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Hiroyuki IKENOUE* and Susumu OKITSU* : Geographical Variations
in Leaf Area and Leaf Shape of Euptelea polyandra
SIEB. et Zucc.

Abstract

The geographical variations in leaf area and leaf shape of Eupielea polvandra SIEB. et ZUCC.,
endemic to Japan, were studied in nine sample localities from south-western Japan to north-eastern
Japan, including its southern and northern distribution limits. The leaf area increased step by step
from south-west to north-east with some regional groups, while the number of leaf venation showed
no clear geographical differences, suggesting fairly same number of vein throughout Japan. The
increment of the leaf area toward north-east was reported in other species such as Fagus crenafa and
Maianthemum dilatatum. No clear difference of the number of leal venation meant that the
increment of the leaf area was necessarily attained by the extension of the leaf vein both longitudi-
nally and laterally. The longitudinal extension showed relatively small geographical differences as
compared with the lateral extension. This fact showed that the increment of the leaf area depended
mainly on the lateral extension of the leaf vein. Four geographical groups are recognized : Oita-Mie,
Tottori-Hyogo, Gifu-Shizuoka-Fukushima, and Kanagawa. These regional groups corresponded
roughly to the distributional discontinuity of £ polvendre and its community.
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FI1G. 1.  Geographical distribution of Ewuplelea polvandra SIEB. et ZUCC. (HORIKAWA, 1972) and nine sample

localities. Small dots show the horizontal distribution of E. poévendra and large dots show the sample localities.
Abbreviations annexed to the large dotts indicate the name of the sample localities. OI: Maetsue village and
Kokonoe village, Oita. ME: lidaka town, Mie. TT: Hino town, Tottori. HG: Chikusa town, Hyogo. GF:
Kamiishidu town, Gifu. SO: Shizuoka city, Shizuoka. KG: Yamakita town, Kanagawa. FS: Tanakura town,

Fukushima-South. FN: Kashima town and litate town, Fukushima-North.
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TABLE 1. Outline of nine sample localities

Sample Sample Altitude  Mean annual Number of  Number of
temperature  sample trees  sample leaves

Localities (Abbreviation) Date (m) (cy {N) (N)
Oita(OD) : Maetsue village and Kokonoe village 1992.8 . 5 671 13.0 22 302
Mie(ME}: Iidaka town 1992. 8.10 371 14.4 22 499
Tottori(TT): Hino town 1992. 9.9 402 13.3 17 366
Hyogo(HG) : Chikusa town 1992. 9 .11 744 11.6 9 222
Gifu (GF): Kamiishidu town 1992. 8.9 344 13.9 17 385
Shizuoka (SQ) : Shizuoka city 1992.10. 1 202 12.4 16 424
Kanagawa(KG}: Yamakita town 1992, 9 .25 521 13.7 24 472
Fukushima-South(FS): Tanakura town 1992, 8 .16 411 12.1 K] 501
Fukushima-North(FN): Kashima town and litatetown. 1992 8 .23 134 13.7 28 543
*Estimated value from the nearest meteorological station by the lapse rate of —0.6°C/100m

HSm AR TOHS DD L EEL S,
TEOPRIER L 1 AR BRI O B o W

oL, DEBRKDETRHOANEE,S 5~61% —

DR L7z, 1 EOARIZ DR 46, 1 FdeHic - }k

& 9~31 KOBAMEED & BAR L 120 | SN, Ay

TOIRMSER L 222~543 LT H % (Table 1), 7y

L7382 0I5 THILIEIR L, TIEERRELo Y

Hefis iz, &8, TS - TEEMEE LGS ;

5 EDPRENDS, SEORIEHEZVTRO V/< L, = @

BT 8 AUROROLRAERET LRFE o) «/ / T

Z@T (Tablel), FEMPOBMECDOVTIEK

EATRICRE SR D EHLBND, ,/////

FeBEZ DV TROBERAEL 2 | R (Leaf
Length: LL), ¥iE&K (Blade Width: BW), s
# (Blade Length: BL), 3E&EH &M%
R4 0 EEHIEE B (Substantial Blade Length :
SBL}, # AN E (Petiole Length: PL), £t B

(Serration Length:SL) (Fig. 2), # & UELHOLE
kg (Leaf Veins: LV), & 52, FEREELE X
BEOMHZHENMAEE R (Relative Leaf Area:
RLA} & LCEBOERIMEEMS i, BEES
e X FEIE R DMl & EERORETM & ORI ik r=0.99
DEHOTCHWIEOHMMFEER S (RIEES
150 #%, P<0.001), BUE, FECidig3EmM &%
BOEEHORDLD L5, BIREE, EE50ES
iy LT ¥ BEAR 4 (Mean Number of Leaf
Veins: MNV) & U T#fic i,

® R
(1} MEIEOTENEENER
HIERER % Tabla2 o34, ZOBRIZDLT,
£79, #FEOMENEEOEELH L, HiEE
B LT, SHEEHMNOEERN, @8N, 81U
HEHMOZEROBE2IWIH TREL L
(Table 3), ZOFEFE, FaHLM, FALEME & b2,

F1G. 2,

k— Pl—=

BW

Measured leaf characteristics.

LL: Leaf Length, BW: Blade Width, BL:
Blade Length, SBL: Substantial Blade
Length, PL: Petiole Length, SL: Serration
Length.
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TABLE 2. Measurements (Mean+3SD) of eight leaf characteristics of Euplelea polyandra in nine sample

localities

Sample

Leaf Characteristics

Localities LL{cm) PL{cm) SBL(cm)

BW(cm)

RLA{cm?) SL{cm) MNV(N) RLA/MNV

58 9.
60 9.
39 10.
54 9,
07 10,

Oita(OD) 16.57+£2.25 4.21+0.65 9.83+1.
Mie(ME) 16.28:£2.17 4.15:£0.67 9.756x1.
Tottori(TT) 17.03+2.90 4.10+0.63 11.15%2.
Hyogo(HG) 17.04%2.30 4.33+0.50 10.73L1.
Gifu(GF) 18.64+2.62 4.6240.75 11,362,
Shizuoka(S0} 18.29+2.41 5.06+0.80 10.89+1.62 10.
Kanagawa(K() 18.78+2.16 4.53%£0.58 11.61x1.52 11.

Fukushima
-South(Fs) 18,174+2.01 4.88+0.74 10.64+1.61 11.

Fukushima

“North(FN) 17.74£2.11 4.63+0.68 11.22+1

.60 11,

601,
03£1.
15=%2.
841,
84k1.
62+1.
83+1.

08x1.

271,

60+£0.27 9.26+1.07 10.44£3.06
59+0.24 9.32+0.89 9.61+2.82
59+0.21 9,26+1.01 12.58+4.53
55+0.21 9.54+0.91 11.3043.27
87+0.37 9.10+0.77 13.83+4.16
9910.43 9.81%£0.92 12.12+4.01
03+0.36 9.57+0.94 14.55+3.22

92+0.37 9.37+0.95 12.78+3.07

50 96.28+25.02 0.
54 89.73=27.89 0.
07 117.72+48.12 0.
52 107.24+31.39 0.
73 126.23+39.89 0.
80 117.98+36.11 0.
35 138.50=32.09 1.

46 119.76:30.94 0.

31 127.88+30.93 0.92+0.32 9.12::1.05 14.00£2.81

Minimum
value/maxi-
mum value*

0.87 0.81 0.84

0.76

0.65 0.53 0.93 0.66

Abbreviations of the leaf chasracteristics are as follows: LL; Leaf Length, PL; Petiole Length, SBL ; Substan-
tial Blade Length, BW ; Blade Width, RLA ; Relative Leaf Area, SL; Serration Length, MNV ; Mean Number

of Leaf Veins, see also Table. 3 and Fig. 3.

*The ratio of the minimum value to the maximum value within the mean of each sample locality.

TABLE 3. Results of analysis of variance (F test) of individual leaves within and among localities.
Abbreviations of the leaf characteristics are as Table 2

Leaf Characteristics™

LL{em) PL{cm) SBL(cm) BWi{cm) RLA(cm?) SLiem) MNV(N) RLA/MNYV
localities 56.96 97.82 68.80 140.38 90.29 143.49 24.68 102.56
individuals 37.98 111.36 43.77 178.11 69.21 63.06 14.71 86.12

*All values are P<0.01
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FIG.3a  The geographical variations in four leaf characteristics with small variations among sample localities.
Variations are expressed by the absolute value. MNV : Mean Number of Leaf Veins, SBL : Substantial Blade
Length, LL: Leaf Length, PL: Petiole Length.
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FIG.3b. The geographical variations in four leaf characteristics with large variations among sample localities.
Variations are expressed by the absolute value. BW: Blade Width, RLA : Relative Leaf Area, RLA/MNYV :
Relative Leaf Area/Mean Number of Leaf Veins, SL: Serration Length.
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FIG. 4.

A dendrogram of nine sample localities obtained by the nearest neighbor method using the standard
squared Euclidean distance among nine localities with eight leaf characteristics presented in Table 2.

Ol:

Maetsue village and Kokonoe village, Oita. ME: lidaka town, Mie. TT: Hino town, Tottori. HG: Chikusa
town, Hyvogo. GF: Kamiisidu town, Gifu. SO: Sizuoka city, Sizuoka. KG: Yamakita town, Kanagawa. FS:
Tanakura town, Fukushima-South. FN: Kasima town and Iitate town, Fukushima-Nerth.
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