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Among-Habitat Comparison of the Leaf Shape of Corylus sieboldiana
by Quantification of Leaf-Apex Shape
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"Faculty of Agriculture, Shinshu University
2Faculty of Architecture and Civil Engineering, Kyushu Sangyo University

Summary: This report aimed to quantify plant leaf shapes with special attention to
leaf-apex shape. We analyzed logistic and cubic polynomial curve properties to express the
one-sided leaf width (W) along the midrib (¢). In addition, f(¢) = T = t* (o > 0) was
substituted for t in the curves based on the concept that the growth rate for midrib
elongation would not be constant. A change in « produced a continual change in the
sharply elongated apex shape on the logistic curve by changing the point of maximum
curvature and the inflection point. A change in « also produced a continual change in
apex-base symmetry (from ovate to obovate) on the cubic polynomial curve by changing
the point of maximum value. In the leaf shape analysis of Corylus sieboldiana, the leaf
apex shape and apex-base symmetry were quantified, which enabled parametric statistical
methods such as analysis of variance, among-habitat comparisons, and correlation
coefficients between the leaf shape and other parameters.
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Figure 1 Leaf shape and measurement points for

Corylus sieboldiana. A: leaf apex, B: point of
maximum curvature, C: inflection point, D:
maximum leaf width, E: leaf base, AE = leaf
length, AB = sharply elongated apex. Fine
serrations on the leaf margin are covered by a

thick contour line.
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Figure 2 Expression of leaf-apex shape by logistic curve
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Table 1 Relation between position of point of maximum
curvature relative to inflection point on 7-axis

(AB/AC) and a on logistic curve in Figure 2

AB/AC  Point of Inflection point a
p max (AB) (AC) (T= t%)
0.40 0.4904 1.2260 1.469
0.45 0.5430 1.2067 1.354
0.50 0.5936 1.1873 1.238
0.55 0.6424 1.1680 1.120
0.60 0.6892 1.1488 1.000
0.65 0.7342 1.1296 0.879
0.70 0.7773 1.1104 0.755
0.75 0.8184 1.0912 0.629
0.80 0.8576 1.0720 0.501
0.85 0.8954 1.0534 0.375
0.90 0.9324 1.0360 0.254
0.95 0.9687 1.0197 0.141
0.99 0.9955 1.0056 0.040
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Figure 3 Expression of leaf shape (apex-base symmetry) by cubic polynomial

L b

fELTEBVFEEC LIS W, 22T, e
LAEMSETOELEAR EOMEE &, [REE»D
RRHERAETCOENR OB (ZhENX-1
D AC & ABIZHL) IZEH L, ZdhAIcHT 5
RS OMILE (AB/AC) ZHH L7,
#-1 \Z AB/AC & a L DOBMRERT, 72721,
BHRMIICED 4) ROERRILIET ITIE M
fkﬁwzmmcwm’ﬁﬁéa@%%ﬁﬁm
WCHF 5 Z L IXRE R -, AR TTIERAaK FIED
TNIYZXATa kbt DEEEALSE, BEHAE
WL o> TR ERDT=, a=1 (T=1) ® L % AB/AC
=06 THYV, a1 LW RKEL D& AB/AC I
BT 5 GeRihFEENEmANCTNG) 2 &
aN 1 EV/IEL 725 L AB/ACIE 1 I2ir3< (£
Rz nDg) 2 EnGmAarlnDG K210 b,

=0.5 O & ZITIF AR =GR Zdh SNz E-S
%hmmewsﬁﬁ) HAR 238 & 2> 72 WK % R
L, el BRESERICR A D, 72720, aid
RELRBRDICONTHENRBNTZRLS 72D, a=2
ESEST PN RSN WA N ’iﬁé ZEMWOIMB R
Teo DT, ZOMMTIEIZ X D BERTEDOEKBLT
m%jﬁgiT(AmM%ﬂ4&EiT)#@ﬁ
TlXEEbh 5,
22 3WZHENICEDEROEKEL

BYAT 4 v 7T, FEIEEE wodR K
EICZE L C—EBIZR b7, KA E TEO-LE
BaRBTDHZLENTERY, 22T, EEME
TEH UNRELRDZLEFHRW=01275), %
S (1=0) (I THREMBRO LS RELE T & Dl

F-2 3 wEEA (¥-3) OBKIED T il oA
(AD/AE) & o & D RifR

Table 2 Relation between the position of maximum
value on T-axis (AD/AE) and a on cubic

polynomial curve in Figure 3

AD/AE o Leaf shape
(r= 1%

0.05 7.388

0.10 5.679

0.15 4.679

0.20 3.969

0.25 3.419 Obovate
0.30 2.969

0.35 2.589

0.40 2.260

0.45 1.969

0.50 1.710 Elliptic

(apex-base symmetry)

0.55 1.474

0.60 1.260

0.65 1.062

0.70 0.880
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0.80 0.550

0.85 0.401

0.90 0.260
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Table 3 Measurement results for leaf shape (leaf-apex shape and apex-base symmetry) for Corylus sieboldiana

(average, n = 3)

Leaf shape Habitat University campus Terasawayama Research Forest Standard Significance by ANOVA
(Minami-minowa Village) (Ina City) error
Branch type __ Outer branch Inner branch Outer branch Inner branch Habitat Branch type Position HxB HxP BxP
Position Tip side Base side  Tip side Base side _ Tip side Base side _ Tip side Base side (H) (B) P)

Leaf-apex shape AB/AC 0.627  0.548 0.596  0.663 0.602 0.432  0.529 0.077 ns p<0.10 ns ** ns ns

a 0.928 1.120 1.003 0.840 0.988 1.403 1.165 0.188 ns p<0.10 ns ** ns  ns
Apex-base AD/AE 0.490  0.497 0.499  0.542 0.539 0.611  0.577 0.034 ok p<0.10 ns ns ns ns
symmetry a 1.761 1.726 1.716  1.523 1.526 1219  1.362 0.151 *k p<0.10 ns ns ns ns

%, HEROWRB BN O FRETHE (p<0.01) THDLHZ Lzmrnd.
** denotes significant effect of the factor determined by analysis of variance, F-test (p < 0.01)
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Table 4 Correlation coefficients between leaf shape
(leaf-apex shape and apex-base symmetry) and leaf

size (leaf length) for Corylus sieboldiana

Habitat Leaf-apex shape Apex-base symmetry
AB/AC a AD/AE a
University campus
0.722%*  -0.722%* 0.026 -0.026
(Minami-minowa Village)
Terasawayama Research Forest
0.477 -0.477 -0.700* 0.704*

(Ina City)
ek 3, MRS AR CHLZLEaRT (FRE, Thvth
p<0.05, p<0.01).
*, ** denotes significance determined by F-test (p < 0.05 and p <0.01,
respectively).
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