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Floristic composition and species diversity of schoolyards in Fuchu city, Tokyo

oNuerbiye MAIMAITI & Masato YOSHIKAWA
(Graduate school of agriculture, Tokyo University of Agri. & Tech.)

Introduction

As the development of urbanization, a few green spaces are remaining in the cities. We
considered that flora of municipal elementary schools might be an indicator of plant species
diversity at the local scale because they generally exist at regular intervals in urban areas. In
this study, we aimed to understand the floristic composition of schoolyards and clarify the
factors which determine the species richness of each school.

Study Methods

Flora survey was carried out on the 15 municipal elementary schools of Fuchu city, Tokyo,
in 2016 (spring and autumn) to complete list of vascular plants. Jaccard similarity index
between each school was calculated for all combinations. In order to estimate the major
factors, Generalized Linear Models (GLM) were conducted using below three sets of
explanatory variables to measure the species richness: 1) properties of school sites (age of
school, site area, topography, land use within school sites), 2) current land use of school
vicinity (by the vegetation map of 2005), 3) previous land use of school vicinity (by the
vegetation map of 1975).

Results and Discussion

A total of 467 species were recorded from the 15 elementary schools, of which 267 (57%)
were native and 202 (43%) were alien species. Each school contained 160.9 species on average
(ranged from 123 to 226). There were more than 100 native species in three elementary
schools, which are located on the terrace surfaces and remained fragmented forests in the
school yards. Of the 940 species recorded previously in Fuchu city, 430 species were found in
the 15 elementary schools.

Jaccard similarity of flora between schools was 0.453 on average, and there was no
significant correlation between the similarity of the flora and the straight distance of schools.
These results suggested that difference in the floristic composition among schools was
affected by the local environment rather than spatial distance.

The results of GLM showed that different factors were effective for the native species
number and the alien species number. For the native species, the best model was generated
by the set of variables for properties of school sites. Presence of forest, rice paddy, vegetable
garden and age of school were selected as the variables for native species richness.
Furthermore, the best model was generated by the set of explanatory variables on the
surrounding land use in the1970s to measure the alien species, only the residential area was
selected for the significant variable for alien species richness. These results demonstrated
that old schools which have the elements of previous local land use (such as farm forest, rice

paddy, vegetable garden) tend to conserve native flora of the region.
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(Photosynthesis Properties of Miscanthus condensatus in different developmental stages on
volcanically devastated site in Miyake-jima Island)
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Introduction

Miscanthus condensatus, a genus of the Poaceae and C4 plant, with characteristics of fast
growth and high biomass. In Miyake-jima Island, M. condensatus, as the most dominant pioneer
species colonizing the volcanically devastated site formed by the 2000-year eruption. For M.
condensatus, the varied habitats which are similar to successional gradient created by this
volcanic activity leads to different light and soil nutrient condition that contribute to
photosynthetic properties of M. condensatus.

To understand the successional mechanism based on species functional traits and changing
habitat condition in volcanically devastated site. And to provide some application information
for restoration management. This study focuses on the photosynthetic properties of M.
condensatus on different developmental stages in natural volcanic environments.

Methods

The study was conducted from May to August in 2016. Bare land, grass land and shrub
land with significant different light and soil nitrogen content were selected for study sites. At
each site, five growing well plants were selected to demonstrate photosynthetic properties of
M. condensatus. Saturated photosynthetic rate (Amax), respiration rate (Rd), were obtained by
the Lc-pro SD system. Leaf nitrogen content were obtained by leaf chemical analysis.
Photosynthetic nitrogen use efficiency (PNUE) was determined by the ratio of maximum CO2
assimilation (Amax) and the leaf nitrogen content.

Result and discussion

About the photosynthetic capacity in response to the light condition, it was found that
reduction in Rd in shrub land site with lower canopy openness. This seems to be physiological
response to maintain positive carbon balance at relatively lower light levels.

Through the research period, highest leaf N value appeared in shrub land. In the bare land,
leaf N was significantly lower than grass land and shrub lands, and showed a downward trend
from May to August. The Amax value in grass land and shrub land are higher than bare land.
Especially in August, Amax in in nitrogen poor site (Bare land) significantly lower than grass
land and shrub land. We also found that in nitrogen poor site (Bare land), the photosynthetic
rate showed relative high seasonal fluctuations. It may be due to that the high nutrient
retranslocation capacity in low nitrogen site. In late summer, the M.condensatus at nitrogen
poor site reallocate more nitrogen to root for next year growth.

In the most devastated site (Bare land) with thick un-weathered volcanic ash, we found
that that M. condensatus had highest PNUE value. It seems to be adaptive to the extremely low
soil N conditions of new volcanic ash.

69



IWARBEBKEDHRESE
e M- EARVETY, ALY, BEERY
D @) vxRa, 9877 ) AR . 3) ERAH

[FLHIC : BEENL2EERRITED D 1/2.5
TTHITEI A B & 3 DRI OUGTHE 65
6+ 7 [ ARBREE IR EIRERE) 12X - T,

BEE CICE L0/ 7 2R S, <D

T I CREAE UL T L Q0N D, F72,

WEEEDRHAE R KBRS TR T, fiiAEX]

OFNERNCEET 2 3 iR L3BfE S . 1 RSt
TERIRERANHS Tz, Z ORI, AFE CIIAEXKORFIEHFFEREO—ERE LT, BREEHEA
X% F = 10 B RS R SO OFREER O—dm 2Bl 5 NI 5 Z & il =0Tl 45,

Xt - FPRE (B4 - BRE) 1. IR RO, £ 2km OB PE EICALE L, BN
TIRERE . NERICIRS 3 FRICKERE Th 5, REEIHERPIRS (O% A, ORi-%H
Hfifd) AR L UC, IWTESICECEEs v v 7 a v 7 & UTHERET 2, BT v > 7 m o
DOHFEOHR T2V | ZHVOHERET 2 EPTI a0 & < QUE72 (LSRN Y | SRkl T
(Ho 619m TH D, 7. F+v v 71 v 7 OHERE L7V VEFNIEK 300m UL T T, BERADRET H
Bt & 720 5T D, ST RIS L, AREURRD 15°C, FEMF KRR 1,600mm, WI
1T 117°C- A, CLIFH-8C- AT, v 7y 3% 7 2@+ 5,

B & 125 THEAK (2016 ) BN/ HHEAK (1988 4F) L HYEXID GIS 77— 1% QGIS % v
T, 1/2.5 THOPIX 1 MIEH7-0 . HEXEE=200X200 fH (1335 50m) DA v =258 L, Avia
DOHNIANLET 2 NG ZD A > > 2 ORE ENLEST T2, HIEETHBEGE T3 %5 50m A v v
= DEM Z T, ERMAEEZEH L2IEh, AARTGIS (it 2015) 12580 #EKmfEEZFH L,
INEEKAREEEIHRE L, & A vy aT—XEERADE, A— =LA E1T-72,

B MRO—ELITIORT,

« 1/5 TTHEAEK (1988 4F) OREAEXK Sy BIDEFEEIA CTIEH 40%53<V K, I 36% M F kMR CTH -7z,

- 1/2.5 THEAER] (2016 4F) Tl <~ VRIEIEIROK 2%, HHEFMIRITH 8%Ic K& < L, HkkAdE
Tt IRARDI 30%. ATARD M 18%.
TEpRHE & VRSELSERIAR DK 12%
[y | AP QAY
«1/2.5 TTREAIX & HTE DRI BT,
FAER 5y & LA 5 WA &
VIRBH Y . NADREE 0 5E<
2T HAEA (ks kRS
FRRAEIERD) 1, ARMEAE (R
JERERSS YRR, TE L NBERST I SRR,
~ bR HEbRHE) 12 B L 0 MM (R12) 2 HEERS SR
KRR DK & W GATZ A3 DA 23
b,

- X & HTE O3 Hld, 82075
HIFASE D B D | e FEERPIE@—E
AFEEOX ¥ v 7'a v 7 &Y —fEkiPlea O
Xy vy 77 LoEERE QIR THAT D1
HnvE< (M 3), RIS @1t
PkeOx v v 70 v 7 H ) —isCa a1
BlfEOF v v 7'e v 7 72 LONECHE/KIEFEA 3 HELER
JRDI T2,

70



P-35

ZESXUFEMICE T 5BRNHAEDEOEDREE M
O TR B EEOR « EmBRERANTZERY « Bk P - (i B - EmBRER)

1. HEBLOHW

AIFIEOFERTH 2 ZFE TIX, 2000 FOKIERIE KIS T HREIR &2 D% Okl
T ADRLHNE Lo THADN K & BE S, AR KILMEDFRBEEHIDA TR S v, ZF A
WSEBEHLD 1 9 72 —FRFBB Y INITI B REBRE CTH Y | FFICERSY LV OXRZIIHEHDOAEE
AT D Z ERMBbN TN D, £z, BRBREIZRWT, RO IVIRER 2 RAIH
AT 2720 HEWITIEN BT D & KT DRNIREBEA BT 2 Z ERM LTV,
BRI T DY OREERHIZ OV TIE, K% IBISCW B _E7e & CHFZERN T
TWDHR, KIEBYHIC B W TR RIT 7, Fo, EF - U Ul OmE B EIYL
oD CORBIFFEZRA Lot b7, 22T, AT, FEEBYIMMOYE L
FHOEFE -V UCBOWE, BIIRERD D Z LIk > T, FHEOREEICE T 5 ERM
FEZBOMNCT L2 ANET S,

2. Hik

2015~2017 £ 7~8 H OHIH., =F B KILGiBEOREARE ORRE DR 2 6 #ixilZlk
WTC, BATLIEBYIFEDO > H, FER 3FEE A ATy T NTFUavAAR A
FVa A X RUNTHOWTAERE, K, Ao +35(0-10cm # 1) OB E{T- 72, BT
ORGSR L, ERMEEIT -2, Y TVB%, 2%H - 2) VoHEETT
oz, IR L2 ER U RER, KR VA A KEREREEE A A ORE & 1T
ST, BRSO EH BT ERAE & LR E B 5RO LMA 2 AW CHED AT HREY 720
EHEEICHE LT, 7o, EORBERIPGIEGERN S ETIZBEI LEE) ZFH Lz,

3. MR LB

FHANRY T ¥ 7T 2 FEE R L CEOEREAENE . BROBITHRITE
EZRUIER, ZHEAANY ¥ T UDNRERETCHEY TH D Z L LERLTWD, £/,
FANY VX TN AT ONT B EIEIERME < | FIAZIERMEN 2 & AR S iz,
FVa v ARAFTER, U RGOV TEREMES . mOWBEIZIREZ R L, DEORE
WEDFEINHESEAB A ONT, ~NTFVa vA X RUIE, VrOEHEENEVWEEZ R LT
M. ZAUTMO 2 FEE s U TR Z TR IR D SRR A RS < BUY AT 2 & DS RTRRARPERLIC
26D THLLEEZLND, o, AANAY U T UIIEEEZREOBINICH > TERED
UL ZEhE T L= DIzkt L, ATV a W RAAF TEHEABRLNT, N FVa T RAAFT
LAY TN o T T o B2 TOHBIZBWTERNRZ L TWHIREEICH 5 ATREMEN R
3V g Wit

71



P-36
REROEEREE &0 Rl 2 i b 7

O#m#AER - hRMF (HMHEBH) - BEF (fh) BEY - BEHE - EHEH - WX -
RHER - RHER - RIZDTF (RBRRERLH) - XKBFE— (TRBRBKELH) -
PRERTF - RILMKER (FRHRHH

AREHNEBRICRFTREREARIHSE < IThhTLEIN, ChoORREE
EDESICLTRBILBESEICRITTOLLIHINEROBELL->TIND, SERLRIE,
Velocity of Climate Change (VoCC) Z#iE#& LI-RIRTERIERMITEIT o=, VoCC
LT, KENERMICEL PIRITEFYERE 15-16°COREFHFM 100km L L) L=
BRIcEniEkEZ. TICDELZEHMTE /=40 (HXIE 100kn/100 £F=1km/&F) T
HY.,. —EDRBEEEEZHRFTI-HICEMVBREL TODETFAEESBVRE—

FEBRBCENTES, BRAOEEHRNEZ ICHADREFICEYIY, Chiod

R IPCC (2013) DRESHR A RDREBNBERIE T )4 THS RCP8. 5 (2081
FEDLMFYREH 1986~2005 FEHHEL L T2.674.8°CLATHVFIVA)DTFT
BEIL-BE. VoCC (X 21 H#EKFEFTHOFEHT 1071.1~1073.5 m/EICDIFS LHENK
Shi=, EBRIXILERO =8 VoCC (XM MIIZ{EMN > 7=HhS, RCPS.5 HEH+ AT
X 21 #EERICIFETZ IV TR G EDOBILFTELILTERLHEDOXE L - B#ELAR
~ABRTIVBERHIENSERELE >z —ATRZILTRETHAERD S  Dihis
MoBRLTL 2ENNDRBMICHEY BINEEHICHDILDOLHERSIE,

CM VoCC &iE4%. TiFIA. BRRBRE. £PWSHiEERY FRKRy Fa &2 ER
53 LT. AEEHREICHT IERROBBIEDLIREDOL 72—V F LGS WhENR
DHHBAEED/FENTETH D, AATEFROMEHENL Y FT—4TvH
DMBEZELRDI L. A7V TROBRERAAC/\y EOBRECHFERDLIIIRERD
FENKEL, #EFEDOSHELELVERY FRRy FTHI LRSI

72



P-37
BB B OSFR T &
BB BN & O R B o0 B BT

OMIEFEE GRS « IHEREALT 0 7T L)
B ) 22 (R B R BREE R A JERT)  « SEAEH - R ARPERS (BLIE K - AR e R) -
KRIGES « sk ks S HrIEeT)

VIRITAETEEIC BT 2 5870 AR TH Y . BARNRERZEKT 2HETH D,
L2r L, MRS RESHTIER L TR0 | MDA O AR TR L, @Y7 B LE
DT Lo TnD, o, [UEEENZ L 720, BUEITAEBTRE TH - THRERIT
AEFWHUZ 72 2 HUIR B AFTET D LB X DD, SBRMAROIER M Tl S 2 Hulsk &
ETDH I EREORELTANT 2 Z L IFXTROED) 2 EHIEHORED DD EE
IRIREERLE 720 D B,

AR, RAEEENIE O TR OBIEATRO L E TRl 5, MIARIEED S O
. (WI) 25 72~205 OFFH DA THANLT D L FDLLTWDH A, AMIZ XL DD
BPRRENTZD, ZORGFMT 2 LERH H, £ 2T, BeF /e CHFEEXIZB W T,
NENEB) DR UTZBRD | VAR DIEIGEFR DRI 35 J OVE L ORE A LI 5
2 B EEDIMEHIT D,

WFFEXI G, PIARDBEE AT O EIRSFAE L, AMTEEI QBT R o Tt
% (A BNELFET HREFERAE Uiz, HF2EfIT A RO a3 5
REVOBETHLEV VY UF I &0 NF 7 35, FITK D00 DEN % R
TAHZELITEERZIETHDHN, EHREETO SFROXFNIE LV, LrL, 3FfL
LERBEE OFEEEHNKFBIIREINTEY , FEE~ORANRALN LT, [F
FRICHEAE~DO B EZTMMT 5 2 L b EEREWREZRFSLEZDOND,

FEENTIIVMHROEBRR L Svd WI 72 LUT O SR E g 2 350 T H oA n
MR T&E 5, 22T, 7., ZPEEHOHGEGIC L2 RHREMOTHmkofit ¥
iUWT&UT@ﬁ%ﬁ%ﬁ_Eﬁ%ﬁwt%%%ﬁ@ﬁﬂﬁﬁﬁ%%ﬂ@h%y
2T L(GISNZ AT LTz, WIT, EORMIGEREERERE L, KSR, A i
. NDEESE &k%ﬁ%wﬁkﬁé\E%M%?w%%%bto%bf\%®%
TIRERD KRN D DO TV A28 I, BIEEAETROELE THIT 5,
DO ET, TN ELORAEIZE 2 9 2B HOWTELE LT,

F 7 NEHEE AR OIERINHNC 5 2 T B E M 5720, DA ERT 5
TR SN IEEX L ERDICB T DIRRM O 2175, Zhb L0, Mtk
PLR L, BB X0 NEEIZ 722 2 HUR 2 BIZRIIS R L, A% OYT RS B B 38 70 JLAE
BEE Lz,

73



P-38
A7 NTARAABTr/rolcEBiERLZ
2l -sLiEsE

OFHEHE - EHEM (RERRREFREWRERM

AMPHUEDLTILTRTIH. ZARYSHICE ZBLEN~OREFEFEETEANLOD
D. TTILBUEAD=KRY SHORADPER SN BZRKICHD. T, LT ILTROBWLIEN
~OREBEIEIC L BRENOEEL. SR SAUIMNIB A/ VI BBUENOSTEBOR
VR LARE SR TS, TOREFLTILIRAERICBENT. SEHBEHZLTILTR
EBTECAETHLOATONEA T2, EELIF, 2007 EAd, 7L TRLBOWILEE - B
HFHEZRLSH - 1/ S VDBUBEADBAKREIBET 510, FIMRELH—HATIT&
PRABEHILIEEDORy ES S UENBRERLTT>TV S, TOBIET, 2015 FICE L
THOTA/ SV EHABLEAN, B16FITh4/ DONBEIN, ELICBEEABETT/
Y& BEUEBMOE Y R LE & HER L 1=,

B YR LB, 2016 4 10 BIz, 7L FREBISHBES 2HILBEOR, EFIE L YEA
# 2km L& 36° 35 117 AR 137° 43’ 36”7 . 427 2400m OHE/NBRMATE (B 1) THER
hiz, COMYBLERT-BZEAREOMRE . BYRLICLPEEFELIE - FiliT 5
=6, B Y& LBEDCREZERN 10 A, BYELEZI-ER 10 AL IWORERE
BITT. MERTEERML Q017E8 A),

BERBEORR. MYBLEZHEEE. 95504 THEBEL, FTVIT7HI. 4A%
RANR, XFRUHNT R, TIUTH, SYRXURIS NIHURYTIIBENLREEE
LEEABET, TOWEEEL 100%THoT=, —H., 2016 FITHE YR L &2 (H-ERE. 1BH
EMNFH 0% E@IIELTHEY . 7IVTH. SYIXUKRIS, 8HRRA NOBEEHNEL
otzo Fho BYELERH-ERTIE. BELBECHETZEHFTOOLT. 4TVITH
SHEDBEEMETHRENL I END, 1/ PV EINLDENOREEEICRE LI-TH
AR E NI, BYELICE YA LEL@IISE, SYIFURIS, 2hRRA8, 9500
BT ATYITHI, TIL54%

DEAENERSN T, Chd>OREIS
S YSHBEEMSEET S &I
nt=,

SERYELHZEZREL R, E
B EUENRREREDIE, S E T
LTELSETS / L UnBRENT
ZEMBATLTRIEHTHA />
COBADREBICHEEILLE
ZbNB, ZOH, BIEHEEE=S
YU ERGEL . EILEADA S T
DRALFBLEMANDREZENDIE B 1. REBEE A/ PUICkBEYELA
BETTH, BRSN-ME (BH). AREBLEEERT.

74



P-39
TVIHEREKEEIZERASEE
OmBeEER (LRKEBRBER) - STHMF (LXK FSC iEE)

1.EFCHIZ

TV VINIABMOKRE & EECA BRI Lo T, ER-TATE TEBESBA Lz, L
N, ZOHDOEMICZE HRBLABHBELRLICXE > TERBSKIIEE L, BHETIXOAREIL
RLUABROAFRIEREEHOL TS, TRV, BHREREICREIN D2 REERHE
ALTWS, HBAR~OEEL LT, #BHRABICLZRATHOME, BREHE, AREEAEDOEL
REBEF N5 (Akashi and Nakashizuka 1999, EA 2011), b OEEX, =T D
A BBESCBRAND ORBREH, £ L THEDICKTT 2BEHEIC Lo THRERDZ EATRBEINT
W3, &2 TARBAI., EEE 13 #iRiC X L, HREREY & GRS B L 7V — 76T 5
Z LT, AEEICRIT BT Y U DRI L DMKIEE~DEEL | EEEERECHEYIIITT
YDA DA LMIT L. & DICRERRICHE S WREAE~DEEOELEH LM TEHZ L
ZHBE L,
2. A&

2009~2016 EEICIFERHEEBICL - TEBEINE [V HORENRREFEZICE
2 HDHERE] O bRKEAICETIRET —F Z AV, 28 817 ST 50m X 4m DOFR
FEXARBE I, FHAEXAD 20 HD Im X 1m SR CHRRBERENER SN TWS, F
EXICL o TIXS~THEIT LIC 2EE OFRENITOIL TN S, RFETIZ, EFHHRNOHEMEY
EVHARKDBEROFEDOT —F AWV, HBEMEYEZ. ¥, AR, ERIKIIL, b4k
FEERBENO I N—T LT, =/ VHICEZREER (%) 1. H#RFER LI EHOR
BRREREEAEY O HBER) X100 LEH L, E5iC, EE L B RRECHAO/EM,
BEEL2ERB L TED ONHHFHERZ AV T 13 HIRIC K45y Uiz, HIseR 5y LTz 71—
FTOHBICEEL TiZ. RBEROFEHELZHWE, £, =V VI OMEEEEREL LT, HRE
L& By v BESFESPUE) % AV iz,

S RRLER

QdtEICH T 5RO BREREREORE : HWKEHORIERIL, HIKEROCHEY I L —7HT
By | SEEY U OBEEOEMBE L B EHER & HRFE IR T O RIBERBE o
7oo BHEBNCTOWTIX, V¥ & RRRIC A BHUR & IR IR CRIBERNE» o7z, VL KE
BTk, EEOEEREER R VHIKIZ EREERE L. 2L OEMITBFHERE VD, =
V7 DEGEESEMIEE S BBEOEEBEZZITROTWVWEEX b, REFHEHEY TH S XY
X, BECDE > TEAKBERE  #EF S TE 2YIBR =R C TRIBRNEL | BFT
Y BEM U IR I E N o Tz, SO D, VAWM= Y Vh RGN X 5
BROFEZEDLICIIZTT, BWVEEEEENE MR INTEE. BRICL2HERTIS L
EZzxohiz,
QE/MBOBREDEELEL : 2/EE ORENEIE Sz 5 HIRDO 22T, JIRREHIRICE
WTUFHEMORIBENS LR L, HEEEIIRD LT\, THIBRARIC L Y BIRENED
Lk iEx bk, ARHRTIIS ZHEDIT 2009 FEICITHRR SN TORMP- 72838, 2014 4
TIHEREINL TV, INHDRNL, BEEREEENSEEICHR ShEE, REHEEY O
BRMMEEY, T0%, BRENELTHIEEREBRRE BN ARENE X O,

75



BEFRE 22 AXRRTEER EEFSASXERER

£7RER A0 HE AEXEZRER &)l BB
2 {fiEu HfT f2A
By feE Hig
SeHEY 2H =

7077 L8BY )@ &iE

EEFRE 22 EKE FBEEESRE

2017 £ 10 A 21 B 17

HEEFEE 22 ARERTEES

EEFRAREXERER

T108-0023 RRHFERXZH2TH 14 135 MCK £ 2 B
EREREDFIHRA S RREXMA

TEL: 03-3455-4439

FAX: 03-3798-1372

ENRl - 8&  AHREEE
T780-0870 SHESAHAHT 5-5-18
088-875-2181
088-875-2215




