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Plastic responses of aboveground morphology to canopy conditions
in the three shrubs (Lindera umbellata, Symplocos coreana,

Menziesia cilicalyx) in a cool-temperate conifer-hardwood forest
Kazumichi MorisHITA™ and Michinori SAKIMOTO™
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Crown, current shoot, leal morphology and growth form of three dominant deciduous shrubs (Lindera umbeliata,
Symplocos coreana, and Menziesia cilicalyx) with various growth forms were investigated under cedar and beech
canopies and in canopy gaps in a cool-temperate forest. Crowns of S. coreana and L. umbellata under cedar and beech
canopies were wider and umbrella- shaped compared to those in canopy gaps. Current shoots of L. umbellata and S.
coreana under cedar and beech canopies were significantly shorter than those in canopy gaps, while those of M.
cilicalyx were similar irrespective of canopy conditions. Specific leaf area of the three shrubs were largest under
cedar canopy and smallest in canopy gaps. Morphological plasticity of crown components of L. umbellata and S.
coreana was observed in all levels investigated. while M. cilicalyx responded in leaf level only. Stem density per stool,
which was used as an index of growth form in this study, was significantly different between species ; highest in M,
cilicalyx (8 to 13), followed by L. umbellata (2 to 4) and S, coreana {1 to 3). From this study, it is implied that
difference in morphological plasticity of crown components of the three shrubs may associate with the difference of
their growth forms.
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Table 1 Number of stems® per stool of Lindera umbellata,

Symplocos coreana and Menziesia cilicalyx under cedar and
beech canopies and in canopy gaps.
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Species Cedar Beech Gap

Lindera 42 08 24 +1.1 24 *1.9
Symplocos 1.0 200 20 +1.4 28 +1.8
Menziesia 11.2 £33 80 £45 130 +6.6
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* Stem length = 50cm. Mean with SD is shown,
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Table 2 2-way ANOVA 1able {for number of stems per stool
of three shrubs,
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Source SS df MS F p-value
Species 691.9 2 346.0 36.5 0.0000
Canopy condition 29.4 2 147 1.6 0.2257
Species X Canopy  53.7 4 134 1.4 0.2478
Error 3408 36 9.5

Total 11158 44
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Typical aboveground morphology of stools of three shrubs under cedar canopy.
b) Symplocos coreana
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c) Menziesia cilicalyx
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Fig. 2 Crown shape of Lindera umbellata, Symplocos coreana,
Menziesia cilicalyx under cedar and beech canopies and in
canopy gaps. (1)Crown depth ; (2}crown width : (3)crown ratio
{crown depth / crown width). The different letters indicate
significant differences among canopy conditions (one-way
ANOVA and Tukey's test).
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Table 3 Summary of 2-way ANOVA tables for the crown

shape traits of three shrubs.

Source df Crowndepth Crown width CSR*

F p-value F p-value F p-value
Species 2 73 0002 146 0000 04 0.649
Canopy condition 2 27.7 0.000 99 0.000 23.0 0.000
Species X Canopy 4 1.7 0173 23 0078 2.0 0.121

* Crown shape ratio: crown depth / crown width,
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Table 4 Number and length of current shoots of Lindera umbellata, Symplocos coreana and Menziesia cilicalyx

under cedar and beech canopies and in canopy gaps.

Species Variables Ceder canopy Beech canopy Gap
Lindera No. of shoots / stem 243 * 102° 217 * 66 253 = 73°
Maximum shoot length (cm) 96 = 62° 12.0 =+ 15.9° 316+ 9.5°
Mean shoot length (cm) 0.9* 1.1° 3.4°
Symplocos No. of shoots / stem 425 = 156 471 = 132° 242 = 33°
Maximum shoot length (cm) 79 =x 0.9° 115 * 43® 19.1 + 7.8
Mean shoot length (cm) a7 1.6° 2.3°
Menziesia No. of shoots / stem 287 = 41° 339 + 107° 283 =z 44°
Maximum shoot length (cm) 6.7 =* 2.8 125 9.0 115 % 9.9
Mean shoot length (cm) 7 1.0° 0.8°

P &AL F 2RO R A RY, N
TEYry 7 DL TR,

Mean with SD or mean only is shown.
conditions (one-way ANOVA
and Scheffe's test for mean shoot length).
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The different letters indicate significant differences among canopy
and Tukey's test for number of shoots and maximum shoot length, Kruskal-Wallis
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Fig. 3 Leal morphological traits of Lindera umbellata,
Symplocos coreana and Menziesia cilicalyx under cedar and
beech canopics and in canopy gaps. (1)Mean arca per leaf ;
(2)specific leal area. The different letters indicate signilicant
differences among canopy conditions (one-way ANOVA and
Sheffe's test).
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Fig. 4 (I)Total current shoot lenﬂtl (2)total number and (3)area

of leaves per stem of Lindera umbellata, Symplocos coreana

and Menziesia cilicalyx under cedar and beech canopies and in
canopy gaps. The different letters indicate significant
differences among canopy conditions {one-way ANOVA and

Tukey's test).
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FUHEVEAFKRET RO TFHRETICBNT, LR
RO NHORERZ NS5 L &, B

oM (Fig. 3) 12X 9, BEREOW DT LHEL,
M v v T T EEh S v By ) F R E
HLTwEHgEEsNL, §oF+H 775 FE, AFK

TR FMET T, HEF v v 7T ERELT ii’ £
MRHIEIL L b o 7ods, MEREDE RIS (R
BY (Table ), TORRKE il LY 7“"’“"4':!11”1‘%’1‘I
1«ob&ﬁwmm oll#zbhb, BEETFIIBY
CUFM 2 BBREE T & 0 & b BER 70 0 A5 AN A9
LB UELITHE s b (VErES and PICKETT, 1982 ;
O'conngrl and KeLry, 1994 ; STERCK, 1999) 4%, 7 o
TTVEYUFHT T FICOWTIE, MERBROELR

25 BBMTHEOES
Table 5 Degree of morphological plasticity :
in canopy gaps.

TG T RO A FMIE TR B o F v v TF
The mean ratio of trait values under beech or cedar canopies to those

DI &> C, Mo LY 72 0 3R 1R
Lf“f%Wt%iBﬂé —F, VNHRY YT A
FHETFTROETFHRETIZBNT, WXy v 7T &
PO M L 7 ) AR ST L,
2 8) H Ry DI 4 O WMAER B R MIEH oW T b

; W 1} :}",M

FREOBENZH L TELLL TWid o/ (Table 4) &
L, M2 D SRR OB~ O HIL O

%%*%éti%xk<m.ébL.VUﬁ%va@
b el WAl 2 M E L TRk EVWE I

f; 2T, LREOFN D SN S ORI 2R
L U«\é Wl ELRW, ftoT, YUFFYYVIE, L

B U CHER RISV 2R E Rdh -
FodE R, RN D RIS D BB Lo 72
bOEEZLNA.

3. 6. BHBOW - SIEFXORBERELEBTBORMDLY
A JH«K ITF, 7HRET, MEFy v TTFICBITS 2
OEY, FrFHITEE, v)ARY Y OO %
LAV COT MO ESWE I T 572512, 7+
TEAZAFHETICBIT 5 HWEHE O %, Myg#
¥ v TRIEBITAMTH - I BB
&wfﬁtt(ﬂMe&.%vmwf@,/m%y.&
YFHTTYE, v 77“?\ PAAZFARNC I (I - AN R T

BRL, HEBETIZBOW TR BN 2 ﬁ’;xbé/)bﬂ
2. L?f)‘L "’u’lt"(xl//\)b/x?)‘fﬂ]‘u_,l/’\ll/ Cld,
DEAVCIEHIMTRE R o7, MIERKL AL T,

SOEVEYFFTTEEIRELREERL, i
WAER BT 0TI 7 T8 VSR D OB G0tk

Ehol, LiL, 2UFRY YV, w"“nmﬁﬂ z
DWT LR LISEWEE & D, TEEOREN D
Nhdot, BELNLCE, £ OHETY /ﬂ'*i 7

KBUTLMIINY 2l

Variables Under beech canopies Under cedar canopies
Lindera Symplocos Menziesia Lindera Symplocos Menziesia
Crown level Crown depth 063 862 078 048 - 0324 = 062
Crown width 142 140 1.16 125 149 095
Cd/Cw 045 038 067 038 019 066
Current shoot level Number of shoots per stem ~ 1.11 1,94 1.20 0.95 w 091
Mean shoot length ; g,;;_g 070 1.25 o 0.48 0.88
Maximum shoot length 038 060 1.08 0.41 0.59
Leaf level Individual leaf area 1.06 0.93 0.93 m
Specific leaf area 161 119 1.52 1.42

HHNT R TR DAL . TR BB Y

Shadow indicates the greatest change among species. Underline indicates significant change,
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1088 @ Sterck 1999) &AL, FRMTRIIBIT 2008
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BoCid, YRR ORI AR ) 25 B R o R sl s
C/FIlboBhimEHL I Lilh b G4AHiBR).
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