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OONUKI Makiko, IIZUKA Yasuo, KUBO Masako, HOSOGI Daisuke and MATSUE Masahiko: Species com-
position of soil seed banks in the Quercus serrata forest after stockpiling for 6 years

Abstract: We examined the species composition of soil seed banks of Quercus serrata secondary forest by ger-
mination test, which was reserved in artificial banking covered with plastic sheet for 6 years. The seed density
was 131.4 seeds/L and 52.7 species. The dominant species in the seed banks were Eurya japonica var. japonica,
Mallotus japonicus, Solidago altissima, Hypericum laxum, Pseudognaphalium affine, Cyperus flaccidus and others,
and these dominant species are common in the seed bank of @. serrata forests. Compared to the species com-
position of the seed banks nonreserved and reserved for one year, the soil reserved for 6 years did not contain
some species such as Alnus japonica and Erigeron philadelphicus. The seeds of these species would lose their
germinability for 6 years, since the period of dormancy is different from species. Therefore, our forest topsoil re-
served for 6 years could have ability for the material of revegetation, because the soil had as much as woody
buried seeds as the common soil seed bank in Q. serrata forests, however, it is required to consider sufficiently
that some species may lose their germinability.

Keywords: buried viable seed, forest topsoil, Quercus serrata forest, revegetation technique on slopes
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yrRrRaFsr 0.8 0.2 1.6 1.0 0.8 0.8 0.6
L% 5 0.8 0.3 1.2 0.5 1.0 1.0 1.1
v AT TERY 0.7 0.2 1.0 0.3 4.0 2.1 2.7
A — — — — 9.5 10.2 8.4
IVAFITYFF — — — — 1.1 0.9 0.9
INVTF F — — — — 0.7 0.1 0.2

ARAR

5 8.0 0.6 6.6 1.4 7.5 6.6 4.7
Ff%L 7.3 1.2 5.3 2.5 11.7 10.0 7.0

D LA
- 0.1 0.0 0.1 0.1 0.1 0.3 0.3
TEEL 1.0 0.0 1.0 1.0 1.0 0.0 0.0

AR R
BT 38.1 3.0 44.0 1.0 34.1 29.9 29.7
T % 15.0 1.7 14.3 3.2 20.1 20.7 20.3

—AEAEROR
A AET R 78.2 85 87.5 2.2 53.4 53.5 51.6
F% 30.0 2.6 31.3 3.2 38.7 37.7 39.0
AR AT 124.2 11.2 138.5 3.3 102.0 93.8 90.0
Aratiig 53.3 5.5 52.0 5.6 71.3 68.7 66.7

BERENCBUT DR OEX L 20L O YR L 3 OETTHETHA 5 (0251H/L) MLEEERSNHOAZ KT, x4 1L
W72 OFXFMOMTFETHOFIMEL L OEEREY KT, 6 ERGFOR, FHOKRBTLENTORLLZT VT 7Ry NHTHE
ERHDHIEEET G—-WE, p<0.05). KEGFHOM VI RFACEOEFED &0, B RAEZBRV, REEB IO
VAEBARE P AT (/L) OBRZEREY L0 L7z, %1, 7 57 B L OTEAKS2 I, Akl ch b 2 L 2% T,
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ACHH L2 R UIBRIUR I IR L Tnw b 2 L, Bog
WCEDHBENRAONGE o722 05 (F2), Lok
Li&b‘&*u%ﬁbf:o

4. £ ¥

4.1 6 4EMIPRAE L 72K T o TR

B 6 AT L7z 3 F T RO LAl 1 2 FH 74 A,
FA190L 12 11,814 1 87 Ff, 1L K720 1235 &4 1314
8 52.7 FEAMERR S 7z (Do ThETOIF THOH T
I3 2 Hs <, MR RUE 9.8 A5 35.4 /L %
WMESNTWD>Y, MILEO 3 I oM /T Hud 2R
T9.81MH/L (30%E/20L), 4 T 13.51H/L (33H/20L), #t
1T 29.7 /L (39 /20 L) AHER SN, BIRD 3 FHk
Tl 35.4 /L (75 F/40 L) O A FE AR SN TV 5,
CD72OREFELICE FN A AIFETEIIERE L D L2 vo)s
Y Ch o 7oo—H, BEIZOWTE, RLOEPR LR 5729
TEAE 72 FEBI R C B 5 2%, BEH & 0 D Wl 23S - 72,

ARARIZE LT 1L 472 ) oM -FEFHd & O E ks
b L, RFEIIEEHTLOM/L (10 fE/45L), NET 6.6
/L (10 fE/45 L), RILED 25 5 TIXREMR T 4.7 /L

(8#H/20 L), 4+ C81MH/L (9/H/20L), #}1fi T 20.6 fH/L

(OFE/20L)%, BIS D 35 F # Tl 4.5 fE/L (7 H/40L)°
PHER SN TV, D70, AETITEENLRKEOH T
T EBIIERE THRE SN TV L HEIPINTH ), BEAROH L
TETEDL H o 12O ARTOM I T B o7z B2 S
N7z

ARETICHEEFNIZARIC T A FHRIL L, Tofliica
TIIRXINVT, THAH YT, 7Y F Deutzia crenata Sie-
bold et Zucc., £ X > 3 a7 Zanthoxylum schinifolium Sie-
bold et Zucc., ¥ Paulownia tomentosa (Thunb.) Steud.72
bR n (F). BRSO FIHTD, e hF
1) g7 Clethra barbinervis Siebold et Zucc., XIV7, %
7 /) ¥ Aralia elata Miq) Seem., ¥V, *& /% Albizia
Julibrissin Durazz., 3777 EORETENL Y, 6 FEHAT
DFELTH, BRETHYICHERE SN TV S AR % &
A, BRI TH S EBPAL NI R o7z, 72
72, RRIORKOMKIL, MM TP vwaF I
ORLTOFHEFMBETH 72200, RRLORKRLHE
TEDPL IS HD L THES DR OB TH - 72,
4.2 PAAEINC X 238 TR TR A~ o s

6 AEPRAEDIL LTI, AT & FFROFRAGE B L O
FETRRIZRRAESB L O 1 FRAE O TR & FhiR
L72R5R, 6 RO TR5 & £ IR & D 2o
7z (2). BEHS TR L 1 ERGFOMTFET 2 bl L
7RG, AEHELEE TS L O RICH R VWD O
D, RROAKRTHET % & VAERGFONTOM M5B
KXOMEH (4.7 /L, 7.0 #/L) ASROAE (7.5 18/L, 11.5 1/
L BIO1ERFOLEE (6.616/L 100H/L) XA
B L o7 TR LT, 6 FERETIEVToR
EHEL D DL ORKFEF- MR EIN, 6 FMORAEHIR

6 SEMPAE L7z 3+ I ME L OM R T-HE 297

ERECHRFTHMF BT HERTE LI D6, LA
& LTHRTE 2 REMAVRIE S 1172,

— WAL FEFIE THERE O S5em I W LB NRT
Wb ZERHY, FUFIREOM, FEOFME L Lok
JE S & WER A B g L7228, RFAED 6 ERAFOE LTI
FIVR AT E RO S D i ISERR S e b o 7272
O, BELORERE 1.5 m OFEWHIL LI TS 2 558
B3V nwEEZ 5Nz,

—hT, BN X 8L LT, HROBAOWEEHE
AURE S N7z REFFTIE 713 /L, 144447 68.7 Fi/L
L 66.7 Fli/L, 6 4EPRAFTlE 53.3 Fli/L & 52.0 /L 23RN X
n, BRI OMINE & S ITHBUTRA L7 (-2). KR
FFORRIN Y 7 F OMIMEA- R L o 723, 1AERAET
FEBTB LW E b RRAFOLEIUT &A%Y, 64
ETIEELMRIN o7 (F2), —FAEERD NIV
T VA REME oMM E & b IHETEIIRA L, 6 FRAA
TRl MR IN Loz (F2), BEME Tl HM15
DL NETOF DD L W EIn D D 530, 6 FRIETIE
HWAFET-EAAL D 20 b b TR 7z, A
MO X VHET HHPH S EEZ LI,

B & o TREFORIRERD R 2 5 2 LT < B M5
NTBY, VAEDPIIHEE ST 2 29 B S H L, 20
SELLRFEHF N MR T AT D H S, Ny FIZB LTI
S 2TIE v, gD Y <> ) F Alnus hirsuta
(Spach) Turcz. ex Rupr. var. sibirica (Spach) C.K. Schneid.®
FEFIL, M35 & VEDNITEBE 7213563 LT IEIR
THIEDPHESNTVEY, 72720, e¥ b F RO
REIREINTWE720, T2 AW LGA L,
EARICER L O AE T & 2o 7 RETIR R 2 20 REME D &
bo —=HT, TAATTTIRALF, XNVT, 4 XHF
Pavp EOM I LT 20 UL MR S
ZEMRESNTEDY, INSIIH4 REEOZMKTHL L
L L THESN TV LB TH 5>,

ARPRIUOZFE T TlE, SRR X ) #ERR S oo fif & fif
REINLGVFESBH Y, Ny I FRNNTF R ED LS IIH
FEOLZh - 7ML T, FROREIZ X » THLAT
DFEF VAT UTHE L2 B D %0 AT F THRDF
TCi, BIETES IS H LT ARAFT Y TRERL I F,
RIVTF, A XH VY a e EOKGINEFEN EMEFT S 2
EDRE SN TWALEYR, eI FDL )L DR LR,
LHLLREF & L CORENRE SN TW B, 4F
BoORBMIZE > THHFEAIMT LS, Zofhoffiorh
I, ORI X DR, HETHHELH D,
ZO#R, RIEROEEIWD L2 PRI D,

5. £¢& 8

BEHRE i, Ao IHoR: OB D Dk
Mol VERFORBIEOFLICOWT, fiEHMIzE L
% 10% &AL D o AR & R L, kL& &
LCIRMER N EZ2HME L Twb, K6 ERFDORTIC
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AIFEE, WNEHIOMESNEA Mulder (47 > & AL ARELEAD)

HWT, %0 AARTRE 21T D BIC

7=. UL E#a5F 2T, Mulder (ZEFHEFEH D=
REMZH TG T2 2 & 2B&E LTV,

CHEBEL, AT FTRR L%

EYV o mHEEZRN TNz EZHLNI T2 L2 ETS.
F T BN TARELRR S O HM4H), 155 DRETHMNE LR LR TEX 5 ARNIEETH ST,
K 572, Mulder 1T H ARITHIZR e & O BE e AREM D% <,
PRATHDZ %, ARTORERELZEL CEEL-.
Tk BEESDECH T 2RISR TN TEIREEZRBEDE TV ERH SN
WCTEZIMA, HORARICHE L-EFE LTHEREDH

D
—JFTCar s Y — Ny EOERENN E
F 72 Mulder [T HUZ BRI & LT Cidze<,
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1. [ZC®HIC

AW
Lubertus Rouwenhorst Mulder (45 o 2 A+ AHLH,
Mulder) 125 B L, 4T % AR HARACHHES
FhET 272012 E D NS B AN TN =D E I D
NZTHZErEBRETD.

AR CTHEBET D47 X NEABERL, EHICEIT
BN o) gVl w7 o) %%*@@E%lkf%b oo
HARCFH RGN DNE O AR OF IR E I ' kA
Bl U722 LIRS OBLE IR SN TV AD,
RSO A2 B9~ 2 B, Bt 33 my FHm
BT CRY, BT HEEMN EAFEE O A
BEE U THEGRE SN2, AT, 2015 AR IAHFSE
THHET D Mulder O%FFL7- =k B MA@ 2N
TBAVE HARDPEREHBIE] O & U THUEEA~E
gk a7l RIS EVEHmAE ST 7.

—7, AT NTAREER S A B AR LA U7l
X E BRI 2570 Tl ERAZIE
%#%@ [ AAZEG ] Y23, Comelis Johannes van

m (47 % NHARERN, LT, Doom) DkatL7z

?%M%$%%W_éﬁf RIGHIDIERTERC VT Bt

(T A EE R ER 2R, IHETIE, BIGAA T

, VGBI OEIESNE N T&H D Anthonie Thomas

D

B NERTASEE LT NSO TR el B &
DESIICHT L, FR RSO = EHORRFHNAIC BT
BEAI 7B A 5w U A9
AR OBFERFZEIE, TDIEE AN AARIE ST
WD SBRCRR R 2 VT LT T 5. BAR
1% Johannis de Rike (47 > & NEAEHf, LIT, Rike)
ARANDTFHECA T  F RS TN E 4T &
THERL, TOMIR - 9 EAToT0RER, 16 DO,
BRI TR 1572 £ ORI NEA-IRIL OREE
72 E&IY BT, Rike ORRGHHLERDS AARICE 2 7522
BT 570 L, B AR L TV 50. =
D _EARDOSHTIFEIAMFRNCKR E 220/ % 52 T 5.
Tebb, 47 U NTAREHRRHARND R Uiz ka5
R ot 2 &1L, BEROMA L ITRE K B bk
%ﬁ%&ﬁﬁ%@ﬁﬁ@%%m&%ﬁéi*ﬁﬁféh
722 ETHD. AT X NIRRT Uz oK
%ﬁﬁ&bf%ﬁ%@@ﬁi@OO%éwA;kwT
DX REBIR AR T 5 2 &1E, R
SIS A EEIGRE CH D LW 5.
PIE&SF 2 TRIFECIY, EENA T XTI
L7287 50BFC 8 5 Mulder OR% HIHOH S E7 &% UV
T, A7 7 NIARFEMOBRGH RS 2RI 5 Z & &5k
BB,

47
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2. I3 NEARZEMDLE S (T & BT

(1) A5 UF ALK T E2EAEDEAEE
WIAHERTLIRE, BEBRLAE Ao —A & LT85
B, BAROEMRLEX D 720, EASEHZE T
10 DA T 7 NEABRIZHESMNEANE LTEMAL
720 RATA T o HNAAE S OB & B~ 725
EOBAERLIZLDOTHD. EIRT LI, &TOA
T B NEARBHIN [THR OH5yCHRA Lizbi} Tk
72K, ATSOHA, MEOAZR L TTF oFshk
LTRHLEY. #5TFE, THISORNELFIT
THIIBEL T, A7 X Ol B AROHEANE HIA=E
T HEE STV, 72 George Amold Escher (BT,
Escher) , Rijke, Mulder ¢ 3 423 il)% < o324I
HoTEY, ZLNIE LATRBICET L FETH
D ENDND. D OWIFEAFHZHONT, AR T
EOAPMEIITH Y, ZOTIETYLED S 5 < 2
TV, HEEEIC OV CUE, Dom 23EEFL7-
BB S N IR TR b o T2 7200, AT 2 AT
R & ORRTEHANE B AD BARGIHTIE LT e o
T LRHm SIS Z S RITH D, L LMD, i
WO X D IS BGR S - B, ZE#O XD
\ZHI CHERE LT 2B 5 b, 4T 2 AR
BlASE D - T- B A T EN RS-l F & T
D0 Tl

AWFFE TS L 12D DT, T o 2 NELl &AL
F75 EOHIRFEM & -3GO  T o 7 2 kI
MTHEATHD. EMDICLD E, 4T F Atk
Ao, A ) 2B Sl > T#ea 27 U —k
72 EOREANE IS IROHEERTE L ST, L
DL, OISR OIS FIE I T 2 W -
ZEHE L, IREANE NS Z L B AHETH 722 &
FREAAIZE L Vs SN TV A, T, SR ER
FEM AN L= THA 9

(2) AWAETRHWLSHAZTEH

7 o F O VBRI L OYEEHZRI L T
1%, HEEEO B AWCA T v 2N AR O
%% & 7= [InEen Japanse Stroomversnelling]] 973 & 97451 )
bIVD. ZiIUX, AT o H NERDEEGIF - T FE R
RiEHXmEZ < g L ThkY, AARMIEEHIZLS
RSO EHR L & 2 T D OTFESEREIIC E LD D
NTW5D. AT, Escher ([ZBILTIE, A% B AMEF
IR L7z HER A # AR L7z [ A LA » &L A AEAE
#k] RS TEY, Esher O 2O a2 T2
ZLINTE DY, Rike IZOWTE, HOFHESHTOT
Huls & UTEARZERERDS0, 47 o sikk FVL T Rijke
DEEOFEEZ F L DI ODZET Hivs.

-1 AT 2 F AR S OB & B 75365

£ PR Port River Others| Total
Cornelis Johannes van Doorn E AR 3 3 3 9
Isaac Anne Lindo 2 % Thf 1 3 1 5
George Arnold Escher 1 %5 M 7 6 - 13
Johannis de Rijke 4%TH |9 11 1 21
Dick Arnst LF 2 2 4
Alphonse Th.J.H Thissen 3% LAl 1 2 1 4
Johannes Nicolaas Westerwiel TF 1 2 - 3
Josinus Aderianus Kalis TF 1 1
Anthonie Th.L Rouwenhorst Mulder | 1 %% T.fifi 9 7 4 20
Arie van Mastrigt TF 1 2 3

Total 34 39 10 83X

1 OOHEIEEA THbSI2 BB IEEN TN TV FLTEY

— BT EE L TV D,

AMFZETHEH TS Mulder \ICBE L TlE, BB S8 =45
PEOFHBEINA & IRFAOREIE 2 & & 5N LI FERR
[ZRBWT—A 7 RO REMEDN TN D, E iz,
AR TOEE TATLR Mulder D5 E K OBIR
] BT Mulder DA T > FEEOSCEENZET HH T
2705, SEIONEIZEET 2 5 RIFER I 70,

AWFFETIE, AT FTHRALHLRE LT, &
T o EENTHAN AT OHANTHEE CH 2 I Tijdschrift
van het Koninklijk Instituut van Ingenieurs| |Z#8ii = 4172 50t
3RE, T TRIT S TR RAA BT
HEFETH S [Tijdschrift voor geschiedenis, land-en volkenku
nde| (ZHERSIZHEHL fia P& LT, irE To
7= (FR2, LI, ZhHOSRE2REE L FKET5)

F2 1 OR LT HEEONFIZE LT3k d 2523,
INHOHEET, Wb AT X EEELIXER
(Koninklijke Bibliotheek) <°7 /L7 b TR K0 X EfE
(Bibliotheck TU Delft) |ZFTE SALTU 2. EIo A E=IC
13 Mulder DB - 7= B b EHHEHR S LTz,

3. Mulder DIRFE L RESE

(1) Mulder DFEREE HEFD AR

Mulder DFRFEIZDVNTIE TATLRMulder D E RN
BIRSCE] N T Tzt RonTky, £LHH L0
TOHEY THDH. Mulder 13, 1848 (Gikor) AT
O Leiden [Z4EFE N, 1867 (B 3) T 7 b
TRKRFZOFFFICAZ:. 1872 (IR 5) HITZHEZEE,
A7 XD Rijkswaterstraat (AHFHERS LTOVKE AT
TTERERE) [TANE L, =7 h~LifMET5. LT 6
o 1879 (G 12) FTHESNEAN L L TRAITEK
HL, 1890 (HHiA23) 4EETOHWAIZTHAED AT
¥l (B, &I 2.

Mulder (%, FIHRIIPIRC=APANARE D K D 72290
JI| » BB SEDRGOUIE D 5 — 5T, Bk
DRI L 7= % DR ORR S ROFEZREY I



&2 AWZETHHTT % Mulder DEREE L

BERE 24 bV (FETE) Hm
Tijdschrift van het Koninklijk Instituut van Ingenieurs THE NETHERLANDS TRADING ESTABLISHMENTAT PORT-SAID (1877) &
(A Z o ZESL A2 OIS (R— M A ROAT o ZRafEICB L O)
Tiidschrif het Koninkliik Insti . . KORTE MEDEDEELINGEN OVER JAPAN EN MEER BEPAALD OVER DE
1dschrr tvin et\‘ orjl_n ? nstituut vanA ngenieurs VOORNAAMSTE HAVENS (1888) i
(A7 v 7 ESLH T e oSG . .
(HADPEIZHET 550
Tijdschrift van het Koninklijk Instituut van Ingenieurs EEN DRIETAL ZEESTRATEN VAN DEN JAPANSCHEN ARCHIPEL (1893) %
(I Z o B ESLEA = O (AARD3IDIHEEZHNT)
Tijdschrift voor geschiedenis, land-en volkenkunde EEN EN ANDER OVER HET JAPANSCHE RIJK (1895) -

(s, Et, R\BACBIT 2 EME

(BAOENSITHT 257

SAEIMAICRE L7z BAGEIL, BIRR ClE < AT U XRE L NEZ MK L TR LTZERTH 5,

EMEND2E, BIFODEHENEVRY Y 3 &M
STV, F7z, 1886 (B1519) H02531887 (31520
FOMIC—HFEAT oA ~EIRELTERY, ZORRIHE
L7z B2 DD LENAT X OFMFE [De Inge-
nieur] (ZHEHK S VT2, BURICE O—E A2 3 52

---In 1873, toen de eerste Hollandsche ingenieurs in Japan werden
aangesteld, bestond er geen technisch personeel (ten minste niet bij
de afdecling Waterstaat), in staat om eene behoorlijke terrein-
opname te doen, of om eene eenigszins vertrouwbare waterpassing
te verrichten. Daarom moesten die werkzaamheden in den beginne
door de ingenieurs zei ven worden gedaan, en eerst langzamerhand
kwam daarin verbetering, toen eenige ambtenaren, als leerlingen
aan die ingenieurs toegevoegd, zich met ijver op dit vak toelegden.

<1873 TR DA T o NELfil (3%Doom &

Lindo) 2EFE L2, HAIZIX waterstreet division (7K
BIEAR) 1CBT2HAN G BRSO L)

EHTOHMMITEEA EWh otz 2D, BIE
U7- MRS 32 0T 5 2 L IR IS S
Sz, LinL, ZhLIEE CX5 2 HILIKED Escher <°
Rike Z57) OA T X NFRIMBEIZE L7I2BEI2iX
SN 220 s <V QAR

Mulder 1%, Dom SEANIDAT o 2 N AFLHDERE
L7ZBRS, BARIZIEA T o B 05RD DK S LT
BIRENB LT, FELEMTH Z ERREECH-T-2
LEHE LTz, F£72, Doom =X° Lindo 72 &0 THRA
HARANANE S O #4252 LT, helldEShk-
ZEHADETHEL WD, ETHITH 2 Doom DR
15 T2 5355 Escher X° Rijke, Mulder & HHfi L T/ 720
B E LT, BERORNEUET HT-OICHE %
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URBAN CONSTRUCTION AND DEVELOPMENT OF ELECTRIC TRAMWAY
IN THE MEIJI AND TAISHO PERIOD
—THROUGH THE CASE OF 16 LOCAL CITIES IN 1900-1920—

Kazumasa IWAMOTO, Keita YAMAGUCHI, Makoto KAWASAKI
and Masashi KAWASAKI

This study aims to show the characteristic of urban construction and development of electric tramway
analyzing by each management strategy, business content, and urban structure. In particular, this study has
focused on the case of 16 local cities in 1900-1920. The results are as follows. At first, selection of route
has turned out that there are three certain tendencies, the types of completed line in the city, connecting to
suburban tourist resort and connecting to the suburban-rural area. At second, the scale of conveyance is
strongly related to the population of each city. Specifically, the population of the city more than 90,000 has
only city line. On the other hand, thepopulation of the city less than 80,000 has city line and suburbs line.
At third, in the background of the business strategy by private capital, the first planned route of each city
was selected to efficiently connect to transportation bases such as railways and ports, government facilities,
central urban area, and entertainment facilities with one or more. Thus, this study shows that the develop-
ment of electric tramway formed the urban frame of the local city in 1900-1920.
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Increasing pioneers vs. decreasing followers: positive/negative aspects of Grey Herons and Great Egrets on
management/conservation of mixed-species heron colonies in Japan [Heron & Egret Symposium|

Grey Herons and Great Egrets are the two larger Ardeidae that breed in annual colonies with the other four smaller
herons and egrets in the eastern part of Japan. Grey Herons have rapidly increased and expanded their distribution in
the last 20 years, and Great Egrets have increased slightly. Although the reasons of those population changes are not
yet clear because there are no remarkable changes in habitat conditions, here we hypothesize that recent increases of
the two larger species have affected, both positively and negatively, the dynamics of mixed-species colonies. The
positive aspect is that the increase of the larger species promotes the establishment and persistence of colonies.
Since Grey Herons, and Great Egrets more mildly, have solitary and early nesting habits, they had become pioneers
for establishing new annual colonies in the last decades. The other four smaller species have more gregarious habits,
and they may be cued by the presence of hetero-specifics when choosing colony sites to reduce decision-making
costs. Considering such pioneer/follower relationship is also useful to manage human/bird conflicts; if the existence
of a colony is welcomed/disagreed by human residents, first arrival of Grey Herons and Great Egrets should be
preserved/disturbed so as to lead success/failure of the following colony formation. However, trends in population
sizes of the smaller followers have not synchronized with the larger pioneers: Intermediate Egrets (“Near
Threatened” in Japan) and Black-crowned Night Herons remained relatively constant, but Little Egrets and Cattle
Egrets substantially decreased. The negative impact of Grey Herons and Great Egrets on the other species, i.e.
reducing their reproductive success, has not been determined, selection of colony-site and its nesting vegetation led
by larger pioneers might not sometimes suit the smaller followers. In fact, in some cases, followers did not join
colonies started by the larger species on taller cedar trees, and established their own colony on bamboo thickets in
the end. Further studies focusing on interspecific differences among co-colonizing species are required to establish
better strategies for management and conservation of mixed-species colonies.
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Aftercare of green infrastructure: how can we live together with troublesome wildlife
in our natural life-support system?

WFERT (EIEEE BRI SRR
Miyuki MASHIKO (NILIM)

U= T5E. BROMEETEAZERA LU CHEEAREMOCLTHAIAEZTS EWDERS
T. ELEMETE (EHR27E8ABERE) (CAEBDITSN. JU—2+ > I SHEEHE (SHlxE7
A. BLREE) MORSINBIREERITRZELDDHD. AR LD TMFEEOZE L oMhaiRH
DfEiH. SURZENC LD LE IR VDIBIE. RIAVESBBEAOMIGHR E UTHFEINTS D, L8
v RDO—DDRMZEBUIEENDER - £ABRBEEDRES - AlHBTDERDBERDUEDELT
BDIAFENTWLS,

TD—H. TU—=2A > T SDEERHEE (C K> TEHEY) EDELENEINL S DER(CDNTE. +9%
HEINTOWRWESICRZRITBNDS. HIXE TELHNTORORIEE. AT RUDKEEC K BIRBHE
EEBINELNLRBL. DEEESNZEBAZ DRSS EICELD., PURMENS 1 = S EHNMEH LD
IR, BE - AFEEEMEN T INE LNV, D UTE L DIRG LA LoBLEERRE (SE ) (S
LY BIC(E. TDEYIDER, HBD A EDEDHDZELAD, £MEANEDOBOEE R IERIRZ R
HUTWL, HETHERREENANE 72D,

ARESTIE. FICTEREMEDBNRELE CRETEDIEEZBLT. JU—2A0 > TSOBOER%
WEIS DT II—TTCDVNTERD, BHACHAACHITDERNDRES COERZTIRBELANS., ©
DIHOABEODEL (EriighS5xB4h. ShILREist) | BhET IIRBOIEL (. BEBith, &g, 51
N - HEBE) « WREBOITEIODEL (LZENSOIBFMLEIR, it EZEWTORE) F2BEXT. A0
R - D FEEREIC K BEH D) T MED A DEIOHFMORRE S WS et S s EEESE
TEEDIEVWVERT. AEEYOBERET - IHDITOEH DL D IICAEFTREEZR UL,

(OXA>F7—4—) EEBE— (BERERARS) . LEFENT (B/IEIIX)

[W23-1]

Ao EANEDEEERFDOESR, TUTHREDMIG *8RERT ESNE) |, MEQRx \—-RUS—F) ,
BEHELAE (GAEK) |, MEFESE (BBAX) |, AnB D (KEX)

History of conflicts and coexistence with the Great Cormorants and people, and
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Can Medaka fly in the sky?: the passive dispersal of fish
eggs by waterbirds
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