Comparison of Leaf Area and Leaf Shape of
Euptelea polyandra Sieb. et Zucc. between the
Pacific Ocean side and the sea of Japan Side
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Hiroyuki Ikenoue* and Susumu Okitsu* : Comparison of Leaf Area

and Leaf Shape of Eupielea polvandra Sieb. et Zucc. between
the Pacific Ocean Side and the Sea of Japan Side

Abstract

The geographical variation in leaf area and leaf shape of Euplelea polvandra Sieb. et Zucc., endemic
to Japan, was studied in ten sample localities from Kinki to Kanto, between the Pacific Ocean Side
and the Sea of Japan Side. Ten sample localities were clearly divided geographically into two major
groups: West Japan group (Aichi and Mie), and East Japan group (remainder 8 localities). Three
geographical groups were recognized within 8 East Japan groups; the Pacific Ocean Side, the Sea of
Japan Side, and the intermediate ones. As reported in some other plants, within those groups the leaf
area of the Sea of Japan Side is larger than that of the Pacific Ocean side. Leaf venation showed no
clear geographical dfferences, suggesting fairly same number of lateral veins throughout all local-
ities, The serration in Pacific Ocean Side was bigger than in Sea of Japan side. In the variation in
leaf area and leaf shape, four geographical groupes are recognized : Southern Japan, Kanto District,

Sea of Japan side and the intermediate type.
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Fig.1. Geographical distribution of Eupfelea polvandra Sieb. et Zuce, (Horikawa, 1972) and ten
sample localities. Small dots show the horizontal distribution of E. polyandre and large dots
show the sample localities. Abbreviations annexed to the large dots indicate the name of the
sample localties. AC: Tsugu village, Aichi. ME: Iitaka town, Mie. KG: Yamakita town,
Kanagawa. CB: Amatsukominato town, Chiba. GF: Kamiisidu town, Gifu. GM: Kawaba
village, Gunma. TG: Fujiwara town, Tochigi. SG: Otsu city, Shiga. NN: Hotaka town,
Nagano. TY : Hosoiri village, Toyama.

Tablel. Outline of the sample localities

Sample Sampling Altitude Mean annual Number of Number of
temperature sample trees sample leaves
Lecalities{Abbreviation) Date {m) ("Cr* m (N
Aichi(AC): Tsugu village 1993. 8.20 264 9.8 20 395
Mie(ME): Titaka town 1993, 8.21 345 14.0 15 276
Kanagawa (KG): Yamakita town 1993.10. 3 422 13.8 15 286
Chiba(CB): Amatsukominato town 1993.10.24 208 14.5 14 288
Gifu{GF): Kamiishidu town 1993, 8.22 316 13.6 11 160
Gunma(GM): Kawaba village 1993. 9.29 907 9.6 21 408
Tochigi(TG): Fujiwara tow¥n 1993. 9.30 719 10.0 23 390
Shiga(SG): QOtsu city 1993, 9.22 413 12.6 11 257
Nagano(NN): Hotaka town 1993, 9:25 929 9.8 19 339
Toyama{TY): Hosoiri village 1993, 9.23 a6 11.6 19 368

*Estimated value from the nearest meteorological station by the lapse rate of -0.6°C/100m.
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Table 2, Measurement (Mean+SD) of eight leaf characters of Euplelea polyandra
in ten sample localities

Sample Leaf characters

Localities LL{cm) PL{cm) SBL(ca) B¥{cm) RLACerd} SL{cm} KRV(N) RLA/MNY
Aichi (ACY 16.49+1,90 4.0740.54  10.1041.52 10.27+1.57 105.93+31.77 0.88+0,28 5.12+1.04 11.61+43.19
Mie(ME) 18.22+2.38  4.07+0.47 11.66+1,8% 10.88+2.08 130.39+46.08 0,65+C.31 9.94+1.12 12.98+3.80
Kanagawa (KG) 18.91+1.73  4.53+0.47 11.B80+1.26 11.97+1.11 142.22+426.72 1.05+0.37 9.37+0.03  15.36+3. 48
Chiba(CB} 18.42+1.69  4.35+0.64 11.3141.34 12.19+41.48 139.35431.31 1.26+0.39 9.22+0.90 15.13+3.12
Gifu(GF) 19.28+1.60 4.8140.57 12.0541.23 11 31+1.11 137.24425.00 Q.7540.31 9.30+0.84 14.76+42. 32
CGunma (GK} 18.87+1.98  4.76+0.5% 11,49+1.39% 10.98+1.32 127.47+28.75 0.83+0.34 9.10+40.99 14.06+3.06
Tochigi (TG) 18.72+1.88  4.36+0.55 11.94+1.38 11.56+1.13 139.09+28.00 0.82+0.35 9.67+L.00 14, 43+2.79
Shiga(SG) 19.90+1. 81  4.48+0.50 12.4941.55 12.03+1.37 151.94434.19 0.8240.30 9.56+0.89 15.90+3.20
Nagano (NN) 20.82+2.30 4.64+0.53 13.06+1.8% 12.29+1.29 162.12+36.65 0.88+0.32 9.82+1.08 16.81+4.96
Toyama(TY) 20.97+2.28 4.69+0.56 13.25+1.76 12.03+1.61 161.61+40.11 0.71+0.28 9.93+1.03 16.30+3.86
Minimum value/ 0.79 0.86 0.76 0.84 0. 65 0.52 0. 92 0.69

maximum value

Abbreviations of the leaf characters are as fellows: LL; Leaf Length, PL: Petiole Length, SBL; Substantial Blade Length,
B¥; Blade Width, RLA: Relative Leaf Area, SL; Serraticn Length, MNV: Mean Number of Lateral Veins, see also Table.3 and
Fig. 3.

#The ratio of the minimum value to the maximum value withio the mean of each sample locality.
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Standard square Euclidean distance

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

AC: Tsugu village, Aichi. ME: litaka town, Mie. KG: Yamakita town, Kanagawa. CB: Amatsu-
kominato town, Chiba. GF : Kamiisidu town, Gifu. GM : Xawaba village, Gunma. TG : Fujiwara town,
Tochigi. SG: Otsu city, Shiga. NN : Hotaka town, Nagano. TY : Hosoiri village, Toyama.
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Table 3.

Results of analysis of variande (F test) of individual leaves within and among localities

Abbreviations of the characters are as Table 2

Leaf characters%

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

B¥(emy  RLA(cnmi) SL{cm) MRV (N)

RLA/MNV

Localities 126. 92 66. 99 127. 84
Individuals 42.38 31.25 43. 94

82.72 96. 60 85. 90 35. 47 75.71
35. 85 39.13 24.58 23. 08 42. 42

%411 values are P<0.01.
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Fig. 3. The geographical variations in relative leaf area {cm?) among eight sample localities in
east Japan. Variations are expressed by the absolute value. AC: Tsugu village, Aichi. ME:
litaka town, Mie. KG: Yamakita town, Kanagawa. CB: Amatsukominato town, Chiba. GF:
Kamiisidu town, Gifu, GM : Kawaba village, Gunma. TG : Fujiwara town, Tochigi. SG: Otsu
city, Shiga. NN : Hotaka town, Nagano. TY : Hosoiri village, Toyama.
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Fig.4. The geographical variations in four leaf characteristics with constructive RLA among
eight sample localities in east Japan. Variations are expressed by the absolute value. MNV :
Mean Number of Lateral veins, BW: Blade Width, SBL : Substantial Blade Length, SL:
Serration Length. AC: Tsugu village, Aichi. ME: Iitaka town, Mie. KG: Yamakita town,
Kanagawa. CB: Amatsukominato town, Chiba. GF: Kamiisidu town, Gifu. GM; Kawaba
village, Gunma. TG: Fujiwara town, Tochigi. SG: Otsu city, Shiga. NN : Hotaka town,
Nagano. TY : Hosoiri village, Toyama.
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