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MIYAZAKI, Naomi, HIRATA, Masahiro and KIKUCHI, Shunichi: Influence of forest floor environment on regeneration
process of woody seedlings in broad-leaved and coniferous stand types planted 35 years ago in Obihiro no Mori, an Urban
Park
Abstract: To understand the establishment process in an artificial urban forest the influence of forest floor environment
on the regeneration process of woody seedlings was studied. In broad-leaved stands, Sasa nipponica dominated and in
coniferous stands there were no specific dominating species. In both stands the light conditions of the forest floor were
low. Even though broad-leaved stands have sufficient light for understory plants, the survival rate of seedlings is low. In
coniferous stands the survival rate is high. Factors other than forest floor light conditions in broad-leaved stands
dominated by S. nipponica must be considered.
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Fig.1 Location of the study site and study plots
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Table 1 Stand structure of the study plots

AR B3] EHME K BambrE
SRR e [iEXES R HAEF
K) (m) (cm) (K /ha) _(m®/ha)
TREER X
IR
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FavkbraTavELADEREMVEERB IR TWVWD,
RRREAE (T, PFBERIERAR CII RIS OEFT T v 2y
BMCES L, WREHIEBK CIIREOTEMNE S LTV
13)

2.2 FRERAEAFRA

JREERIX, SHEMXZENO 15 m X 20 m FHAE KNI
B L7256 mX5 m X 3 »FricknT (K¥-1) , HHALE
&S 1.3 m LU O @ARRE - ARARTE LS8 T OMRAEY) D4,
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Table 2 The tree age estimation formula in tree species
by each forest type

Sl FHB
oy i 8 A% At =X ¥
(n) (r)
JRBERIX <= 3 10 Log;Y =0.961Log(X—0.010 0.92 *
Y HE 17  LogyoY = 0.832Log (X + 0.254 0.96 *
BHERIX A FA 24  Log;oY = 0.560LogoX + 0.432 0.92 *
TRFF v 25  Logy,Y = 0.528Log X + 0.459 0.79 *
=V Y<H%¥2775 20 Logy,Y=0.707Log;(X+ 0.285 0.85*
FF A= R 16  Log;oY = 0.662Log oX + 0.279 0.92 *
AV 2= 29 Log;0Y =0.406Log;( X+ 0.585 0.72 *
Y~7U 23  Log;oY = 0.584Log(X + 0.288 0.76 *
<3 28 LogoY =0.843Log(X+ 0.136 0.84 *
YF & E 41  Logy Y = 0.622Log (X + 0.432 0.88 *
NESY) 24  LogyY = 0.726LogoX + 0.161 0.88 *
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cordatum (Thunb.) Makino var. glehnii (F.Schmidt)
HHara) , ¥ 7% (Hylodesmum podocarpum (DC.)
H.Ohashi & R.R.Mill subsp. oxyphyllum (DC.) H.Ohashi &
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1 TEFRL, HEOHDOE L IALNRI-T,
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K-2 12y T D 4 A0vb 10 HETO rPPFD 28 LTz,
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5 H~10 AT 5.2~33.0%, 1.5~9.6% Tdh o7z, FHHEMH
KiIZH T 5EE 1.3m & 0.0m @ rPPFD i%, 4 A T 15.2%
16.4%, 5 H~10 A T 2.5~13.1%, 1.9~12.4% Ch -7z,
JRIERT X & $HEERHX D 5 A ~10 A O & 1.3 m @ rPPFD (Z
ITEERENA LI CHRE, p<0.05) ., —F, KIEHK
EHERX O 5 A~10 HO®E X 0.0m @ rPPFD I E /27
FHbnRmote (G HGE, p>0.05) . 5 H~10 ADE S
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Table 3 Dominance ratios of top three herbaceous
plants in forest floor by each forest type
TR BER X FIHEERIX
& 15
s m TON s g OO0
(em) (cm)
Y 4 68.5 FF o2y 1 52.1
E AR S 1 256 ¥IAF 1 450
FLoIXAbX + 75.0 TYAUHE 1 43.0
0% REHR BEEHIX
B5& 1.3m —e——
PR 11—

13.1

-2 #orZEo4 Hrd 10 HETO rPPFD
Fig. 2 rPPFD by each forest type from April to October,
2017
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Fig. 3 The amount of annual dispersed seeds in tree
species by each forest type

THR S LTz,

JREER X DA FA O EE, 2T 10.4 £ 7.3 cm,
B RPEIM L 6 FFAEDY F X E 40.0 £ 0.0 cm TH o7z,
FHEERT XX 2T 31.6 £ 28.3 ecm, F K FEIHE T 6 F4ED
Y~ 27U (Morus australis Poir.) 155.0+£0.0cm Th o7z,
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D= Y ~%2Z (Cerasus sargentii Rehder) H.Ohba) %
X O =y =9 b a2 (Sambucus racemosa L. subsp.
kamtschatica (E.L.Wolf) Hultén) 1 A%>, 14FEAD~=23

( Euonymus hamiltonianus Wall. subsp. sieboldianus
(Blume) H.Hara var. sieboldianus (Blume) Kom.) 4 A3 X
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Y~IU, TAXFY, v I, NY XY TI~TEERLD
o728 s Em < CTHIEEE R TE/ER S o7,

4, EER

ATHAEMIE, W% 35 MR L, JRZERIX, $HHEmX &
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Table 4 Age and number (amounts / 75 m2) of seedlings (under 7 years) by each forest type

W JRYER X FHERIX

’ w1 24 SH4& AFA BEAE GEE TAEA R 3 wipdg ViR Q44 M4 AEA BIEA 64 THA KB 3
A XLV 1
NL= 1 9 4 6 3 27 2 2 14 3 5 1 17 44
Y FHE 19 13 8 2 1 1 1 51 19 17 10 15 19 17 25 16 2 140
A FA 1 1 1 1 1 2 7
TARF 1 2 1 6
e A 1 1 2 1 1 4
FFH R 3 0
Y~ 1 4 3 8
= FHF 1 1
A=A 4 1 6 1 1 1 1 1 5
A RHE ) x 1 1 2
=y =7 k=2 1 1
TFYvuak 1 1
NED 1 11 3
gni 8 1 15 1 2 3

s 38 22 15 5 1 1 1 102 24 23 27 24 26 21 37 22 26 227

g5 Moy T EoELE (THAELT) Offl () BLOTFHEE (cm)

Table 5 Age and tree height (cm) of seedlings (under 7 years) by each forest type
i IR SR X
> WMapk T4EA 2488 344 A4E4 BAEE 64 THA R Eis Wapd 148 24E 344 A4E BEEAE 644 THAE R g

A XLV o CFHE 9.0

(R 25 0 0.0
N =1L it 6.3 12.0 10.7 0 7.9 39 51 86 14.1 45.6 1050 94 16.8
1.1 42 31 2 3.7 1.1 1.0 34 32 17.0 00 21 208
Y HE 9.8 11.0 17.0 30.0 35.0 40.0 148 11.3 6.8 74 122 216 271 379 446 539 190 285
2.5 32 00 00 00 0.0 6 7.4 41 33 55 41 5.7 71 120 133 00 184
A FA 3.0 12.0 20.0 - 6.0 10.3
0.0 0.0 0.0 0.0 6.5
TAXF v 72.0 66.5 108.0 77.0
1 P 150 135 0.0 20.2
=Y Y<H s 7 el 11.0 11.0 6.1 15.0 50.0 19.3
EERE 0.0 0.0 0.6 0.0 0.0 18.1
FF I~ R R 63.3 63.3
B 2.4 24
Y~7U 65.0 65.0 155.0 98.8
0.0 19.0 0.0 46.6
=¥ 40.0 40.0
0.0 0.0
= 20.0 37.0 22.5 11.0 39.0 90.0 90.0 57.5
9.0 0.0 10.1 0.0 0.0 0.0 0.0 34.0
ARE )X 6.0 21.0 135
0.0 0.0 7.5

=V =U kra 8.0 8.0

0.0 0.0
¥~y ax 30.0 30.0
0.0 0.0
BRYEY) 63.0 100.0 120.0 94.3
0.0 0.0 0.0 23.6
B 56 5.0 7.1 6.0 4.0 5.0
1.3 0.0 4.7 0.0 0.0 1.0
6.4 10.8 13.1 132 30.0 35.0 40.0 1 104 55 72 122 276 352 441 576 629 124 316
B 1.7 6.5 7.3 39 00 00 0.0 7.3 14 3.1 7.7 16.7 181 164 339 242 84 283
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RULITT X & bt ORI L~ RIS 2 VBN B - 12
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32 Hb WL - CEH 54 - Ak

fe—

DABRENIIRTER X BH /K DOK 2 530D 1 Th o7z, #
BER XTIt 23 & < 72 o THAFBEREDHERF SN T
— 5T, JRIER XTI TR 3 S < R DI o TR L
RSN D 72 < Te o QN KRAREENEET HHED
FERBE (& 0.0m OYE) 1E, BRI —FIEH 5 H~10 AT
RWME & 722 0 MRS E B R R o T b DD, RIERX
TIEBALEN 5 A DERLRLEm Moz (K-2) , HHEIAZERHAR
T, BFEOLEBAOREICH &3 EBHITE Y, MR
MIZ< O REERLZHBRRTEDILEEZLNA TN D
91920 L L, AFHAH Cldte L AFFITH O EFERIX TA
ROBEBPETODAEFN L BB, REMK TARIZED
HEIRICAR RGN T 2 Z EMER SN, skt
5 <, HEMUSNDOERNKRAROEAEBETOAFEZHEL
TW5EZZ N, KRBT LWEROFHICIEE
Dipmole, RREADEEEZHETHERE LTE, ki
BT 2 RSN G, PRGN TOFFIE R ORE 290, &
WL DHBOEE DR ENEZLNDIEN, I Y2V oE
HICE DM NORBOARENE LE SN TN D, JREMX O
Y aPYELS F T, REOESFOMEFERICEEIER
TG LTV 5 ATREMEA RIE STz,

5. &bhYIc

AT TITER T CRERRE 35 4E% R L, ARGaEER oo BASH
U 7o VRS IR ZERIAR, Wkt IR AR O MIRBRBE DS AA T AL DR
NEFBRIZE 2 DB i LT,

Y VY ME S D RIER X OMIK T, FrEORENE
HLRWEHER X XD bARARFEEDER BV R o7, RS
R ITEZRI R D LA NS TH DI b 0
Do, KREEDOEFEEEDB Do ToZ b, F4
DEHEDMEZERNTITICRMFLN O S F S E R ER 2
DMEND D, Moy T & OMIREREL TARAREAEDEAEICHR
252 DERSGHTIZE LT, A% BET R EMEE Lizu,

51 FCEk

1) IREERT - EREE - KEHET - PREZE (2002) itk
IR SN AL X v v 78F g WHEORHREIC RIET
B A AR LR, 28(1): 97-102.

2)  JEAMEF] (1993) 1977 AR ILM K% OBMIEAED 14 4
M OHERB—HF I EAEH ORI 7 — o —. HAREREFEEE,
43: 1-11.

3)  JREE R - FEILSRT - JIRER T - BB T - A oL
(2003) MEIEAN THOEZEALIZBET 20758, 72 KA
— 7HF%e, 66(5): 509-512.

4)  HEMEL - B (2005) #diAk b5 S E E ) R
BT B gE—dbimE AT [H RO ZFpl e LT—.
A AL P BB R am S, 597: 81-87.

5) HAEMEKR-REB £Z-RH E-EHEZ - EIER
(1987) # T7~Y NTHO KRR TFREFEH. AbifFE KR %
B TR A TR, 44(3): 1019-1040.

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

ARG (1987) KOFMERRIIIZ 35 1) 2 A4 5 BIF 48 D 3R
LR, HEEMERS, 50(3): 167-180.

R (1988) BIHEAERMO ALK ERW DS 2D
AERITHE S 2k, MARDETE, 1488 19-23.

AN R - TSR] - LR - LRt (2004) TEEEIREE
K OB BE O A BRAEME & BRSO YA RO RE. HIEREBR 57,
9(2): 191-202.

AN B RARZRSE - INARIEE (2001) LEAOBHZE Y
=/ a V= PHRRICBIE LY ) 73 Y 7 OMEREICE
2 DR, BRI, 43(1): 17-21.

&= HiE (2005) EREHENIHLICHIRG: 23 ARRGE L 7R
MIZ I T 2 RS D SRk & A M BLOBUE A, #RH
NE, 171 86-90.

ATTPAAT (1989) —=m U—ifHb. @l ®=. =R &
FR=HE- UK BERR, REMORbEAT. ¥ 7 bYA= 2
1, pp285-294.

By IiRE— - TER = (199D HELMICET D
b YA X OEAEER EHETAE. H AL LA, 17(0:
EIREE - ZIHIEER - TFHE5L (2017 #HTAR THIRO
R THIBME 33 AR TES LICAEREAR - KED &
Mo 2 A7 L OB AARMET A, 43(1): 62-67.
FRAHH - BAEWSZ (1999) RAERRF DD DONEEE
HE « FHBFE L RBEN S RTcv A IVT v vay
DAEFEH O, (RIS, 4(1): 33-55.

A THL T B A A R (1975) A O AR m LA
EHREE, 79 pp.
HEIRTHARHTRLRR A £ 0 O (2010) HEDFHFARE /SA A
~ AR B ER#REE, 347 pp.

WA (1984) FHHk X A7z BREERI AR D T HZBE 3 2 SLqlk
HIBFFE—RIR D FAE R HE—. FRALATSE, 6: 36-49.
WAL (1985) Mk S M HLIEMMAICKIT 2T 77
EAFEERBEOBIE —KRIR, S EAROERNIZOWT
—. #REAFSE, T: 179-190.

Seiwa, K. (1988) Advantages of early germination for
growth and survival of seedlings of Acer mono under
different overstorey phenologies in deciduous broad -
leaved forests. J. Ecol., 86(2): 219-228.

M= - AR (2012) HTTAN A O RE R 1
RATEE LTEARERFEEDERR M. 70 RA S —T7 1%
75(5): 431-434. HUHAL = - AT (2012) A THTNEAEMN
OGRS BWEATEE LEARAREEOERESRE. 70 F
A —THfFE, 75(5): 431-434

Hd v - SREB - AR 55 - MRS - (2011) MR
B LRSI STl T~ N TR D WA
Bt 12 FED REE N & — o DiE. [EMRFEFH AFC #iis,
9: 1-10.

Tang, Y., Washitani, 1., Tsuchiya, T. (1988) Fluctuation
of photosynthetic photon aflux Density within a
Miscanthus sinensis Canopy. Ecol. Res., 3(3): 253-266.
HANE— (1987) 3L 2 OB HA—FEOMEREHRG T
—. dbFH MR, 39(4): 97-101.

(20194 7 A 19 A=)



