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Kunisaki, T. : Effects of the Density of Midstory Deciduous Hardwood Trees on Understory Vegetation in Pinus
densiflora Plantations in Ohshuku District, Iwate Prefecture, Northern Japan. J. Jpn. For. Soc. 86 : 258~264,
2004 I examined the correlations among density parameters (basal area, stem or culm density, and aboveground
biomass per unit area) of overstory trees, midstory trees, and understory vegetation (dwarf bamboo Susa senanensis
and tree saplings) in closed and stratified young plantations of Pinus densiflora and deciduous hardwood species. The
overstory tree density (P. densiflora) was not correlated with the midstory tree density (deciduous hardwoods). By
contrast, the midstory tree density was negatively correlated with the dwarf bamboo density and the light intensity
above the understory vegetation in September, when the deciduous hardwoods were leafy. The dwarf bamboo density
was positively correlated with the light intensity above the understory vegetation in September. The dwarf bamboo
density negatively affected the tree sapling density. In conclusion, the shading effect of midstory hardwoods regulated
dwarf bamboo density. In turn, the dwarf bamboo inhibited tree regeneration in stratified P. densiflora plantations.
Key words: Sasa senanensis, shading effect, stratification, tree regeneration
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) Ehnig, FEHKRIE9.2°C, B3 DIER 4.1, F
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Location of plots and topographical features of study
site.

BriEs (m) %, BoNAEHEAERERT,

Numerals show the altitude (m) ; B, Study plots.
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E-2. 16 /HERICBT L7 »~ Y EBELEROBSOT
Height distributions for Pinus densiflora and hardwoods in
16 study stands.
O, @, a2 B3EnTh7 =Y OVHEER, HELEMOFYESE, 7
A FYORKEGERT, =7 —N"—RERAHE, BIEEERT,
O, Mean height of Pinus densifiora ; @, Mean height of hardwoods ; A,
Maximum height of Sasa senanensis. Upper and lower vertical bars
show maximum and minimum heights, respectively.
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7R AV ORKES LD BEOEROEELER 2RI L
Fro F72, MEEHHERBIC SWTIRZ v ¥ LS 1.3m
KEOHEBIC T T, BEARI A —FR2HEL, HEE
DERBE NS A= L LTT A~V OBBREEE
(SDP) :iumrEmmasl (BAP) %, HEKEBOBAR
R X—5 & U THELEMOBSAKEE (SDH)
CHRWIEE ST (BAH) 2Hwic, MEKRMEEEOEE
BENRIA=F LTI ~<A4FVOBREFEE (CDS)
L EEREGEE (ABS), MEBOXREEE (SDS) %Hwn»
Tzo Flz, ZRAVVHEREBONEOREL LT, HE
[JREMOEE B F) ¥R (11 A) O rPFD (£h
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Abbreviations of density parameters and light intensity.

Overstory’s parameters
SDP : The stem density of Pinus densiflora (trees/ha)
DA
BAP : The basal area of Pinus densiflora (m?/ha)
A S ED)
Midstory’s parameters
SDH : The stem density of hardwoods (trees/ha)
BAH : The basal area of hardwoods (m?/ha)
WEfEE)
Understory’s parameters
CDS : The culm density of Sasa senanensis (culms/m?)
Y ORARYEE)
ABS : The above-ground biomass of Sasa senamnensis (g/m?)
(7~ 4 FH O EERER)
SDS : The stem density of saplings (trees/m?)
Light intensity
PFDA : Relative photon flux density above understory in August
(%) CEZEHD 7 <4 ¥ Y HERBED rPFD)
PEFDN : Relative photon flux density above understory in Novem-
ber (%) (FBEHRD 7 <A Y VEERED rPFD)
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F-2. FEERKC BT 3 EEEOEEEE, MRXE T X -5 DE
Density parameters and light intensity used in each plot.

Plot SDP BAP SDH BAH CDS ABS SDS PFDA PFDN

No. (trees/ha) (m?/ha) (trees/ha) (m?/ha) (culms/m?) (g/m?) (trees/m?) (%) (%)
1 1625 32.8 1700 2.3 26 (16) 148.7 (132.3) (0) 6.7 (5.6) 16.8 (16.0)
2 1575 34.5 2150 2.3 27 (17) 140.2 (102.8) (1 7.8 (8.2) 17.4 (15.3)
3 1400 31.0 1275 2.4 24 (22) 137.7 (164.0) (0) 8.9 (8.2) 18.1 (18.9)
4 1675 32.8 3025 3.1 17 (14) 74.8 ( 90.9) (N 5.7 (4.2) 17.2 (17.1)
5 1725 31.8 5925 8.0 8 (7) 33.3 ( 19.0) (9 2.1 (2.2) 17.0 (17.6)
6 1525 31.4 3200 2.7 16 (16) 91.5 ( 91.5) (10) 5.3 (5.3 21.3 (21.3)
7 1875 30.0 8725 7.7 9 (6) 29.0 (20.2) ( 6) 1.2 (2.5) 17.1 (18.3)
8 1600 28.1 5875 5.1 12 (12) 80.6 ( 80.6) (5) 2.8 (2.8 25.5 (25.5)
9 2175 36.3 3575 2.1 15 (30) 71.6 (173.7) (1 4.8 (5.0) 17.8 (18.0)
10 2000 28.1 10450 5.2 9(9 30.6 ( 30.6) (16) 2.0 (2.0) 20.5 (20.5)
11 1300 21.3 5175 4.0 13 (13) 64.8 ( 64.8) (7 3.2 (3.2) 23.8 (23.8)
12 1825 27.2 8925 6.7 8 (8 34.9 ( 34.9) (10) 1.1 (1.1 21.3 (21.3)
13 1700 29.5 3475 4.2 19 (19) 118.5 (118.5) (4) 4.6 ( 4.6) 23.9 (23.9)
14 1625 25.3 5700 2.9 18 (21) 88.0 (139.3) (D 5.0 (5.5) 21.1 (21.1)
15 2075 27.0 1650 1.9 29 (11) 154.5 ( 80.1) (10) 10.5 (10.6) 23.1 (22.0)
16 2125 24.1 3575 2.9 37 (23) 203.4 (186.3) (0) 8.9 (9.6) 21.8 (23.

SDP, 7 A <Y OBBABEE  BAP, 72~ Y OlEWEREAS ; SDH, BELEMOMBAKEE | BAH, RELEHOMEMERSE
CDS, 7 <4 FHOBAEKERE ; ABS, 7 A ¥4 O LEHRER . SDS, M OAKEE ; PFDA, HEHEHO 7 v ¥+ HERMEO rPFD |
PFDN, %¥E#D 7 <4 VI FHEREO rPFD, NN OHFIE 2003 FORET —2 ThH 5,

SDP, The stem density of Pinus densiflora ; BAP, The basal area of Pinus densiflora ; SDH, The stem density of hardwoods ; BAH, The basal area
of hardwoods ; CDS, The culm density of Sasa senanensis ; ABS, The above-ground biomass of Sasa senanensis ; SDS, The stem density of
saplings ; PFDA, Relative photon flux density above understory in August ; PFDN, Relative photon flux density above understory in November.
Numerals in parenthesis indicate data collected in 2003.

#z-3. BBEEOEEEE, HRAXED/ X5 X —F BT % Spearman QBB (2=16)
Spearman’s rank correlation coefficients among parameters of density and light intensity.
SDP BAP SDH BAH CDS ABS SDS PFDA
BAP —0.04
SDH 0.33 —0.33
BAH 0.12 —0.25 0.88**
CDS -0.07 0.02 —0.82*%* —0.78**
—0.13 —0.03 0.80%* —0.75%* 0.94**
ABS \
(=) (=) (=) (=) (0.97%%)
SDS B B B B o
(=) (=) (=) (=) (=0.71%%) (—0.75%%)
0.15 0.12 —0.91%* —0.85%* 0.93** 0.89%* —
PFDA ) o
(=) (=) (=) (=) (0.67*%) (0.72%%) (—0.53%)
—0.08 —0.71** 0.08 0.02 0.09 0.22 - —0.01
PFDN ,
(=) (—) (—) (—) (—0.01) (=0.01) (0.23) (—=0.07)
FEIA OBF 1T 2003 D F ﬁT - #1235 ¢ Spearman OIESAREMRE CH B, “—” BFHEET — BB, HFETELVI L ERT,
Numerals in parenthesis indicate Spearman’s rank correlation coefficients for data collected in 2003 ; —, Not computed because of no data. *»<0.05;
**p<0.01.

BN TWwE I e2EEL, DHERLSERA L,

2EBEORENERESMTT S720, 74 ¥ iK%
KE DR & AFEE OEAEREE T X — 5 OEBETY % F
WTRAB R T 5720 NABREERLEC LI VHEEL
776

ficix, BAP & 11 B rPFD (PFDN) & OBFR%Z K
T, AEZHBEEZED sk ho/z (Wi hLd n=16,

p>0.05), BIELNEMOEE T A—8 BHEAHEE
SDH & @k & et BAH) 2w, 7~ FH
DEENNT A=y (BREEECDS & EEBFE

I % = ABS), 8 H® rPFD (PFDA) L ORIt EE A DHE
. pi=] ruu\&)%flﬁ‘ (%:16, p<001’ 79:7075“"7091)0
1. BERBE, H2/F A—5OCEFR CDS & ABS 22w Tk, PFDA X OficBEERIEDMHE

BREBENC BT 2 EGREFX—F, BLO7~A Y B (n=16, p»<0.01, »=0.67~0.93) 2% (4-3), HE

PHEISHONE L EBBOREGEENS A -7 LOMT OXEZEE (SDS) roMicERE L ADMHEE (n=16,
FTHE U7z Spearman QOIEMHBIGRE 2R3 WCRT, 74 p<0.01, 7r=—0.71~—0.75) WD &5 h iz, % /2,

<V DBEENRS A -8 (BEAHEE SDP, WEkEE  SDS & PFDA & O
&&F BAP) YLoBRBORAMEKERE, BT A—F LD (n=16, »<0.05,

b ﬁ/u\@,ﬁlm*ﬁgéﬁ\muy) 5Tz
A053)o

o=
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250+
ABS = 16.58 PFDA + 10.54
~ 2009 n=16+2=082,P<0.01 ©
N
£ 150]
=
@ 1004
<
50
0 T T T T T 1
0 2 4 6 8 10 12
PFDA (%)
B-3. BITENC BT 2 7 ~ 4 Y EEER O PFDA £ -

<A YO FEEREE ABS & OB
Relationships between relative photon flux density above
understory in August and the above-ground biomass of
Sasa senanensis.

P .-

023 (0.23)
-0.71%

(0.04)
4-0.25»—o.mq> [ABs] 079+ [505]
\ ! /

0.10 —Of’]** (0.72%%)

\ 0.92%*
mo

M4, EAEEE, HANE ST X —FHD K

Path diagram for density and light intensity parameters.
BEZB SAGRETDHY, HRNOHTFIE 2003 FEDORET — 5 CED
KN2ARETH 5,

Numerals show path coefficients. Numerals in parenthesis indicate
path coefficients for data collected in 2003. **p <0.01.

(0.05)

YUEDNT 2 =5 DER %, HEK2—HaikREREES
REZBLTSNAMIZEEDEEF-ADEBY TH 5,
BAP & PFDN Offic & OB AR D 5 iz (n=16,
$<0.01), ¥ 72, BAH ¥ PFDA @ [z & o B 1% 25,
PFDA & ABSOMICIEDQBEBRBRD & iz (n=16,
$<0.01), 512, ABS & SDS Oz & DBE 1D
stz (n=16, p<0.01),

2. MEBIOER L AR E

1m*DaFZ—1t 8EOFAZICE D, MK TIX 255
OBARDPHER I NIz (F-4), BHEENPEZICE - i
HEv~ory 8% 16HERFTUFHBER) Tho
Voo WHRBEEN 1K/ m? P EOBEL Y~ 7L DM
THole (2.67£2.90 &/m?),

v, =#

B « JIIAS (2000) 1& A ANTLAk 45 #k53T, MR fE O
AF OPEIREECHESHEREH P RE (R 5IEY,
HEAREORELEMOBBARBENER /NS LS
ZERHE L, AFATHMTIE, WEF v v 7HEIK
EWVIRYE, Frv PNORARERLEROMBEREEES
AEERE RS (UDE - &H, 1999, 7z, AF &Mk
EARL T HEEMATIE, MPAERIC X D HMERDFESOIRE

i
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F-d. 16 FAERIC BT MM OEEE L ABEE

Occurring frequency and density for the saplings of trees

and shrubs.
. Stem
.. Frequency? .
Species density®
(%) .

(trees/m?)
Rhus trichocarpa ooy 38 2.67+2.90
Clethra babinervis Vavs 38 0.85:£1.70
Ilex rugosa YT 25 0.58+1.75
Styrax japonica T3/ F 25 0.31£0.75
Viburnum dilatatum H2XE 25 0.15+0.34
Acer palmatum var. TSy 95 0.10-0.20

matsumurae

Betula corylifolia AAVT 19 0.10%0.26
Lindera umbellata FANT7aEY 19 0.08+0.19
Fraxinus sieboldiana TNNT F I E 19 0.06+0.13
Carpinus laxiflora ThYT 19 0.06%£0.13
Pinus densiflora T A=Y 13 0.100.34
Prunus leveilleana ARIYT T 13 0.06%0.18
Acuba japonica var. borealis 't A7 4 6 0.10+0.42
Rhododendron kaempferi rwyvy 6 0.06+0.25
Weigela hortensis FZYF 6 0.04£0.17
Acer micranthum JIARHLTT 6 0.02+0.08
Quercus servata a+rz 6 0.02+0.08
Avralia elata ¥/ F 6 0.02+0.08
Vaccinium oldhamii FYNE 6 0.02+0.08
Acer yufinerve TUNTHTT 6 0.02+0.08
Sorbus alnifolia TRA¥FY 6 0.02+0.08
Hydrangea paniculata YR LS 6 0.02+0.08
Acer mono ATYhxT 6 0.02£0.08
Cornus controversa T F 6 0.02+0.08
Symplocos chinensis YT 7YX 6 0.02+0.08

YRR (16 HEX T UZBESHER S N AER DL, P+ EHEE
7,

The number ratio of stands with a given species to 16 study stands.
"Mean=+SD.

WDELZZEFIHSNTWS (R, 1989), ZD7i:
D, BlFg - JIR (2000) 25RE L7 A L HELER O
BRI B 2 &80, A ¥ THES N3 HEROILE
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