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Growth of tree seedlings and forest floor vegetation were monitored for 2 years at two study sites (Site
I and IT) on different topographic positions in a deer-fenced riparian forest along the downstream of
Iwaubetsu River in Shiretoko Peninsula, northern Japan. Chemical properties of surface soil, such as
pH or total-carbon and total-nitrogen concentrations, relative light intensity (rPPFD) of the under-
story, and tree species composition of each site were also investigated. Soil pH and rPPFD was sig-
nificantly higher and soil total-C and total-N concentrations were significantly lower in Site I on the
floodplain, where young Alnus hirsuta trees dominated, as compared with Site IT on the river terrace
with higher tree species diversity and higher aboveground biomass. Density, size and species composi-
tion of tree seedlings appeared in both sites were quite similar, and the mean height of the seedlings
was 7—10 cm in 2013. Shoot growth of the seedlings, however, was much higher in Site I than Site I1,
resulting in the difference in the number of large seedlings taller than 20 cm between the sites in 2015.
Maximum vegetation height on the forest floor was higher in Site I than Site II both in 2013 and
2015, and significant increase of the maximum vegetation height was observed only in Site I during
the study period. Lighter understory condition in Site I may have had a positive effect on the growth
of seedling and forest floor vegetation, and the advantage of deer-free condition within the enclosure
may have been more pronounced in the lighter Site I than Site II.
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=1, O 1WA O JF LA DR, Table 1. Properties of soil profiles in the study sites.
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=2, A OBIEREKL. Table 2. Tree species compositions in the study sites.

A1 AT
foffE® BAGHT BAMSE BAAFH BALMK

(m*/ha) (%) (m*/ha) (%)
NYFY Kalopanax septemlobus (‘Thunb.) Koidz. 1.98 7.3 0.05 0.1
VAR PAVIAE S Alnus hirsuta (Spach) Turcz. ex Rupr. var. hirsuta 14.87 54.7 3.46 7.3
TN Carpinus cordata Blame 2.50 5.3
o Hh N Betula ermanii Cham. 0.27 0.6
SAFI Quercus crispula Blume 9.50 20.0
FF /) * Magnolia obovata Thunb. 1.91 4.0
XXNRY AP 2 Tilia maximowicziana Shiras. 0.73 2.7 1.89 4.0
DAV Tilia japonica (Miq.) Simonk. 3.90 8.2
N FA Syringa reticulata (Blume) H. Hara 0.45 1.7
YF&E Fraxinus mandshurica Rupr. 6.65 14.0
VDN A Padus ssiori (F. Schmidt) C. K. Schneid. 2.22 8.2 2.34 4.9
FAXFT Apria alnifolia (Siebold & Zucc.) Decne. 1.96 4.1
FNG Phellodendyon amurense Rupr. 1.87 6.9 1.63 34
VA4 Y Acer pictum Thunb. subsp. mono (Maxim.) H. Ohashi 4.20 155 7.74 163
NIDFIALT Acer japonicum Thunb. 0.38 1.4
=¥ Picrasma quassioides (D. Don) Benn. 0.25 0.9
NV=L Ulmus davidiana Planch. var. japonica (Rehder) Nakai 241 5.1
FFE=Y Abies sachalinensis (F. Schmidt) Mast. 0.21 0.8 1.26 2.7

aab 2716 47.48
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Table 3. Appearance ratios and mean AT HL T PHEHLIT  FAAHRI A LTI
numbers of tree seedlings in the study % 4% 86 920 471 6.95
sites. VA Yy 57 33 1.00 0.62
NIDFIHLT 33 33 0.90 0.48
SAF7 24 29 0.43 1.71
NV= L 29 14 0.43 0.14
FNY 14 24 0.19 0.71
Ry 10 24 0.10 0.38
VAR 10 14 0.10 0.29
PN 10 14 0.10 0.14
*ya7y 10 0.05 0.10
a<was 10 0 0.86
A IPOA 10 0 0.19
HY S 5 0.05 0.05
FFAH<R 10 0 0.10 0
NUFY 0 10 0 0.10
TYINY ) F 0.29 0
SA¥x 5 0 0.05
<o 0.05 0
= DIz B D AAFEASHE L ﬁ\afr (42 HER) 95 95 8.48 12.76
Gl 44EE0R) 71 71 2.00 3.43

7208, ZORIZEDRPOT.

=4, MEBIORIE. Table 4. Mean heights of seedlings for all tree species and Fruxinus mandshurica in 2013 and 2015 in the

study sites.
. LT (cm) ¥ F4%€ (em)
A - -

2013 2015 XM 2013 2015 XA
A I 11.1%7.4 25.7+18.7 p <0.001 10.1£3.72 22.4+10.9° p <0.001
AT HLIT - A 8.8+4.9 13.4+9.1° p < 0.001 6.5+1.9 9.3£1.9° p < 0.001
FALHLIT - Mt 6.7+5.8¢ 13.0+10.0 p < 0.001 5.3+1.7¢ 8.3+1.90 p < 0.001
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6. Lengths of current-year shoots of Fraxinus mandshurica tree
seedlings in the study sites.

5. MDA, Table 5. Survival rates of seedlings
of Fraxinus mandshurica and other tree species for 2 years
between 2013 and 2015 in the study sites.
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K6, MM 7 1 v ~ OWRRIHA DHEE & AN . Table 6. Coverages and maximum heights of forest floor vegetation

on August in 2013 and 2015 in the study sites.

) B (%) I ARREA S (em)
AR

2013 2015 R 2013 2015 R
LT 574240 64+25° NS 51£252 76+40° P <0.05
FAALHEIT - M 35+213 35+23b NS 25+9b 37+22b NS
FAETHLII - HiFoE 14+7b 294270 NS 26£10b 19+5b NS

M+ BRER AR R T, AERRZEER, SHFAEHICB T3 2013/FE L 2015 EFDOARADAMEE R T (Mann-Whitney
DUBE). W—FINICBOTREZ 7V 7 7Ry MU ZHFHEBICERZERH S %277 (p<0.05: Kruskal

Wallis #7E) .



YRIIUF I I, NYFY, FNT 45 ED)LIER
PEFLTWS, Iz, BRI ET
BRI MIE DT 60, HEEEIXERYIED
TXINY ) FIHRTT LB, InsDZ
L5, ABEMIOFTH ES DT ITE W
TEHIZAEB L TS KE RV A ZDBIRIE, 1981
OO S ZOBFHIAETFLTHED
DEEZ 5N, BELARTOBEREZ S 2 T
BHPDICHEZbDEEZ LGNS, —JF, FAEHI
%, FAEHIORIEIED S DLEEDY9 m Y EEW
BRICMEL, U2 bHEEd? 5138010 m Mk
HncTnsd (M1, 2). SXFIPVPFIELED
MIETER G0 cm 28 2 2 KEARDBLHEFTL, &
SIZE PR YRR TEARZHOMMEEZZL T
W3, MEEinRE A EHE 47.48 m*/ha & FEHI D
2716 m*/halZ IR T B PICKEL, PRDOE
Bz o720 TRELEELEZZ T TR VLEL
M EERZ NS,

2. BB O A T DEN

MINC & 2 BEELOBERE D@D, TIEEAR
B 72 & O P HIBRERIC B 1 2 A 0 VI D
KtEnTnwz eEzo6ns,. £3HEICELT
I, AL, & OIS K - CEl S iz L
PRE LR HEME LTV ETIZIEL T
Wiz, HEREOLAEIC RN A S N,
Tabs, 1981 FEDMJINEEIC L2 L2217
AT & PRI 2EE U 7 BRAR D AL L Ty B B
FEOFAMI & 2 iR 2 &, TEREDOK
FLAEFRDOEARFFEHM I DIZ S T
LD 35 EE<, pH (H,0) FFAEH I DIZ S 28
ot (M3)., TD&SHHHEDE N
UBHERE L TZ, ANk 2HEELBOREORE
SOEWPEZ OGNS, B LA Tk
JNZ & 2 BEELOBEREDME L, F& L 7= ARl Az
5DV & —iHIC X o THIEREY O ER— A
LSRN THEATHS LRI ND. S5ICH
HHINIZBWTIX, HEREAOGEYERES
PEREDERIZ X > TpH (H,0) DIEFAEL TH
3:Ez26N0% (M3). ZDXS5HTELEAND
EER B, FEHII O/ 500 m Bk

SFER I - AR LR 35

OfiRRBERE (MEKPSDOHE18m) DR Ry
HIcBWTE SIcHFIcBgEn, 22 Cla1E
e #lE (BEE 0-2 cm) DEREEHED31.7%, pH
(H,0) %483 Th o7 (G5 - L AFKL). #
HHOFEBRERICBEI L T, M b1 m TOMHNEER
T W («PPED) DO VIIEDS, FiAH 1 Tl 7.8%,
FAEHIITIX2.6%THD, FHEHIDIZS HFAE
HIIHIZHER TS W TH o 7= (K4). T
TlE, R LZLSICE VT YNy ) 308N
LTCWBEaHn% <, HEBima st d Jiai 1
IHRTNENZ E2 5, HRNDLEIEHIHZ 205
ZbDEEZSND,

3. HE O R Ot T DE W

FAEHIZIE, 201348 HOFER R TYF4'€
ZEETIME (D2 ZRL) P1im® B
BI10ARFIHOARBEETEFTLTED (£3), 2
no ORER (2B OFEBEIX7-11cm TH -
7= (B4). s OMEOZDBDOBREICIFHE
M TENVDSA SR, & ZIX2014FICB TS Y
F 7 EHEB O MAEMEREE, IR TH
LI T2 ERE Do 72 (M6), E£7=, #INIFH
HD2EH D 2015 4E 8 AR T OV aE (4t
) I2BVWTH, HEBITIE2SmZ2BEITNHS
DL T, FAEMITIXI3 cn BEICE EF -
Tz (F4), 2D &S HER ORI O TR
TOEWEELFERICDOWTIE, FHEH T OMN
A TORBRICB O TE A B R ZENASILEN
TEmS (X6, #4), TV HDHENDER
MRS LTW3 EEZI SN,

FEHLT & FRAMIT T, AT L 7z K S ISk
G YeR 1 E o IBE SR 3. 2D
RN DOREREEIC DOV T, FAEHIDIZES
P ILICHEN TS < (K4), T &H55tH
I TOMBOREICIEDWESR 5. X 2 §E2r S
%, —K, BRI OV TR, R I 04
RFE L RBROGHRSFET LD E W (X3),
N2 TSRS (Ca, Mg, K) & MEHERERFE O &
BROOTUT DO THFAEHILDIF S 5 A
LEDEW (S5 - I ARFEER S5 - IIRARFESR)
TS, SKEEHEOM M TREEDE W I
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BCcOMBOREDZEICN L TENZE M BE
LTWZaENnDhrb Litkn,

4, FERS & AR O BB ISR 2 BT O &5

KAMHOHEB DEFICNT 2 V> DFE
DML, Moy 1 JickoTHEED, BED
RELMBNEE LY S AICEZREEZZITRTN
(FFEE - WG 2006), TV U ADEEBEICERLT
WBEHEDAMREO KRN TOREIC LS &,
B A 2 B L C D S K0 45 DR 20 em DA R
O OB, BB ZHCiEMiNIiz T 1/10
FLRE & D 2ndp o 7203, & ORI 10-20 cm DASHES
BEICHTRLIC A U 7= MRt O $cT ik, BN C
BB AR SN0 e ((RE-IH2006). 22T,
KPR 3BT B RS D 2L I B TR &)
HizonTd, BE20 cm KD KELRY 1 XDHE
BHCEH LTt s 3.

201348 H DYIMIFAA IR sl <, FHA ML TIEAM
WICHON T2 SIFIF 24, AT OMNAN 7 1 v
MIFRR E NN DN T 5 1F1F 1 2
LTWkZEilih?, ZORETHEED20 cm &
DREDP > MBORE (K710 m*) % FAAH
T2 &, FAEHIT7.64, FAHLIIDOMN
TS54K, WbCsoARTHD (K5), HERALK
WXt g % R IZ 4-10% THEMWMICZE A E D
SN o7 (p=0.138: ¥ #E). Lo, Z
DI 5 TIEHER O R (0T 2 B o2 5L 1% %
PHATWhEroztEZI 6N,

ZD2EHRD2015F S HIZ72 5 &, BlEH320 cm
ZiBZ BB OARE (K/10m?) 1&, FAEHI T
238K U 7= DIZR LT, FHEHLIT DM &
M TiEFZzNZFNSsA L 63RICEEE S (M
5). MR T 28520 cm & D K E A
B FIZ, FHEHT Tl 54% ICEL, FHETHLIIHT
ND 13%, Mit7+D 14% LR THERICKE L %o
7z (p<0.001: ?HE). D &%, HtDFRED
SRI4FERFOBL ZFEITIE, TV hDRE
EZRZIPTVEINZH/FE20 cm B R T D HER
PMHEREZFITITNE Z 250, HEBORE
WX BB ORI R BTNz b D E AT &
BTES, —J, FHEHIT DM D L T I HE

BOBIEICHIRZZNA S NP>, TOMH
ELTRE, mdLZ& S5, A LKA D
B LR T HRERE ((PPED) 782.6% &K\ /29
ICHEB D42 OREEEE/NE < (K6), Bt
Ko TV U HDRBEI SRS NIZE LT
b R ORBIENIC 2 23E U 2 ICIZR WIS 200 2
IEBEZLND,

IR A D 2 F 12 BAE T B M ORI 3D v T
b, LTHBARZMEB O KR & RO C & 3B
N3, Thbb, HEHITIEEERAMESD
201345EDS1 ecm D25 2015 4ED 76 con IZFEHN L 72 D
WAL T, SRR, Aitoh & b Iz R
DERBEBALEDNZPoT (£6)., TDLD
EMRERAEE DR E O & HNICIE, HHD
WBEZ DS DDENZFTHL, BB % K
UM ORREDEVWD G LT3 9D
Lz,

Feo

AR EBP RO A 7 RO THREBICE N
T, BRI B b 3L 72 WIERR T D HERS O BE B & Af
EOEBRNZFEL 2. ZORE, WIHEEIC
X BHHELZZ T TH S OFEERDE L, FITH
WYY FTHRINS FAEIDOMKREKIC
BWT, YFYEPLHITFHLREOERRYIEZ
T & 3N EBOMBOEFPHERZIN, 51
INSDOMBNB I U AHIC K 3HEZZITRTV
BE 20 cm ZB X THEREZHIT TS Z &8
HoMICkok, ZOIEDNS, ZVIHICLS
e DR B2 Z 1T T 2 IR O T & B o
EATIZN U BB B NICHEREL T b & n R
57259,

S OFAEDRRE U7z ilEAk i, —#i% 1981
FOEPSENIZ L 2 IHEEGIC & > TREDOHEL
EZITTWDbDD, KD S DHEIPRE N
LTI X R & 729« X DB SIS EE
LTWe, 202 EDPHEMBICEILLZE W Y
<INV ) FHROMEAD LB O -t %
TRIC L7z EZ 55,

AT RO FHEEIC X, 1981 FE DR
12 & 2 EELZ SR OFEHLL FICHR < 521 72 T RE



MPHIET 2. 2 2 TIXBLALAT O MR X K T
IR, RERICZ U OWDEIHERE L T\ 3,
F7z, TV TUAHICKZMEBOREEDHKIAE LT
BOWRBICH 2, 2N S DGR BT 2 MR D
FEICET T, PEMOREIC L 2 oRE
BRI AR RTH B & &bz, RARHEHAEE A
BTV vy HECATLEHFE (FBE 5K
R, HiflZ: &) OB PR EEEZ 5N D,

e

BREE, 70 F 0 TERASHOFMHCLS
AR F R ISR g T Y 5 O, W
HENBNDETLEH) OHEBEHED BRE LT
EiZ N7z, 2012 FOFAIERE L, JO - B
FERPEVIPE S FR BT OSBRI FIRIC X o TEF
M, SEfT3INk, BUFAE L, JT - FURMHRE
DEZFEZ S A, BNHEIAZED T2
KM D% < DB DS L Ic k> TiTbh
7o, BIHERE & 7 — 2 OWO MO 1F, HEAFEK

SFER I - AR LR 37

FAEY B AT AR A B AR O NN E, Kl
fERHE, B NRBE, REERSIABTICHYL,
FEFHEY ER R AN AE DS < DELAFEED
LTz DEDALXIESBILEZHL L
F3,

5| FSCHER

FE—. 2001. V' 0 & RRE BER D BAN - 5
HEBRIC DWT, AEWFHA 52: 150-158.

iRy « LA (FR). 2002, AR EREY:
206 pp. HEREHIRRS:, HOR

A - WOERE, 2006, RAMADHEE
Ho— - BHARKEE - FIHZ (WE), =T HhHoD
AL B, pp. 131-145. JLHRE A EHIKZ,
FLIBE.

FERIE . 1995, BFAEEhY) o AR AT FRIC B B O
BERIBIFZE . FIRERICB I3 TV v o4 Ei
FITRE & A28l dGHRRE R A E A R  E AR
WFFER S 52: 115-180.
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BsR. o XY JITARERRIC 35 1) 2 BFEMEREIE D fiHE,

HH NZ
LN 2011-154E, 4 7 9 XY JIFIKO MM EEIC 2RO flAD—BE LT, TV HD

2011-12 4E B/ A D R IE

2013 AEBf7 A O FR iEL

2014-15 fEBf EEM D 3 iE

B E ORI Z B I, TR 5 & P G 3 L B a2 3R U 72 B O BRI,
3HDOAFTHRIEREF1,200m, TREICLCEN19hat o, &8, SitoRmSx, £
HoOBEEZHZEL25-30mE LTHT UL, £4, SHiEMoORERE, EHE XU
Kiple LIz TV, JAERORECHEIIRMOMARDM, HHEIIGEU Tt S %
LT3 T T 2K, s DEMOREICY 2o TE, BEZY 7D
WAz < OEAPBHELIHEE STV 26, —NAEZHIPICEDIAL
THETEEL, FIA 7y INVIRICTREZ A, ZNFNOARMEZ BV S8 2 Tikz O
TR ED 7, 78, ENIARENIC TIEY % RIET 2 B I e 7 2 B4 02
IZDWTIE, THRAERRRHER IE S S ) (BRBIE) O—BRE L TR 2R #ERT o 72,

2011-124E D 2 fEAEZR DT T, 4 7 XY JINAREICIR 2 RAF 2 MREAR R RE 2 iz, Rt
R 564 m, [Mi0.95 haDFifEMIE 1 JEERE, Mo S F2.5 m, MIEIEHRED TR, 2
DHDKBDKER, FMD—IB Tt D& SISET ZEEIHER I N2 TH X i) fE
HrFEML 7.

20134E, 1 7 0 XYW OWMEEL O AL A HIVIC, FRIER 270 m ORI % 1 5% 1E.
2014 FICIE, BT 2 2Fb U 7= BiEit (2000 fF3E) 2 L, 2 0EdhZ BV iA T
TECHEEZIT, BRASIICRIER 317 m, THH0.36 ha DFiEMS TSR U 72, Mo S i,
HR DB FEM ORI Z AT 3.0 m THET. U 7z, Ml X RO 2 Z i< a7 = v
Z&MMH, £, BEE LT, FICEDSRE KT 2 &R, 7 h—2MdiciTsiA
AU A Y —CHtZEET 2EEEEML 2. &, 20144FEs5 Hicik, FHMAICHY 5D
HAR 177 RDIEFAET> T3,

2014-154ED 2 fHEZ P T, 47 XY IR 2 B2 AR GLE %2 H i, Rt
564 m, HH0.95 ha DPEMEZE 1 F3E. MO S 1X3.0m, MIEIIHIED THEILL %,




