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Table 1. Species used in the analysis
N:N. NArRUHASHIL, N & N:N. NARUHASHI & H. NAGASAKA
Species Locality Collector ~ Date
Alnus maximowiczii CALL. Toyama-ken, Mt, Tateyama N Oct. 25, 1972
A. pendula MATSUM. Toyama-ken,Nozumi in Yatsuo-machi N Nov. 17,1972
A. firma SIEB. et Zucc. Nagano-ken, Ootaki-mura N&N Sept. 27,1973
A. sieboldiana MATSUM. Shizuoka-ken, Shizuoka-shi F.Konta Dec. 2,1972
A. serrulatoides CALL. Gifu-ken, Furukawa in Takayama-shi N Nov. 16, 1972
A. fauriet LEV. Toyama-ken, Nozumi in Yatsuo-machi N Nov. 7,1972
A, japonica (THUNB.) STEUD. Aichi-ken, Tsukude-mura N&N  Sept. 29, 1973
A. trabeculosa HAND-MAzz. Aichi-ken, Tsukude-mura S. Gonda Sept. 28, 1972
A, hirsuta TURCZ. v. sthirica SCHN. Toyama-ken, Nozumi in Yatsuo-machi N Nov. 7,1972
A. matsumuerae CALL, Toyama-ken, Mt. Tateyama N Nov. 2b, 1972
Betulalennanii CHAM | Nagano-ken, Mt, Norikura N &N  Sept. 27,1973
B. platyphylia SUKAT. v. japonica HARA Toyama-ken, Takaoka-shi cult. N Sept. 20, 1973
Carpinus japonica BL. Toyama-ken, Toga-mura N&N Sept. 23,1973

C. laxiflora (SIEB. et Zucc.) BL.

Toeyama-ken, Qonagatani in Yatsuo-machi N & N Sept. 24, 1973
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Fig. 1. Seeds used in the analysis

A: Alnus maximowiczii, B: A. pendula, C: A. firma, D: A. sieboldiana, E: A. serrulatoides, F: A. fauriei, G:
A. japonica, H A . trabeculosa, 1: A. hirsuta var. sibivica, ]: A. matsumurae, K: Betula ermanii, L: B. platy-
phylla var. japonica, M: Carpinus japonica, N: C. laxiflora
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BEXH
ALsTON, R, E. & B. L. TURNER, 1963. Biochemi-

cal Systematics pp. 91—118, Prentice-Hail, Inc.,

Englewood Cliffs, N. J.

BOULTER, D. & E. DERBYSHIRE, 1971. In “Chemo-
taxonomy of the Leguminosae”, . B. HARBOR-
NE, D. BOULTER & B. L. TURNER, eds., pp. 285-
308, Academic Press, London & New York.

EL-NoOCKRASHY, A. 5., J. G. SmMoNs, & V. L.

Table 2. The amino acid composition of the protein in the seed {calculated to g amino acid/16g N)
Lys : lysine, His : histidine, Arg : arginine, Asp : aspartic acid, Thr : threonine, Ser : serine, Glu : glutamic
acid, Pro: pronine, Gly : glycine, Ala : alanine, Val : valine, Met ; methionine, Ileu ; isoleucine, Leu: leucine,

Try: tyrocine, Phe: phenylalanine,

Amino Acids Lys His Arg Asp Thr Ser Glu Pre Gly Ala Val Met Ilen Leu Tyr Phe
Alnus maximowiczd! 45 1.0 6.2 15.8 5.5 6.4 23.0 2.0 6.2 6.0 4.0 2.3 3.7 6.5 3.3 3.6
A, pendula 3.8 2.0 10.6 11.4 3.5 5.7 225 1.5 6.1 4.1 47 1.2 3.1 6.4 7.8 5.7
A. firma 3.3 1.3 83 164 4.2 7.3 26.2 2.6 6.5 3.6 45 2.2 2.8 4.8 2.3 3.6
A. sieboldii 5.2 2.8 14.8 11.1 3.3 5.6 18.3 1.9 6.2 4.7 6.1 2.2 3.5 7.0 2.6 4.5
A. serrulatoides 3.0 2.2 8.0 10,9 4.6 65 223 2.5 6.8 4.5 59 2.5 3.8 6.5 6.6 3.5
A. fauriei 4.0 2.5 12.1 11.5 5.7 6.5 17.7 2.7 7.0 4.8 59 1.5 3.6 5.7 3.5 5.2
A. japonica 5.6 2.6 8.1 13.3 4.8 7.0 20.6 1.7 6.2 4.1 6.1 0.5 4.1 6.0 1.9 7.5
A. trabeculosa 6.1 2.3 7.6 12.6 6.3 8.7 15.0 1.6 6.1 7.4 58 2.0 44 7.6 3.2 3.3
A. hirsuta 6.2 2.0 5.3 13.4 8.0 7.5 150 2,3 4.7 4.2 6.2 2.8 5.2 6.3 6.0 5.1
A. matsumurae 3.5 2.1 7.6 16,4 5.2 6.4 20,1 2.6 7.2 4.8 5.1 23 3.8 6.1 2.9 4.1
Betula ermanii 3.8 2,2 11.6 15.4 5.7 7.2 185 3.3 8.7 2.9 4.7 2.5 3.7 4.7 1.1 3.8
B. platyphylla 6.5 2.8 7.0 12.9 6.7 7.7 14.9 3.1 6.2 4.5 5.5 1.9 4.1 4.9 4.5 6.7
Carpinus japonica 2.6 0.9 B.5 13.3 2.9 9.4 19.1 4.7 8.7 3.7 3.1 2.9 2.6 5.8 5.3 6.4
C. laxiflora 59 1.2 12,2 12.1 6.5 8.0 14.8 2.5 7.5 6.0 5.9 0.7 3.2 4.4 6.8 2.1
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Fig. 3. Distribution of the patterns in Fig. 2 based on BRAY-CURTIS ordi-
nation method. Both axes show similarity index. Alphabet shows
the species in Fig. 2. Species belonging to the same section are
surrounded by a dotted line, and those of the same genus are sur-
rounded by a solid line.

A: Sect. Alnobetula; B, C & D: Sect. Bifurcatus; E & F:Sect. Fau-
vine; G & H: Sect. Japonicae; 1 & ]: Sect. Glutinosae
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Fig. 4. Star diagrams of all species used in the analysis

HIBTSE, #I1# HERBRT
Fedfid, No. 141: 114—166.

, 1063,  ibid. I
gk, No. 154:21—72,
, 1964, ibid. ZEMHR

mzg, No.171:1—107.

SOER, 1962, BFOT MK
MM aRE ], E0EE
5 75: 242243,

, 1963. ibid. Il [AIEE,
76: 340—341.
—, 1966. ibid. ¥ [FIZE
79: 36—48,

SwmITH, P. M., 1976. The Chemo-

taxonomy of Plants pp. 36—47

& pp. 128—152, Arnold, London.
WaTTs, R. L., 1970. In “Phyto-

chemical Phylogeny”, HAR-

BORNE, J. B, ed,, pp. 145—178,

Academic Press, London &

New York.

Summary

The amino acid patterns of the
seed proteins in Japanese Alnus
and closely related genera, Befula
and Carpinus, are reported.

Materials are shown in Fig. 1
and Table 1. The amino acid
compositions of the individual
species are reported in Table 2.

For the comparison of the re-
sults, star diagram (Fig. 2) and
BraY-CURTIS ordinationmethod
(Fig. 3) are used.

It can be concluded that there
are not the conspicuous correla-
tions between amino acid pat-
terns and the taxonomy.

The seeds used in the analysis
show lower levels of histidine,
prolin, and methionine, and high-
er levels of arginin, aspartic acid,
glutamic acid among amino acid
contents {Fig. 4). In comparison
with other available data, these
seeds show much higher in aspar-
tic acid, glycine, and valine in
the relative amount of the amino
acid composition,



