Joogdbootgtdbbodgtdbbotgdootgd

OO0

a0 OO0 OO0

O0o0n0 Yamanaka Norikazu

Oo0oad O00000000

O 43

O 1-2

OO0 59-65

o000 1995-12-30

URL http://doi.org/10.24517/00055602

Creative Commons : 00O - 000 -000O
http://creativecommons.org/licenses/by-nc-nd/3.0/deed. ja

@080

E% MG MDD



J. Phytogeogr. & Taxon.
43 : 59-65, 1995

Wrp B TFRBARTOIAED OFREFEE ICH T 2 MHEZORE

Norikazu Yamanaka® : Vegetative Characteristics of Male and Female
Lindera umbellata Thunb. (Lauraceae) in a Natural Beech Forest

Abstract

Vegetative characteristics of male and female in Lindera umbellata (Lauraceae} were studied in
a natural beech forest, Kyoto University Forest in Ashiu, The following facts were revealed. 1)
There was no significant difference between the sexes in leaf and branch characteristics, stem di-
ameter, stem length and annual height growth. Frequeney distributions of stem age also did not
differ significantly between the sexes. 2) As for clonal growth, frequency distribution of basal area
per stool and number of alive stems per stool did not differ significantly between the sexes. And
also there was no significant difference between the sexes in natality and survival rate of new
sprouts. 3) These results do not support the hypothesis that greater female investment in sexual re-
production associated with fruit production is at the expense of vegetative growth.

Key words ; Lindera umbellata, sexual difference, vegetative growth.
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HMohTvd (Lloyd and Webb 1977; Meagher
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AMERE LTELSA TS (Lloyd and Webb
1977 ; Willzon 1983 ; Richards 1986}, X I
HERBEHE TRIEE S 7= 0, B OfEEULRE S
DHEDOHERENT L HES OB THLR TS
(Opler and Bawa 1978 ; Bawa 1980; Bawa et
al. 1982 ; Bullock 1982; Cavigelli et al. 1986 ;
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and Webb 1977; Farmer 1964; Luken 1987;
Lovett Doust and Lovett Doust 1988 ; Herrera
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VAEHAR SR TS (Meagher 1984 ; Waser
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{(Meagher 1984), % 7-MFHERIDRREZESLFETERD
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BhTL 550D kEL6MS (Meagher 1984),
L USRS i & TIIMEHER T2 5508
bl E < hbhb, Acer negundo (Will-
son 1986) % Aralia nudicaulis (Bawa et al. 1982)
THMERCREERBEICENASNT, Aralia
nudicaulis TREEROFETIZOWT & HEHEzEIE 4
LTy (Bawa et al. 1982) . ALK O Populus
tremuloides (Sakai and Burris 1985) *° Populus
grandidentate (Sakai and Sharik 1988) T&E
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ZFE» Eh{ (Sakai and Sharik 1988}, iz
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Burris 1985)
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HEOKEXIPHRFBCEL T, MHESEORMET
bhifpdmodt, AROEEBIZETT 5 Sim-
mondsic chinensis THES D S HEOIEA KT E N
SPERRIMENTHED (Wallace and Rundel
1979 ; Kohorn 1994}, KERORE L 255080
DLET, KELEAMOPRESELTIZ DO
KRADERIEATE LTl T 3 WREMEATIE X b
Twv% (Wallace and Rundel 1979), 4% 7 7
) O Leucadendron BT EHEMEL 0 & HECHEH N
ELEZBEBHAMENTEY, ROVMET) B
EOBERD § & ICHEOY 4 XOMEHEENBGR X hT
135 (Bond and Midgley 1988).
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BE AT 5 defiiA L HEFE/2 1 & i ¥ St fEtR o/ T,

REFEORE, ¥ERE, sbiiou-VvEREE
L TOBEIFIC & 2 ORI iEE B R b h 3
DA, & LIMEHEEA S 5 & TS E D & 5 ki
BHBOMEVS FIZOWTHEERAR,
FMEEFTLEHBIIH-D, HREBERTE
EAREHEAONAGIZ B, U AREE
KEOMFHIT ISR &l 5, h-@ENFR
F L THEW A= FER RS AR MR 780 1 R
T35, BEAIEO—IRIE K4 EE AR
758 (No.04856037) Tirhiii,

# #
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T o7, 1995 O FITIE, T FH 20 #
12D EREORKRMERE ARz, L BiEO R
¥idFEhE oRE LTHEL A,
HBALRICHER L AEAIEETS (198948, b)
IZPE~ 7=,

= B
1. BESIUHICHT 5=
Table 117 0 € ¥ OHERE, HEiF, HEWE, BKX
Syl ks, HHAE, WEMDH - OHERIZTONT,
FRFNTEEE & AR A MRS R L 28 0T
b5, EORHEL LTE, EOEX, 1§, ERED
HIEEIT -7, 3EE S MEERICAERLZER
bl ot, FEBBICETAE S L TRASY
Ikt & B DRE & 47 - 7243, V3 s IERE R
ICHERBLEERRD NG, oz, ERYEHDH-D
OEFIZBWT AR AMESZIIR S hiah o7,

Table 1. Leaf and branch characteristics of male
and female plants of Lindera umbellata.
There are no significant differences between
sexes in these six characters
(t-test, p>0.05)

Character Female Male

Mean®S.D. Mean*S.D.
Leaf length (cm) 6.2+15 6.3+1.3
Leaf width (em) 2.510.5 2.6+1.1
Petiole length (cm) 0.9+04 0.9+0.3
Maximum branching order 3.5+0.5 3.5+0.5
Branch angle (degree) 41.8+89 41.7£8.9
No.of leaves per shoot 6.2+16 6.1+1.3

2. BMEZOERAIMRUOREIC ST D HEE
oy PHORTEHRIZGEER22TOM XL S
EHTH FEOERME & MRER IR L 20
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Fig.1 Frequency distribution of stem age for
male and female stools of Lindera umbel-
lata.

Fig.l Th %, FEHL & OFEHETIZ 14 £
LoFmPERREL S LE RS /2720 14 5%
TOMEEATR LT3, 150 B EF I
T390, MiT43ARTEMAL TV 3, B dm Tl
L3I 2 WO FMABALNLD, WTh
LI L 0 MR T S ERE S TV,
AMOBIHMER CEESZRIBED EEh o7
(Kolmogorov-Smirnov test, D=0.055, P>0.05)
o FEORREIZ R T A EOF B A BT
B7-8iC, FfERRICEZh e LEOHRERE, B
f, R ERE R O MHER ik & th 2O 40
BT -7z (Table2), M EEMTOIEE2>EIEK
T, B L EREX hizih B3I 10 45 CFE S
BEE A 1.5-2.0cm, EHBIHES 2.5-3.0m FEE
IELTWS, EFLFEMPERERTIE, 208
HEKRESKPBIIHERMERTL, 100F8484
B E-HERENAE  AAEEE RS, MEHER
DEIZDVTRETT S &, HBEETIE10FED
HEETRRBEOT ARV HASR A, 7
NLA TR TEE L EED b o7,
KR TV hOERMC BT S EE BT

Table 2. Growth characteristics of male and female stems in Lindera umbellata

Stem age  Diameter at ground level (cm) Stem length (cm) Annual height growth (ecm)
(years) Female n Male n P Female n Male n P Female n Male n P
Mean®85.D. Mean®85.D. Mean®S.D. Mean%8.D. MeantS.D. Meant8.D.

1 052£0.21 33 0461021 23 n.s. 3071200 33 275183 23 n.s. 315k215 27 269+181 17 n.s.
2 0.79+0.39 42 084%+038 35 n.s. 7891392 42 B81.9+425 35 n.s. 4331230 37 50.3%236 29 n.s.
3 0792040 17 095%0.44 24 n.s. 821%445 17 10552449 24 n.s.  283%213 12 386%172 23 n.s.
4 0962045 12 1.17+0.60 18 n.s. 133.8E£557 12 137.0%65.5 18 n.s. 216%*149 11 27.8+169 18 n.s.
5 141+063 6 1202097 14 n.s. 1615+546 6 137.01908 14 n.s. 255+1086 6 206157 14 n.s.
6 1624025 4 136055 8 n.s. 21494199 4 16194716 8 n.s. 12681 4 193+94 6 ns.
7 097045 7 153+£093 8 n.s. 13571689 7 1976194 8 n.s. 6.3£9.6 7 206x159 7 n.s.
8 1771061 11 167+098 8 n.s. 2149+728 11 2202+979 8 n.s.  107£92 11 129%*122 8 n.s.
9 119048 11 171081 15 n.s. 164.6%53.2 11 2181x876 15 n.s.  23%£23 10 127109 13 p<0.05
10 1.65£0.73 11 2.74%1.02 5 p<0.05 235.0%99.6 11 301.3£853 5 n.s. 93+84 11 166%120 5 ns
11 259+072 5 270+121 4 n.s. 2983+439 5 3108%753 4 n.s.  162+116 5 179+72 4 ns.
12 247%112 4 230%+103 8 n.s. 298.7+749 4 281.0%1127 8 n.s. 148%+138 4 115%101 8 ns.
13 263113 7 240%£090 4 n.s. 3185%98.0 7 2189fl1466 4 n.s. 128%79 7 108%103 4 ns.
14  158%0.76 10 1262052 5 n.s. 2244+1035 10 2136%8.9 5 n.s. 47266 10 L17fl0 5 ns.

*P values are based on the t-test comparing between males and females.
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BHohkh -7, THFRHERERTIZIFE Table 3. Comparison of natality of sprouts per
EO FET, HOHAEER A EWERSED stool between male and female plants
s, TNTHEERICHEEERED o hih Sex No.of No.of new sprouts/ {stool - yr)
st Stools Mean=S.D.
3. BOBEICHS T S HEE Male 37 0.80£0.73
_ . +
SFIHROMIEIZH LT, MHEEORI 217 72, Female 43 0 o

BeM 7= 0 OETF EEROEE ST, HTHY
N AENRO~4EDELEZATE—FERL, BT
BHY-D AP 4~6 AKDEZATE-FAHD

#: P-value is determined by Mann-Whitney U-test.

SAEHAR L7z (Fig2A)., mATEMET14ERD Table 4. Comparison of survival rate of sprouts
MRt FE AL, HETIE 20 KDL FE A betweefn male and female plants. (survival
“ . rom 1-yr sprout to 2-yr sprout)

B4 58ABA6N5 & EHFHOTNPLRRRAM FEK = : o

3 3 . S S M Sex No.of urvival rate (%
BEVEBD RS N, T TRIETHL 2D 5.2 Cokiorts Mean+SD.
AOATFH EESAS N, BT 6.0 RO LEH

. e 5 Male 5 84.0%+2.2

AN MR TERLEIRY A s o7 Female 5 69.94+ 18.5
(Kolmogorov-Smirnov test, D=0.125, P>0.05) p* 0.175

PR 7 O A7 L SEDSBRINTRRL & 31 THRD 3 4 *: P-value is determined by Mann-Whitney U-test.

ZxadFtd, MgRIZ A TN ECHESREL LD
LB 4 Z50i% L L7z (Fig2B). mATIE EFITDWT, 45EM (19831986 4F) O FEIH

T 57.75 cm?, HET 61.62cm® D#EAA D iz, THEHERI 8 %4 4T - 7= (Table 3). ZTOHER, #T
EHETIEMET 14.9em®, HETI19.1em* & & D, B 0 SEAER 0.8 4, MET 0.69 RO L WA
HOFHKREr P EREZLOREL - MRA L R TR R AZEIRBD bk o7,
(Kolmogorov-Smirnov test, D=0.144, P>0.05), TRHULSRELURHTFOEEREELRE, Meis
- FUZDOWTRLZE DA Table 4 Th 5. ZOHH
N OEFEIZ1IFEEOWHEN 2FEIC LD ZTOE
15 A 1 5 vae A TR L, 5 DO EE (1982 41986
i) TOETCHEREKET 728D TH5. TO
107 R, L BAE L AWHTFOMMEERITETTY
o 84%, METT169.2% &b, RO LEFEH
| RV A A B N BN E R A Tkl h -7,
o 5] n
’ 0 2 4 (; 8 1IU 12 1L1 1‘6 WIB 2I0 212 2r4 216 ZIS 30 % g

Number of alive stems per stool

IHERE SRR TR R ICHEREE N T C { B EE
oW TE, EIEMER & AEREIRE TS 2L
), || s TE, EOWA X TEMEL D BHEDTT AN X O
L1 wate BN DMRISEI TS A (Wallace and Rundel
1979 ; Bond and Midgley 1988 ; Kohorn 1994) ,
ZOMRE LTI, F& LU TGEEMAFHH R Eh
TW5, Simondsia chinensis TIZTEL TWL3K

20

Number of stools per 600m?2

0 Hollldl o VA TERR LI SRR TN £ 55 B 728129 4 XD
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 KX LA TRIRE AT EABDEEZ LA T
Basal area of alive stems per stool (cm?)

% (Wallace and Rundel 1979). % 7= Leucaden-
Fig.2 Frequency distribution of the number of dron BT, HEOEREINA S5 5 72 0 O HER

alive stems per stool (A) and basal area - . I,
of alive stems per stool (B) for male and %EB@& LT3 EEALNTVS, HEATTHHRL)
female plants of Lindera umbellata. EEDBHIZE, KB OMEREEEL, BRHP
PROBEEED 52 LA EEEEL 5N TS
4. PFEFOEERVCERERICHT 2 MEEEOBKRE (Bawa 1980 ; Stephenson and Bertin 1983) Z &
HEbk & iRk CHIHF O RAEIEV BRSNS P E D 6, Leucadendron BORETIE, HOEHIZDL

M ERMET S I, EHOBKLY 2 D OERBEERE HAEOW AR EEZ-DITHOBERZ Y,
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THONEEH B B FESH A BDICHE L THE
DY 4 XHNE B &I EARERROBR,
HTNEEESRENL LI EBIRENT
125 (Bond and Midgley 1988),

SEEELE, THRAMOHAIZEFTTE 20
EVTHHEORE, B, EERICHESTLZGHT
(Table 1), X h5HEOKE X TMERTED
bRV EDLEELIBNE, TR RAEREHA
&, YEEYEOERIZLHEEZAOhEL -
7= (Table 1) 245, FuE I TIZRTERLED
EERIZLMHEEN VRO EHHIEh, 20k
EBIRE R TWENRDEEZ NS,

Fz, FEREHFORELEEOTCHIZALNS
IO TIE, FICHEER TOBRES 2 b DEH
BELTWBREELIONhTWS, 20, HEIZHAR
THELBE = 2 AR E WA, TR
HEIC U TR AR R A BICEE L, 2OER
& U TR SRR D & v S R 1E
Z65h T3 (Lloyd and Webb 1977; Popp and
Reinartz 1988), # 7L, MEROBERMI X b
HRBFLSAHBELETLBI0E, LELYTE
<, HEDBSOEFEEM LV R X — 0T
FOBR 22 F DZFRFLTHSERD L. &
UHEZ & 5 RBFEEDOFEG VIR T, B REE
EiiAbhaiEXS 201 L, fofbEERn
ML AVIEES, BEEMOFH 2 2 b TRl
HHEL K ATWHEEIELShEEDTH S,

o aESDBRE, REEBICEIT S BEEEFME
ETIT 34 EOHENLENDN, THEFIZLS
N LS REEESREEARS T AL AbhEn
FERESDEIBEF LT, RMEETELE,L 50
BORFEALLENS (UHKRBET - 4). i
ABEHETEDEEROFEMICDONTE, TOFED
OL TS LIRS0, ETAFET S &
SEWBTEHL Ty, BEOLEERARHY L -8
oA ERSERIC P BB L NIREZ L
BEETEEIAATHEN (UPFRBEEF—2),
DENkskIshs, #0EI CREENOFEY
TZMEEIRTRRLOBOFEENEDLEER
5N5, ZOES Lk, BEICHNTRE MO a
A bk O E®VCIEHIEOEERIZA S WA MRS
FMENTVBEEA N TS (L% 1994),

—77, YU EVOEEREOREIIOVTR, #
EEOBBUIHIREE, #RE, FRMAENERD
MERESE 2B L 2R (Table 2), 1E& A Z MR
BROWES ok, ZOZ L LHRANTERE XN
H EEOBERBE S GIZEMBEREIZ OV T & M
MITHIEENWSDEEL 6hD, BHFEOLR LI
MU 2o 02 VOBROMERERMIZONTE, Y

7= 0 OIFETI R AR e Y A2 D R EE S0
BAaf LAy (Fig2), £-#G:
D OBFHEREAESE (Table 3) L < WAL ATHF
OETFHE (Table 4) 2L MBI TEREZEIIR S h
o, HFOEFRIT 1 FEWFEN2EEI
E32ETOHBICOLWTENBESF 12K TTH
54, BLAEMKIEERBETCHLEEA DAL
HOFEMaAICEEZAED AL (Figl) I
s, 2HEEL FOBHFEOETFRIZONT S HHE
ZEHENWEDLEALNS, ThbOZEhbEsT
D TIIEEIC L A HOHERIC RS T 20
DEEZILNG, ZOX5C, MEFZEORELWE
12k A HOMREHIC AL W b,
2BV CIRMHEE ORI Z t OEEIThEOE
BIIBELRIFLTHEVEDEEZI LGNS,

20— VYRR ED EEREORE IR
B ohWERAE LT, iRl 3
TR ELAF R AT RE 4 B R o0 L TRy h & W
B, BELSHOMT L — Foh 7 ME L 0TThg
AR X Ty % (Sakai and Sharik 1988),
FIMOWE FICEFTF T B0 VOHAE, M
THTERSIIT S A, ZOAEERIEASE L, BEE
BB 2 3 ) WS R AR E 3R 0L
BIRETE LS HLALTRAVEOLELOA
%, ERWEHFFOEEPHREIEHRICIEER TS
FHIRTFT HMEPARE L, REAESIZLSH
IREE AT, R CHFEmIzE CREL VY
e HA B,

LA L, B R bR R OB EIA IR
HEMOERIZE 2B+ 53 2 LAERIER
¥ % Lindera benzoin THIGH T3 (Cippollini
and Whigham 1994). % 7= Simmondsia chinensis
20T HBVERASF T ICEH T 2 BB T
DY 4 XEICHEEEAH S S, BREDEORERTT
AEEASLEIT S SR TIRERZEAS A TOE
13 (Wallace and Rundel 1973), #-» T o®y
WSS BI AR A EMIZRLEBIZE, &
HFEEL 27 HOMETICEFTT 2 RAkofis
SO ROUHAOMRES, Bh5ABETICAET
BEEIZOOTHEMOREE LT —F, LFE&M%
BRI AR s 0N S B,

5IRAXE
Ag‘ren, J. 1987. Sexual differences in biomass
and nutrient allocation in the dicecicus Rubus
chamaemorus. Ecology 69 : 962-973.
Allen, G.A. 1986. Flowering pattern and fruit
production in the dioecious shiub QOemleria
cerasiformis (Rosaceae). Can. J. Bot. 64 : 1216-



FEHMHLEE - SHRETSE

ERE - R

1995 12 H

1220.

Bawa, K.S. 1980. Evolution of dioecy in flower-
ing plants. Ann. Rev. Ecol. Syst. 11 : 15-39.
Bawa, K.S., Keegan, C.R. and Voss, R.H. 1982,
Sexual dimorphism in Aralic nudicaulis

(Araliaceae). Evolution 36 : 371-378.

Bond, W.S. and Midgley, J. 1988, Allometry and
sexual differences in leaf size. Amer. Natur.
131 : 901-910.

Bullock, S.H. 1982. Population structure and re-
production in the neoiropical dicecious tree
Compsoneura sprucei. Oecologia 55 : 238-242.

Carr, D.E. 1991, Sexual dimorphism and fruit
production in a dicecious understory tree, Ilex
opaca Ait. Oecologia 85 : 381-388.

Cavigelli, M., Poulos, M., Lacey, E.P. and Mel-
lon, G. 1886. Sexual dimerphism in a temper-
ate dioecious tree, Ilex montana (Aquifoli-
aceae), Amer. Midl. Natur. 115 : 897-406.

Cipollini, M.L. and Whigham, D.F. 1994. Sexual
dimorphism and cost of reproduction in the di-
oecious shrub Lindera benzoin (Lauraceae),
Amer. J. Bot. 81 : 65-75.

Farmer, R.E. 1964, Sex ratio and sex-related
characteristics in eastern cottonwood. Silvae
Genetica 13:116-118.

Herrera, C.M. 1988. Plant size, spacing pat-
terns, and host plant selection in Osyris quad-
ripartita, a hemiparasitic dioecious shrub. J.
Ecol. 76 : 995-1006.

Kohorn, L.U. 1994. Shoot morphology and re-
production in Jojoba : Advantages of sexual di-
morphism. Ecology 75 : 2384-2394.

WA REINRELH 1981, WEHKHAREYE
(S5 A0m).

FEAAZ R E M BEEH 1992, F AR MIRH
14 pp.

Lloyd, D.G. and Webb, C.J. 1977. Secondary sex
characters in plants. Bot. Rev. 43 : 177-216.
Lovett Doust, J. and Lovett Doust, L. 1988.
Modules of production and reproduction in a
dioecious clonal shrub, Rhus typhina. Ecclogy

69 : 741-750.

Luken, J.0. 1987. Interactions between seedpro-
duction and vegetative growth in staghorn su-
mac, Rhus typhina L. Bull. Torrey Bot. Club
114: 247-25.

Meagher, T.R. 1984, Sexual dimorphism and
ecological differentiation of male and female

plants. Ann. Missuri Bot. Gard. 71 : 254264,

MEE, 1977, 20TV &2 OME. EEEYE
iFeeste: 23—27.

Opler, P.A, and Bawa, K.8. 1978, Sex ratios in
tropical forest trees. Evolution 32 : 812-821.
Popp, J.W. and Reinartz, J.A. 1988. Sexual di-
morphism in biomass allocation and clonal
growth of Xanthoxylum emericanum. Amer. J.

Bot. 756 :1732-1741.

Richards, A.J. 1986, Plant breeding systems. 529
pp- George Allen and Unwin Publishers, Lon-
don.

Sakai, AK. and Burris, T.A. 1985. Growth in
male and female aspen clones:a twenty-five-
yvear longitudinal study. Ecology 66:1921-
1927.

Sakai, A K. and Sharik, T.L. 1988, Clonal growth
of male and female Bigtooth aspen (Populus
grandidentata), Ecology 69 : 2031-2033,

AT - FIE - BESR - BRERE 1989 a.
HAOEEEYAR 1, 321 pp. FLit,

PETTRR - R - BERK - BRLRE 1989 b.
HAOWIERAZ 1. 305 pp. Tt

Stephenson, A.G. and Bertin RI. 1983. Male
competition, female choice and sexual selec-
tion in plants. pp. 109-149. In Real, L. (ed.):
Pollination Biology. Academic Press, Orland,
Florida.

Vasiliauskas, S.A. and Aarssen, L.W. 1992. Sex
ratic and neighbor effects in monospecific
stands of Juniperus virginianc. Ecology 73:
622-632.

Wallace, C.S. and Rundel, P.W. 1979. Sexual di-
morphism and resource allocation in male and
female shrubs of Simmondsia chinensis.
Oecologia 44 : 34-39.

Waser, N.M. 1984, Sex ratio variation in popu-
lations of a dioecious desert perennial, Sim-
mondsia chinensis. Oikos 42 : 343-348.

Willson, M.F. 1983. Plant Reproductive Ecology.
289 pp. Viley-Interscience, New York.

Willson, M.F. 1986. On the costs of reproduction
in plants:Acer negunde. Amer. Midl. Natur.
115 : 204-207,

HidFBUA 1985, I+ F#ich I 57 nEVE3H
(Fvagss, 773F vy, 20EY) O
fEL@ERIZOVT, AFMHZSEEZRE 36 [
KEAHESE  113-116,

s T 1989, 2 v E P D—4  “Newton Spe-



December 1995

J. Phytogeogr. & Taxon.

Vol. 43. No. 1-2

cial Issue FEMIOHFE 4%" (MEFE—Ef5).

pp. 80-83. E(HHL.

tif gt 1994, S o EVOEEEIIL SRS M
ZELEEIOT X b, HAEREE 44 321-829.

WA - EHERE 1986, EHEIAZEEREKO
7+ RARIZ B T BEAROMGEINEIC VT,
BRI M 57 : 26-36.

HRIEEE 1985, A A3y v Y “FHILESOD
M (ROBSESE), pp. 208-209. thER S
HFRELAT,

HoRE g - JUPERI 1951, ERHBFICHIT 52
OEUERE FOMREIIOWT, dhipEER
s 70 1 1-51.

)
EEWEHO T FRAROMETIZEES 5, I
HEREOHEERTHE oV EHEE LT,
HEBEIEWTEO LS sltfEROZELRENS

53,

1) eV Tl, EXPHOBE (#EORE, IR,
BERE, RASRE, MAE, HERYLhH O
B %, b EEOEEMSA, 5k LEO RG]
DkE X (UENERE, SR, FHEEREER) 2
HRMERESIIR Gl o 7,

2) FIFIC LA BOMEREHI O T S, HEA
0 PRI RS 3o Y 7= b T LR OS5
TolzHEREE M A <, HY ) OFERLERSP, HiL
SRE L A-WHFO AR R TERAXIER
bhilhaiz,

3) INENIE,LIUTEDTRERBEEOW
B, FEEE, & 5ICHFFIC & S BROHERRAIC
MR S Wi D EeE L oh, HORIEEEICHES
BREERIEESRTOREICERICEIREL D0
DrFELENE,

{received April7, 1995; accepted AugustS§,
1995)

P OWTHRH ET 7%, FABREUTOED T

O hbkgE: A—-UFUZ s [EVOLVE] & [JECONET] ®#%r Hiroyuki Tkenoue: Introduction of
Mailing List, “EVOLVE” and “JECONET”

BRAIch L BEOA Y —F 9 FTTH, TOA v E—F v bERCHBEZROFROVED2ELT,
BFA-ABHNET, TOBTA-NVNTHEE, —W—T2hkbdhE4s, [X=-yryYa ] LIBE
hBSBIIMATEE, ZOEICMALTWASB2BIIRF A —LAMEh, THIIHTIEREA -1
ELTHTEEAZANERICAOAD L LI LB ERD, FHl-aiFHZRoOBE LTEHEhTHE T,
4v8—3y b ETO, A=0rF VR PEHOEEEZEROMASELT, 1) EBCOESLIIITASZ
L2 BABEHPIITESZE, 3) #4490 ANTE, 4) BFOEEDVNEEILT I EATE
52k, 5) RELTAELHAREESZE, TLUMLDEEMTSZ LEHIE—MICEGE A ERTS
ZrkhnEnErohEd,

ST ER A A A — ) YA R AR ENTOETH, FOHTEMCAE RO M A 4R L
T13% [EVOLVE] &, ANEEEED [JECONET] (2 - AHHOSRIC & AR OTETT5 I &
IZLELA .

[EVOLVE] &, #E(bAESic M4 2 HMMcieHfRE T 2002 =) ) X T8, REESEHYE - B
fhaEntse  SELRES - S FEbRS ok bFE - A E S TRIAEMZO E 2 LA Fr 5 08KE2
T T, REOEEE LTE, TFA Y TomeEmE] b iR »oMeRL T, ftathde
BRIl Eh (£ =ZXabiddics] L0 &5 RERS. ThhTung L,

. [JECONET! ii. HHE%OI L 2HMAIFICBT 2WEES, RO L 4 FEIZ 00 TR Pz
HWENVTFAREA ATEIRBOA-Y Y2 FTF, ZOECTE, FEENRICHY2V 7 PO L2
DI & OBMTRE T T2 T, EEOEEHL LT, [FHoMT4aEsdesiaiit] RT3
BEAH, WERIIEbEIhTHE LR,

EB6DA=Y N2 LS, MABSOEMFESESEIZE-THY ., GMIROAIZLZES L Wikin0H
EWSHIBR BN FHA, FUANA—LIZONTOBER R, RRABPLHENBECETAEMEEE £<,
EHFIZHAHEEEROBE LT, £, BFAFOERALHA LERLBROBE LT, TOHRERHHE
LTw5k3icBunEd, /-, FHEELAZIHEP Y 7 Fo T, F—axX—25EICBlT 3R, 20
FhI TSR EOBHOEET, HESHOH oW aEMIETREhTHhET,

T, EFBLDA=)YZ YR Iy FARELTHT, BEOA—LERBLTHELESFEITE23]2
WA Z EaEMFRIZIFAES, 2612, E550A -V V7YX EMAKICEEA ) X FA%EEH, A





