145, KB E LSO FZGER OWGE A O34 (THHAR, K OKBUIT & B IRa60) .
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Z 2T, WSEIEE O &SI A KIRIFE O GEIES OSSR OB G %, IEELE T A T XHET
MNIricgl Lz (M), ZoEat, #mXIAICBT AR EOTEEER (S =27) LHIRTE 5.
FE O XTI RFE, F723BGEEM o722 L 2R, INERDL E, KRBT EBEFE TR
LD XA TREFEEDR0% U ED Y = 7 % FoO Tz (RFEIEMOHED B > 72 KRR D 64T X AT D 5
580% L1346, ZEIELPKII1IIODH B9, FEEFFNIZ14D 9 H14, SLEEMNIZ16D ) H10). —7F, FEICET
7EINEBEA, FINEA, AR, SHENTORREED Y = 7130% (KTOFRRIZ0-20%) 7272 %
WP R, RIS, BT, T, T CRBFED Y = 7 ANE (100%) 25, JAIUdEE S
NG OB E N TN 72T 72 - 72

BRSEE S HE

WIS, WIS EWFE L C o 22 2 A5 L -SSR B E LT, FOMEIC S D 5 B5E 5
oG ERIEHHEEE) %, IEMAVET A2HRIN BB L (K7). ZoEéiE, ZomiKn
HATHEDIZ) OWRFIERT 2HEO—RIELHNTE 2. HOOTMXNMHIZRRAETHL Z L 2RT
KEHF, B o, 25 BIEILPE S COSEIE SRR iy < KRB CLEEg62% (68THIXHT) | it
FEVNTE T - 3507 - FAFHl - Jewsli - Pl - R - M CE41% (141K, BREEART - SR
T RAEL T O3 TF76% 755 72, JRICFREHO SURB T TIE89%, H AT TId81% 75 »72. —J7, i
HOF TR (100%) % B Tl IXHT O BFE MG & 50381340% LU T T 0, I LR R fL i R C
DIRKETIRIZEA LR SN T WD o7z, EEIICIEEINEANSSEICEE CF189%, 11TH) %
RL7.

[ABR¥LEAF X —/N—] OIEHI

KIRHFN T ORI BB0ME L E O 2 G 3 L7z [ RIS KT A — /8= 38R FH 572, ZNHDNEEHD
A % X8I R T

2D B URFNIARKEF/ ORI LRI 7ES 2 5 F 2200 R5 TIEEHE - BIH R LI S
Fro L ZAHNWBH LN, SROMHEMICITEE L2V EEZINSOGMITEET S, AAEDSKBIFFIZH % A
E9 A EOEHEIZED TV WA, ) BTRINIEBISRBIFPICARM (R o Twi, oo
JEAR IS U CRRHF DA R R 8, R R EE, AR BALTI ORI EHV—7, HELREALEE Tl
20EHC, RIEE GREETH - AT - #dHb UH) ICHIEL TWAR5IE k0o 7

%

FEOEDM

AWFge ik, TRESOTFEICL DV IETIT) O a5 % i T IR 5 2 & 2 ilAiz. 40
2004 AR DI DE B AL, 28FREIF 2> 5 A F12,00004 % 18 2 A 1RGS2 EHERERF IR 54,4297
OEREFT-AIRD [R == EOFEML 5] (2R EFEORD E5) L v BTIRETREY
T2500, L LS RRFEOIETIZ) OFTEERH, ORI & BEEFIR TOIETIZ ) OGS
IZOWTIE, BURZE#H L) ARREIIIBTEX 2 Bbns. T2, HIcHE SN AFEIEER L B
DDV THYUD THERS T E 72, JRWHIFACHIMEED L 2 AT X 2 TREAL, SR04
- HEBOFEIZBNTHE 2 FHEE Vo TIWESL S,

BRI FEINCA L &, RIS ED LE AL L TRHM% D RHEY A =ML 50T, KD OK56%
WAL MAvt—T, A=), FRFMEIZLDLEDE o7 BB L7z A—/S—=THFZEINTVDL I+
DOFEWFHEORE, HRIREETBED64% DAY 4 — N, 27% A — VT, Twitter [3HHILE Y — v & LT
HRThir—T, A=V EOSREOLLETHL LERITHNTWE (HH,2019). &HOEHILM
FEOEEZATH, SNSEHHTAHREEICBNTI ) LA KELEboTWnRWnWEEZ LNA.
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Fig. 6. Market share of Osaka Prefecture-cultivated ha-gobo for each municipality. Blank denotes unsurveyed or no selling store.
6. HiXATF & D RIGHEY =7 (WHA, JROKBT & BEEAFRE). AEolREA IERHEE, $230eEiis sro722 L 2w
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Fig. 7. Proportion of stores selling ia-gobo for each municipality. Blank denotes unsurveyed. H: Higashi-Osaka City; Y: Yao City.
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Fig. 8. Distribution of the stores of the eight biggest supermarket chains predominant in Osaka.
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KIRFFEZE T S DEEM &R
KEHFEEDFEHINERIZOWC A S &, i 2 KD 5 &, M5B o Rl RTEDS D %
CEBENEL O Tz, KBUFREEE JAKRKEMN) THTOEEIZH L D00, KRFEETIZNE
THRHBEEDICEITIZIOTEEMEEZ TCRSZ)ITHS.

KRG EET KRG & Z OB IR TEIZR LN, KPEOMRAIT0% U e mwnws = 7T aR L7z, ZOH
WX, ZNPAO Y 27 % BIGEE L SMBENRED L E WM > Tnwiz, —flE LT, KIRIFN
TOWTEIEH OMEME695FD 5 B, KIRFEEIL585M: (84.2%) , FIFIREEIX87H (12.5%) , HHIREIE20
f (2.9%) , FOMA3M: (04%) Tho7z, b KRAFRIEGETO Bi% o L, 20214E1H ~4
H o R ISR O A FHE KR EAY0,910 kg (99.1%) , BIFEEA0 kg (0%) , EHIEFEA 358 kg (0.9%)
72072 CRBUGFhJeEl e i & i & o & —fRal &, 2021). BIGELE O REREE DSEIZS T o aHcEin
WEWIIR=FIEHLLDOD, KEFENKRFNTE WY 2 7% 505 &) TIEFEL TR,

KIRHFEEZEZIZ ) 122V, S ROFHE TIEHIT A BRE IR 2 w2 Lz mhoadES, il
B, fR, BT, BT TH WG STV, ISR TRTHLTHE-O 7/ S— s Tho72. 2
I T2 H B FEOG] L) EDSITTRIESN T b0 LHEESNL. Hl 2 ITAHIRE4RT
THESNLIMETETIX, E£RT/5— O 2 2RI BB MmO 2% 7-mB»H 5 L v JEH -
HH L 2016). WiTekE e LCIERLTELIZAWb 0D, 75 v RO, &5 WIS 2 B RICo
BIBEHETH D, LN,

T2, BEOEEE LTUIITL AR vh, KRFN TG TN L BEThRTuwa 5 Luna e )
birolz, TNOORPEITHGRBICEL I LIFITEA LR, BEYETRF 2 2B U THIETHE SN
TWhHEITHDH., ZOLI)BREERPELDPHITOILTWION, HEWIZETIT) OEELKE & HI2H
¥od DB 2 - 00 E, WIS OB SRR WESITH 5.

KRR ROBIEREICET3EITF S5 OHEEMOBE L ZDEE

KBFT e OSBRI T O BRFE SRS BR 2 AT AL &, FRIVRTTT89%, B AT T81% &7~ THY,
CIUIAEFEMTH L E EDICAETLE LTEBELTWDL I EERTEEbNA. BRI H CTldJA KPR A
EHHE L CHITCEEY OB A MR THE AT o TB Y (PR, 2016), SO X ) HHUY) MAIZHGEESO
3 HRHAT L0 Lk, F7o, EBEIITKBF, BRAE oM, 2 RIBIRTEEE IR Fe S Fi - b ik
MEWEWIFERIZZR > TEBY), SN OMIE TIXHOFHIIIEFETRE LTHROLNLTNDL I E2MAR 5.
—7J5, AN RERERKBE TIZIZE ALTRON TV D>z, 2O L) BB OSAEI, KK
BIEETHRFA—N—DHIEREDSEBZR L T B2 LGV, A— 23— TR Z RKEHA—IETHA
N, RHIGETHIET 5 &) s — M Tdh 5 (EHE, 2010). KEFHN TI0E LD ESH 2 AT 5
[RBGLE KT A — 85— | DIESOSAi % BA Ebird X 12, TS O RGN EENZ AP LA I LR 5
W, AR, AEEIES CESOREDS EV—T, FIHLERI & REENOLIEIZIZ LA E R o
72, CO5AE, RO NI - TIE) OWGEEfioZE X =8 5. FEIITS OumamEH, fF
WHIRILE. - RBEEINTIIE AL ON TV W E WS T 20T, ZOWIESDH 5 RS 2K
270185000 L\,

SEM SHBOMIBIEED S5 A D KRFEDEIFS &1

PLEDS, RERIFEDOETIZHIZOWT, A & B OB E I CE SV TRIEZ LTAL. 7
- LEFEMIIVBTTHY, THIEELLELLLEWEESTLIZE)THL. AEHMOSETIE, EHFEE
DEEW2 L TW5, —F, HEIZOWTIEE ) 7259 7. AEMOHIETORMAARITD E LD,
TS LR & BRI R A Tz, 2O COHBROHFICOWCIE# R T— 5 v on, ik
KL TWLIRBEA R, HEMO HIZBWT, KERFEZE T ) IEIHROEHRE 3 & v ) Bz d T
ZESHRVLDIZR>TWVES,

CD L) BRBEOMKIL, EHBHEOEEOFEELE W) HTIEIRY T4 ZIEHi s s b ord Lk
W BIZASIMEBEROW L O20ME TIE 7 T v MU & & S ICBIM MRS L & o, AEREIAK S
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KB 2 THEEZEDEBRNNABIZ R > TR LTy —ANd b L) (EH - FH,2016). TOZ & IidERE
OENFORERIZO DY, FHHREICKECEMLZ ) TH 5.

—75, MO &L E V) AL S S OO PGS 2 T < LTI, KIS B IC)A
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WA B A K, 2007; ILAIE A, 2009; KVG-HH, 2019). T 72, LEEE2EINT MBI HITHEE
¥EBATHENDS DY, BATLIHEDREICH/ 2o THREEZEMTL VOGS H5 (KET
7,2006). FEEIZ, A= N—¥EROHDLa PN E 2 MIFRBPNCHERN 2 —F -2 ARDZ L
HLEEDPIEFITE < OKIE,2008), U—7 ) AL E2ECFHEUELE (FATFE) 74) ZHBEEOEA
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bENLITI 2= —2 3 VyHIEABKICED s TWATREEDLH L. WTNIZLTHIITEZLAIE
1, VK L7 TERISEDTE T A A b 1E, 2o THEER STV s E AL R E b0k
WA ETHD., TOZERTT Y FIERBRIE AR E B 2 MO EIC L ILET 2HRTH L2000
L7\,

METHDEINF>DEELEE

AE ORI KRBOFEZE I ICERE BT, MEEDOETIZH IOV TH ISR S
M7z, RIGFRE & SRR T RPRG & BRI TORETT ) FEEZHGIICH ) ZH2#Ho T o, WEEE
DI L, BHEETEMEANTHIESLN TV, RIFEEIZSREOME TILEREANTONEZ iR T S
ol HEZAESMEPEREBETOAEBRELH CHEN) 2 LA, 1~-21I2EBEEL Twiz
5 L < (@os ora bones, 2021a) , F 72T DR O/NEIE~NOR Y TIERFTEIE 7%\ (@os_ora bones,
2021b) LD L THot:, REFETHEESNLETIZ) I, HICHESEL Vb TR was, KT
DEEEZE OV TRNL ) TH L. MEREETIZ) PR O~—F7 v P &) L) IR, BICak~<7
KK OHEEFIR TOHEBEMOIK L BIRT 2 TTREMELSH 5. FELVERO/ZOIZITBEOARE - HET —
¥ BRI TS 5 U ENH 5725 9.

TINEE & R B EIE—ZOEEDH ), LAbMETIIL N T iah o, Al & HE O
WHREEICE R L TR E L BIGICERT 20 THIUE, EITITZHEFE S L CHENER - LB ROIEHKE
FThY, WIHOELO—ERE LT I EMAZL. bobd, JMENRESIND Z LIIRRIFETD
ERLIZL ) B A== DRGNEGI DA PEE L TV AIEEEESH 2. ZOERIZOVTIIIIOREICIEA
72w,

AWFED T A 7 7 AL KB T 37 B A& R C20214E 1 B IS T b NIRRT B I IS BT 2 %ZEE L) LD
AL EINNbOTHY, FELHKIITAEOREL ST -5 OERICELBETEL L OT PN
A AZTEVZ, BRCHIE S -wi) EWZEB RIS LAERZ T X v MG RE TH . F 72,
@os_ora_bones [KIZ1Z Y 4 — MDBIHIZOWT I TAEZ G - 72 JAKRRHMAE BEE 1 v & — I3 URH
ZIE) OHAFRIE R SIZOWT THORZTEW:. Filko & B Y B TF ) OBGEIEROINEIZDH 72> TTRE
ZL OFCTH I ETEHN ., UEo 2 cBilea B L 5.



26 A - B HRARES V-7

52« R TIE, WESNEEAE T T ANOBE5 2L > THIRICAREWERE L Twb I Lh
5, REZINE D HEAR TR CEE X2 BRLIRETH A L V) REILHEL SN TS (Ward-Fear
etal,2019). Z 2 CIEIHRITHM S N5 (Kagawa et al., 2020) (2flfvy, FAESINED S 2 A% [H D
IF)OMRALETINV—T] 2#FHL L, KA (F3=v 7 4—24) A% TRLZZRAESINE % D2
LY A, b, VA — DOERRM L ZRESINE A Tviter DA 7 ) — Y F—ak L7z (IFO—&ET
F@hHHEF 5 XFHINEEYST 5). - @ palstek, @_tanukiudon, @1V64c2RS3PBgBuq, @2YSm31HbwtPU7Sa,
@55tirol, @7257Yoshiya, @A Junko, @aki owl05, @akoyokoi, @alchmistonpuku, @amicoyamigos, @atuika
hmhm, @ayaya_style, @Baboon_lab, @bgnrms20, @Blue Peacock, @bluetittit, @bulgrinbul, @Capitellico, @
chaki2017, @chiekotarol1, @deatxxxx, @depressive_doom, @DnwzwgJodPTzQnp, @fugetsu_love, @garasuhibar,
@go_dongurigo, @hachi_kinkan, @hagimikeneko, @HaraNaotaka, @henayobo, @herochanl, @HirotakaNishi, @
hiyoco noir, @Hoppy93935343, @icchan41543407, @IckSNT02kLotys4, @InamotoYuta, @J1diode, @jasminum18,
(@kawaiiusagil971, @kimegukurumi, @kishitomo2002, @knight maru, @Labaninus, @liriopel971, @lonicela, @
lumix2, @lunba240, @maesyo, @makkotwitt, @mf 1218, @mikeusa jp, minazou, @nabe 12, @nanana05c, @
niconicoyossy, @nobuahp, @nonos1001, @norikal23, @O_Shizenshi_fes, @ogu_ozi, @os_ora_bones, @P_albatrus,
sakamottonoboru, @sakanayama, @sawagani550cc, @sisyamoOOon, @soku26, @subaphylla, @sugim, @SukidaYuu,
(@tadasava, @takofune, Tama, @Tanukel, @to_kosuke, @tokorogist, @Tree Cafe, @tsunamayo31, uminekodou, @
waist_064, @waradimushi, @waterproofmm, @yamogeckosan, @yasude, @yatabe01, @yhanamuguri, @yubunori, ¥
AR, FINEE, OG-, AHEA, % AR, ¥ AT, EWIAR, WEAES, WETa, W EFE, K
PElIF-, KPEiESE, RGMF, BGEEE, ImEe, REFESR T M, B8, EARKE, =R, T
53, ZNE, i Ry, Hh&SE, Bl 58, AFIERER, R %, PIgHEE, hailn], s, b
OB, BPRIEE, AREF W, RN, BEEGE, RERT, 5IE, RE 4G, IRATERIER, BT,
EIR R AR, AR B ) BB, SRS, HEES N & (T Vv 7 7 Xy b B L OIAEE-
HIOPRE)

5 AXE

W 1981 B AR RO ARE . RBORA IR, B, xiv+332+x pp., 6 pls. (& D & AR DICILH143).

Bonney, R., Cooper, C.B., Dickinson, J., Kelling, S., Phillips, T., Rosenberg, K.V., and Shirk, J. 2009. Citizen science: A
developing tool for expanding science knowledge and scientific literacy. BioScience 59:977-984.

FEFFGLEE 2019 J1E . TSR AREE R B &, #rhiU VR R B . VT, /U=, pp. 158-161.

BEHAEHE 2010 A —78—~—7 v b FROAUFE BEHEF, WA, 158 pp. (KM ZE20104E5 B 5 ERIFEET)) .

MHGEW - A B - BRI 2002, 3 TR D ol BUERELAE 28 ORIR, 372 OREIE & FeBE I 6 R U =
SR A BRI I 7E G 21:67-71.

A 22019, T RFAC Twitter & IV 2 R & BE—# 71 FFREZ B & LT 2FHh == — 2 49(6): 4-6.

A #2021 [ T3 | O45 4%~ X 9 . Nature Study 67 (3): 10-11.

Kagawa, O., Uchida, S., Yamazaki, D., Osawa, Y., Ito, S., Chiba, S., and The green-costumed snail’s citizen researchers
2020. Citizen science via social media revealed conditions of symbiosis between a marine gastropod and an
epibiotic alga. Scientific Reports, 10:19647.

EBET R HCF T AT - WAL 1988, 12D OREL EBET K KT W T - I
KL, KRBT ORI [7 3CE B, R, pp. 114-116.

T E S - &5 HEDE 2016, 4272 - Gl OB 22 6 A7z [MEER] 20 B 77 > FLoEM . HiE2eR] 9(2):
189-204.

IR R SEIRILES 2012. 29 BEFEASA v b KEXRRE (ETKY) | https:/www.nogyo.tosa.pref.kochi.lg.jp/info/
dtl.php?ID=662 (FA%HEH : 2022459 20H)

B BB L 2015 ZHEFSEOS M ON) A, WHFIRORE &L BIZENR. HRLCEER, |
5(, 276 pp. (ASAHI ECO BOOKS 37).



WIS DRI [T | oA L EBOBEWHEE — TRAFICLLZ T 70—F — 27

SRR ELER RIS 2021, W & W ZERAEN 202145118 Vol.236 [#E TR | OFRF12-DW T . https://jakyoto.
com/garden/236-hagobou/ (FA4BIEE H © 2022479 H20H)

MHEE2019. L) D7 7 —~<—36 MhExSA (KBF/VET) [R—ZAZ] 1004£05ET. HH
HRI B AL A T 20194E3 F 19 H . https://mainichi.jp/articles/20190319/ddf/012/100/010000¢ (F5#¢F
BiH 1 20224F9H20H)

I 922011 B3R T 7 ¥ MU ORI —7 7 > FASR20EM OBk & EOMRFE— 7— F Y AT
LS8 18(2): 113-116.

JKIC 32008, A—/8—<—7 v DOFHER | B, BT, 239pp.

KIC #2013, A==~ =4 v M OFEHRD. FEEF, HA, 271pp.

HIRFEZS 2016, JHEH & OBIEIZ X 28T RO RE L IE — KRG o = o BEwRElL s 7 7 — o~ A
L — VR —. RARERERTYE 52(3): 118-123.

PEAER - RIS 2013, KA~ F OF1mdE B 538 & A% b3 Oy A8 1T 5 EERHE. KRR
R AL v 5 — W5 (44):27-29.

JRMOKEER 2010. 138 %2 50 C AT L VB & (BRE R D) . aff H 5 41(2): 28-35.

JRMOKEER 2015 GBI O & > P AR HWIRORMI 2 AL RE - RO 720 DF51 & | BHOKES
HE - RERTHEEERT, |WaL, 50pp. https://www.maff.go.jp/i/syokuiku/pdf/2 7tebiki.pdf

KEERER - SFEFER - FEEH— 2006. Moo EE FEEEYD 1R 3 2 T4 & 30T O R R —Husie 2 & DBIb ) 12
WHH L7277 7 4 7 VIR —. BATETE 52535 25 (Special Issue) : 413-418.

KVG % - HAFR B 2019, [ =2 A ViHe ] & U -C oY 1203 2 052 8 30T BRBEIs Rk 2 5m S04k 33
(20194 FEBRBE G AL A JEFER AN E) 1 163-168.

KR RENF TG EE Y v & — Rtk 2021, #EHEH . hitp://osakafu-ichiba,jp/statistics (Fzf<F & H -
20214:9H5H)

@os_ora_bones 2021a. Tweet at 17:33:43.113 on 23 March 2021 JST. https:/twitter.com/os_ora_bones/status/1374278169474129920

(@os_ora_bones 2021b Tweet at 17:45:48.111 on 23 March 2021 JST. https:/twitter.com/os_ora_bones/status/1374281210336137221

K= 2007. BB OF W EATE L M~ — 7 7 1 > 7 BT, B, ix+143pp.

TH 1935 HH OB RE L #HE 11(5):51-54.

Silvertown, J. 2009. A new dawn for citizen science. Trends in Ecology & Evolution, 24: 467-471.

TEHIIESE 2006, & D) & x ) FEIR Y EREH FIRBCAAIEIT) 20064553 H (22796): 17.

5 VRN - VEHARFATREB S (W) 2016. & » ARRFAA - T HA201STAA SRS . & © RNRFEA - HHARE
1TRE %, KR, 174pp.

FEEFIT 2020. PAREEERES56108315 JUBHE TIE) (RBH2TITH) . hitps://www.jpo.go.jp/system/trademark/
gaiyo/chidan/shoukai/ichiran/5610831.html (F#4FE H © 20224E9H20H )

ERMT- 2001 HAIZBIT 2 Z13) & &k & U720 #Ising A & 0t H AR BrEast 52(6): 511-521.

fil F2011. 4235 - AZ [TRY - =0V r] HARE—i, RORMGER . HAE, H5T, pp. 62-65.

LEHE= 2007, NBAEE . REFE=3, 22 0ESE BIEdaET. 2 U 7 BV, KB, pp. 36-41.

FIE - AH 422017 A—28—~<—4 v b TELE . KT BRI R, B48 IR [P
DHEKRER LG ] BEE TN R LS| ORI A KL ED &, K, pp. 96-98.

Ward-Fear, G, Pauly, G. B., Vendetti, J. E., and Shine, R. 2019. Authorship protocols must change to credit citizen
scientists. Trends in Ecology & Evolution 35: 187-190.

IIAHEE - AR, - SN - BTSSR - BT Bk - EARIESE 2009. 4 ¥ Y3 v THEBRA — /S RIER
XS & U7 b B EEY) OO T B R TAR 40T . AL i SRR R SE 14(2): 77-83.






