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Estimation of emergence habitat of foraging pollinators in Satoyama grassland.
Shohei G Tsujimoto

Abstract Pollinator is important functional group for wild plant reproduction and crop production. Pollinators consist
of a variety of taxonomic groups such as Hymenopteran, Lepidopteran and Dipteran, with a mixture of species in different
emergence habitat (EH). Satoyama landscape is characterized by a mosaic composed of different landcover such as
grassland, forest, and paddy fields. The typical topography of the Shimousa upland, the northern part of Chiba
Prefecture, is a two-layer structure consisting of a terrace and lowland, with grasslands on the terrace, paddy fields on
the lowland and forests on the slope. It is expected that pollinators foraging in the grassland are mixed with different EH
pollinators, but there are no studies quantifying the EH of all pollinators. To conserve the pollination ecosystem, it is
necessary to estimate the land cover type of the EH of all pollinators. In this study, pollinators were comprehensively
observed in four grassland sites, surrounded by forests and wetlands, and their EH were assessed from previous
literatures. I observed 2217 pollinators consisting of 489, 313, and 19.3% of Hymenopterans, Lepidopterans and
Dipterans, respectively. In all sites, forest, grassland, and wetland-derived pollinators were observed, and they were
especially abundant in grassland and forest-derived ones. The many pollinators foraging in grassland came from surrounding
EH other than grassland. These results suggested that it is important to maintain the surrounding landscape for the

conservation of pollination ecosystems.

Key words (5): pollinator, grassland, habitat, conservation, landscape
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e 52 EdbhroTw5b (Ollerton 2017 ; Wardhaugh
2015). F72, BAIEMO 75% b OVEMAM A L & O Tk
BEOEGPIEHEN TS0 (Klein et al. 2007), %
WEADOEHEMN 2 MR 2 2 & 1d, BAHY O LR
FOALLT, EHF—EADEZIIBVWTHEETH L
EEZH5NT WS (Klein et al. 2007). L2 LHETE, H#H#
M k8B OGS N TBH (Winfree et al.
2009), LD DIFHOYOEWEREDWDVEETH S
(Kosior et al. 2007 ; Thomas et al. 2004). Z O JEKIE A
HEORBETHL ERIES 5N TEY (Gonzalez-Varo et
al. 2013 ; Kennedy et al. 2013 ; Kosior et al. 2007), #Rili
R0 2 SEF LR HL D IE R 9 AL B b O#fE/ ) (Fahrig et
al. 2011), FRMFA|RPBREA] L &S0 BEOFE (Belsky and
Joshi 2020 ; Tilman et al. 2001 : 2002) 7% &Kk 4 2 R DS
FIFONTWD, Z00, ENEOLHELTHRET L7
DIZ, BREFEOAICIEEROFRM L L O A DT
b Twv% (M'Gonigle et al. 2015).

TYTOWmMGICBIT L EREEIEAE - BEE - WA
H - 8 H OEGESZOMERDO KT % EDHTWw5
(Funamoto 2019). EABE IR X o TIHABRERLIHH)
T HZEMA T — V87 5 (Tsujimoto et al. 2023). 612
&, BEBE ONF 7 TR ORI A L B & FE o S
HARICFET AT 7T L EOHEE CTIRILL, BEAED
FNFOHNNE, P TRUNFINF O L T E RO
LoD, EANFNTFRO LS ICHEREEDO D D F T
CEEETHL. Folo, BEHIITEEDO N T THE
23, S IZHEMMED < VN FNTFHANEE L THB Y, #
WO ER B EILZ OHIEOFA R S FE DS S LT
% (Funamoto 2019; #HEIZA2014). L2 L, EMEIZL -
TIFEEOHRE 2 25358 (LT, HRENE) L13f%5
BREBRICACR L CIGE)T 2 24 F b IEH S ¢ Y (Tomono
and Sota 1997 ; Tsujimoto et al. 2023), HIRIREE DR % 5
FEMEDERBEEOT TEIUIEAY R L - TEWNETE
AL TWLON L bho Ty, BINEERDS
Btk BB HER: T B 720020, FFTHICIGE§ 5 268
FHEMRIIF LT, TNEFROHEKEEZFFML2) 2 T,
NS DGO REREVRTLVLENHLEEZ D
ns.

HAROBILFBUIRN M A 7 — VI E R HEAR, 7K
M7 & Okk 4 = BEEDNRIE S 5 & v ) MR % 5D
(Kadoya and Washitani 2011). Z® 728, B TEEIT
BHEMEIIENENOEREIIHRE T 2HANRALL TV 5
CEPHIEFEENS, BINIA SN A EHRMHEAKD L 9 72,
t b OB X o CERDHIH S N2 LR RERE &
W IEEOBEHINEIC L o> TEHREORAE L (3R
54 2010). 222 TOTEEIMOTRE#MITAO 12
EEEAS, R IZIR e F R IR L22KH DS, G
F O MAFERI AT F AR DS A < KAZ L Tw7: (Noda et al.
2019 ; B - JR 2013). LREHUIEORFEIX, TLFEMRICIE
HIFDVERET 2 B OB AL /M & L CRIEAHERE

ENTE7 (FAR2003). BFETD Al L CTREAHER: S
NTWBIEGFT ORI, AR LT Sk L TR
RS WEZNETHRETH - 72 2 EDPHERRINT
W5 (Noda et al. 2019). F 7z, Z OHulFio &= FE LG
HEEZELLHEMEY»LEAEFT L TEY (Noda et al.
2022), AT A SENPE T F 7225 5 B 5 A H I o 5
EBRBEE OET 2 AWM SR P EE R B L (&
THEME) 2B BEEINTVS, AHTORELARG
21E, HERBRE R LD L 2T ER o BRMKER R EREE
BREEDAFNTEBY, ARV - RAZHBOK) & LT
FIEH T 5 HMAEY b Twd (BT 2021). L
L, 2O 1960 FERLER IOy K&y e L
TOREFTTOLNTNE, ZOMIMOEFIZBIT 5%
B ORI & Z DOHRES % 5§ 2 & L IZEW SRR
LBV THERER YT —E20BLICB W T EERFE
BWEEFMT A LD %DD.

ERE O L EOBRBIEHRE DO~y F o 71
W DEFEHINEL b o> TH Y, HEMEHOORHAY
DRSS EL 52 5 FEELRERNTH S (Anderson and
Johnson 2008 ; Garibaldi et al. 2015 Nilsson 1988). 4§12,
CWE EIEEE & DB~ v 7 > ZI3H — 2 EHE
TEHZ RS 5 FCEERZE % K723 (Albrecht et al.
2018 ; Hiraiwa and Ushimaru 2017 ; Stang et al. 2009).
— MBI, T DN R IACT D BAED SEREF L,
A O EWEB#E IR ORWIED S b e 5 bR
TEDH, ERORWIEZBEENICHNSL Z LML T
BY, WEHO—FIZ L LMW OFMEIRe, 2EhE O
B OB R B 5 (Pyke et al 2012 ; Stang et al.
2009). FD7-%, KT TR, EELTWD %R
B R HEY O BEBETERLK 0 BLAE © 268 A B8R O FF B O B |
HEHETH 5.

Z 2 TCAMIZETIE, TEBOEZER MBI ILIZBIT %%
WEM A MRICBIZE L, SECEHT2EMESED &
) BRBBEICHRET 20k ERLT A, R, ABLT
VDY) & EREOFOR S RLOAY DR S & 2O s
BREHRT 2. BONZRRICEDNT, AHBOFEIZ
BT 5 EAHEAEHBIR ORI, BRSO R
B2 B 2 FABRBE O BEHER S HRERE IOV TR
5.

MHB L UHE

REM ERESE

NI TR EI T HHIX D 3 207 & i 2 Wi XD 1
T DA EF 35340m” OFAMIX T, 201845 1 22 Hr b
10 A 30 H X TORIZ 10 B2 5 2 HMHF R TR 23 H F 2%
WHOBSEET-7 (M1, BHI: 0025 15:00 T
DFF 6 BB EZ T -7, AHBXTIX6FH T3 >0OR
JF%, fii4 XTI 6 IEHT 1 DORFEZHEL.
EHIIEAH D BV IEATTHOFHAERTHY, NPO
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BANORT V74 T7HEVIIAEEMANI L AFE 121D
BRI D2 X » CHRERESHESE XN TS (Tsujimoto et
al. 2023). FANIEFE L ICER SN, FHEEETIZEN
TNHE LD ZRIERA] Y DS Thbz. kb, BEXOER
FAED R 7z, FXIZIERAEZ 1 RRIEL T2 H2 o
4 BB DM BT 72 # 2 iE 10 A BAIZEAN D A3T
b, MR TIEL 2h o 72720 10 A ORE I L
otz AL, REMZEFARAL AL, LM
L, EOIEIZEHM L T % b Ol & BRSO FUsk L
7o BB, [EOMEHBEIIEBH L, »OoBHRECHILY
RHBEICMNLITEZ LTV RIS L ERL
7o, BHWCTHIE CHETCEL2WVENE I IETHEL, e
FIZEBIR Y BEMEE (SZX16, £V Y8R, Bl HA)
TCIRBIZEDS W CHFEEZTo 72, B CHFETE %
EE D VD SRR LV EAIIREL 7 7. I,
BHE, $H, NF T TRHIE L NV CTREZ TV,
NFT TEBELSEBEH R LAV ECTREZT- 72, 72,
EE EARDOTEREMSF B D ISR 2 BB T 5 720
2, WELEZERETRTOOYoES L, AL
HEOFORE % 3MET o7 ISV FA (CD-15PS,
Iy hE, MEIN, BA) TEHAIL, ZoFEEzfEor
FEE LCTHY LT

BRI i

BRHIR O EBEHEL O 2 BB 272012, KM
RHELEN & EAERE O FH PO L EEE L - L
72REE A (2014) OGS & REL 72 BARRIZIE, B

134 (2014) TIEEFEITHE S N72 32 RO L& S fE
EREAETFICEE D WTHE L, & ok E OMLK E B
H, B8, AJBH, #H, 2ofos5507 )v—712
GHEL7. RIZENENOBIZET 2ERED LD LEE
ERETLICHBL, ZOEMEOFEESIZEDIVTE
BT Z AT o 72, SO BEE L #1320 (2014)
B SN T WS 31 OFFE L RIFJE TS - =& D
IO T IR I EA T 72 BH NI E— s
EETFRTI DSV TRALO S ERHEN D LS
BRBEOEMBAFELEUL T 2008 L 7.

A &R O FACRT IR PR OB & LIRS 5 72012,
B R IE L NOVTES L, BHE L T & oxin
BIRO Ry T — 27 BER L7, EHICEMEDOOYE &
R & ORIBERY, EHEOOYOEIIIRETE D
AL TV L ONEIRT 572012, OWoE S % 3%
o, feFoRES 2 REERIC, T T V¥ AR
L 72 IBIR G E T IVIC L B IRIT 24T - /2.

BT ETED D\ TR O A RELZ B3 % a8 7 0 STk
WZEED XWTEM 2 HEREREE 281 ) BT H Nz BRI,
FHsRBRE 2 B - B - B hrldE S % & E%
L, B#EEaE, NF77RHcB L TiE, D 5
FFEBICET 2 BEOMmTRELr SR L, BEXERE
BB OLEIIIED W CTHA - Bk - BHBRFE L HI ) 4T
72, T T TRDAN OB B EF L OV TOFEE L 2T
Zlahollzw, HERREZHEET LI EPHETHY,
TRCOBRBEFHREEL ) 5 b EER L. 72751,
ZD &) NI HERIEIFEHEEED 1.85% Lo
7o, FERICKRECEE L2V, BEAHICELTIREAR
MR HE 4 | I S N TV A RO ERD ) 5,
AN SRR A RE S (WS B AR R 2 2009)
IR SN T ARk E L, BAREOEFREZ B
HOMZ L ICHERTT A 2 8 CHRBEE S ) 4T, K%
BEICE) U CHRRED ) b, HEORE,SHEL
VBEREBEENET Y PV ATY AL, 1 DOOEEDA
PHHRT B EHEINDLEHEENESY v P ARY XY
ANELTERLE 72821, Melanostoma J& )i 1%
DT TILVETHY, TTITLAVHPEETEXLHEND
NIEEZTHEETEZLONEY Yy PP 24T X b
Eristalis B3RP OIEHEY % 5 72018 o v 8 v b
ARy X AN EEFIN. FHEOH SRR & EREE
BUIEbEs LT, FHEEOEBENHEKT 5L,
PEMEEHEENE Yy PARY XY A DT EICERILL
7o, SHICHE - RBH - BHONESY v P AT v
VAMORENGE LT, 58T L OHKRREEOR %
FHAi g 5 7212, AR - FR - JBH S RS B AR R &
B L HZ LICERH L7, e L 72% H o
FEEZ R LT BT 12 35 < Tukey-Kramer % & #5
iTo7z. B, EEBICE L CEgHIRE oo,
FTRTCOT—=FI21 2B L CHBEMREIT- -0 B4
S EAT- 72 F72, FHEFREOE LD S50, 100,
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200, 300, 500, 1000m D73 7 7 P RIS A FLH - 184K - i
WoOEEE BEADAE L TV 6-7 mEAEFE Bk
44 2008) & QGIS (version2.8.9, 2016) % i L CaHAl L 7-.

AT HEE Y 7 F R 433 (R Development Core
Team, 2024) ZMH L, FW50HT & iz ko<
% W It ® Tk stats /8 v 7 — ¥ @ precomp M K &
TukeyHSD BA% %, 8% v b7 — 2 OFERIZIE bipartite
28w 4 —3 (Dormann et al. 2008) @ plotweb F%i%, #
FLRAE 7 V1L ImerTest /¥ v 77— ¥ (Kuznetsova et al.

2017) @ Imer Bd%z 2T L /2.

S

RWFZETIE, @k T 2217 ko EHF ZRmek L2, €
nH L, BHBH BBH FEH WABHIFZILEN
1085, 694, 428, 10fEA7Z o7z, T D7z, ZOHED
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H2 (a) FHEEA, (2014) ISR SNIHETLORBHEOE S
EARFAEIO FERE B G OIE, (b) ZIUIED R ERE
B DOFE RS AT OER. ORI EDENEFRLT
BY, FROATEH, T A, KOANEH, IKEATHE
WAEFELTWL KOETHEN Z A RIFER R O R
BART. BTG OFHF G 4317%, #2 TG O%
5513 25.88% TH 5.

DFER, HE— TS EIAHE & ZNUNOEREDED S
HEZL o THEHBOUTONLZ EbM Y, EEWST
ZEEIH LM E B 5\ VIZERIE L 2 0o D 5 EE IS
Lo THHOTF SN Z e ghotz (K2b). £3, K
T OB EIRI, SGRH & FEEDE S S I
LA OFEMIEE L 1IIRE (R o Tz IR
&, BECL > TERBFOMKIZIZS S EDH ) (X 2a),
FRAAICBNTHEIRE, F25MM, E4RBET
MRIA IRAS > T 7z (M 2b). ARFAAHL O b4 B T4 1
D F & AR TH H OFEIE D3R S E OEE AT
B D 5 Z Vo7 (K 2a, b).
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YELAEHEONISEGEEZD SHT. 70y sOKESIZFTE
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i EHLO T b B B OF G255 I E O FIE 3w
B Ao T2 ey hoiz. TOEMBO—DI2IE,
— A H OREBII R L 2 2O SHEoOR S &
B L CTw5 (Howkins and Porter 2003 : Menéndez et
al. 2007). AEIOTFEIL TS WO LR T W
(Noda et al. 2022) 720% < OEEAR DL - o T
WEEMITES NS, B HENE B S BB &
2 (Tsujimoto et al. 2023) A3 B % B #k & FRHERBE (12
ENZZOBEFETIE, EFEIMNIBET 2HEMRO )
b Lz,

EAE LY OISR DGR NS, 2y FT— 7 2k
& LTI RSB AAL L TW2b 0D, ZhEh
DOFEHEZOAY O SRS L72ALR O R & OFEIZE L5
W25 Z L oyhoiz. Thbh, ERMIZIZEEN
HEZEEE AR L2238, Ao R S8 L CEY)
TR EOFOIIEH N LM RN & 2R L T
L. EAAHEERBERICBCT, SRR RIS RTINS
EFT LI IO IEOREEZ L2632 L05b
Mo T (Martin et al. 2015). AFH A (35 2 #0TH
B SNZHETIEH 2000, MY ORWEREDSHE
WIENE F TEREL BRI OB DEIE L, W o 55
DRI SN Tn b LIS NS,

®=E DHEFERIE

TR CIREIT A A, B, R kB
BT AERENRIEL TSI ERHLN IR o722 k
Mo, R 25 BlER T RET S 2 LS EDS
FEZED L L THENTH L EMfEE NS, BARNIZIE,
NEL y PANRY XY A MIBET AL, BEHAHICIZE
R & Bk Sk 0 2645 25, AU BB AR 3l & i F
KOFEMGEDEFHANTRIEL TVDL I Db olz. ZD
7o, FRICHIROMFEIZ R CIEEI ¢ 5 5 EE L2 % bk
TEELFRBERLZ->TVwL WL, T, EREO
IHEHZE] A — VITAEHHIC X o TR & (-7 5 (Tsujimoto
et al. 2023). 4 WCid 300m PAWIZIRHUIAFAE L 22\ 28,
I ROBE EHEPEE L T2 b, BED
BB DN SV E ENTW L M H %% (Tsujimoto et
al. 2023) THHE m OHHFAIZIEE A7 — NV TH D LV
CEERBRLTWAEEAS) . TDEHIZ, EHEDOEHA
= VHmEBLIZIATNEY Y b b BEERERET S
CEDNEMEOLHME LM T L L THITHL L VRS
7259,

YD ZHRMEREICE T T

AREMITEERE IR ESINTVWAEETHD
Mg S R A DA CERB LT b, ARFZEICB VT
SHAU LD EMBE A BETCE MY OFTEY~YT Y
FagueyF7ya, JLEIVITFEEDOL Y FF—%
T 7 O—RREEIIEE SN TS, b EE I
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YO ERFFOT AT ) A MEREFINDEIAD D S T2,
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WdH DN, €D T EMHNCHEET 2FHATHL. 22T, F—F 2 VEHOH - HRFELRWET L2 AL L,
Ty a3 YROEROMER, REORBWIMAIIF 7S L OEEHRE IS u - b 2 R LR TEE LT
L, #HREEaEANOWREEEZFE Lz, S CHER SN TV LRETHSZF 7 0¥~ 200 mg- L' 2 0LHT 5 &,
BROMELIROMEIIIH S N7z, ZofRIEEko T 7 0¥ — MLBEOFERE—FH L Twa, —J, —&IclH S
NTWREELY b#HVIF 7 0¥ — } 3mg L' 20 L -5 1R oMESMGE SN, BREOFFEIIIH S hz F7,
3mg-L'OXFru¥— RSt 75 L FRRLERKIC, HEOREBIEEABIINL 72, RO BRIEE R HSE DO AR 2
DHFFRE D &, HEBUEEO NI E OMEFFZT Tl CRELEOMEIZLBEG L T2 EE2 0605, HEoT,
T2y I VAN ORREET T 7 a¥— oL, BP0 0f Tl L oW IRE L7z,

F-—U—RixFru¥—1t, F78LCEEEE BRI, FERIEHE

Effects of low-concentration auxin treatment on satsuma mandarin shoot and root growth.
Yoshinori Nakao!", Minami Kawai!, Momona Nishio!, Ryosuke Kamiya', Yasumasa Morita!, Takashi Morita' and
Kenji Kawase?

Abstract

the possibilities of new cultivation techniques using auxins. We investigated the effects of spraying different concentrations

Auxins exhibit various effects and are used as growth regulators in agriculture. This study aimed to explore

of naphthaleneacetic acid or ethychlozate on young satsuma mandarin (Citrus unshiu Marcow.) trees after the spring shoot
elongation period and during the fruit growth period. Treatment with 200 mg - L' ethychlozate, the concentration used in
cultivation, suppressed the growth of summer shoots and roots, reducing tree vigor. In contrast, treatment with 3 mg - L'!
ethychlozate promoted root growth and suppressed the defoliation of old leaves. In addition, treatment with 3 mg - L
ethylchlozate or naphthaleneacetic acid increased the photosynthetic activity of new leaves. Promoting root growth and
suppressing defoliation are linked to tree vigor maintenance, and increased photosynthetic activity contributes to tree vigor
maintenance and fruit quality improvement. Treating satsuma mandarin trees with low concentrations of ethychlozate is a

new cultivation technique for maintaining tree vigor.

Key words: Ethychlozate, Naphthaleneacetic acid, Root growth enhancement, Shoot elongation inhibition
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WY OREZHIHTL2EREE LT, RERGWLA»H 5
ZO—DNF—=FTUDBHY, F—F T VIIEETEAK
SN, REEMICEFEANEBE T 5 (Forest et al,
2006). ZOfERE LCT7 XFJElll (Skoog, 1937) =K
AB-K (Nitch, 1950; KIS, 2007) =4k & LT, B
FARE LW, M MELR S oN D, FOFMEEEIT
WEICL o TRARY, FREILDIBVEZELFFORT
1, RBEOA —F 2 2L ) e a b hESRE S L
Y, EEEOF—F T U TIHHMENH ENL E ST
% (I, 1969).
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