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Sexual dimorphism of heterostylous aquatic plant, Menyanthes trifoliate

Yoshiaki Kameyama and Katsunobu Shirakawa
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The short-styled flower (thrum) of Menyvanthes trifoliata had been described as functional male,

because only long-styled flower (pin) could produce fruits. We examined this sexual dimorphism or the

evolution from heterostyly to dicecy at two regions: Akana wetland in Shimane prefecture and Yufutsu

plain in Hokkaido. Akana and Yufutsu population is located at the western range limit and at the central

part of M. trifoliata distribution, respectively. Contrary to our expectation, the thrum inflorescence

produced a certain number of fruits at both populations. However, it is also shown that the thrum

inflorescence at Akana population had larger number of flowers with reduced fruit set ratio, implying the

evolution of gender dimorphism. Further studies are apparently required, but it is clear that the previous

description about breeding system of M, tritoliata should be revised.

1. & U & (2

YT DIEFEAEEETH O A, BT L
PETE2L LRWVWESbRLTWD (128, 1989; i
rigze, 1981). INHEFETHIL, RIEHFHD A
MEE L TR ERIFL B Y, EIEHT e
rRoCTwbI bilhd, Lrl, AFFOIvHy
AT 2 ERIGEHECH Y, EIEEE & L0
BoMTHEFse) &) s, MHEE biET &40
4% (Thompson et al, 1998). FAIEFL A & RHEME
S DAL BRI FE S RS B L ENT W BT
(Webb, 1999), Z @70+t A %5 ENTIHE » |
L7zl v (38R, 1995). —2@ESLE LT, 4
AAOTNIGH 725 5 ¥ CIRBEMEH RS LT
BY, AOMHISEGHAETE, ENY A Ao
R f— FHOBEALIC & o THEMESE AT~ D#E{ L AT
EhlEirZbLTES

D) BN E, A ORI E T 1

JREF & i DTG IR T d B BARELRE BT I v #3
U OBINEER T ZTOME, ZhEconi
8L LR E SN0 CIRS3 5

2. EHOBIE

bimESINRS

BRI, Al AT ORI L, i
TR ONTHEZEEEE, WIS Mo Clds) 2
CICTEENT, #)IH O SRR F TIRA > T b (A
1), — I AM R ORIz, A9 —

VEEFPSESERILTH LY b AR LD ELT, H
%&®mwﬂﬂ.mﬁﬁﬁ%<ﬁ@LTw R 1A
B D I Lk A8 1L R R 2 s 2 )\IJ.I”HH'MC
BhhvThh), HRZRREZCHEATYDS (E,
1988). S/ KL oRRT—7 12k 5 &,
2008 4EDHETIFIRIL 79T, HMoTHEEIERE D
B8 HTI94T, b w1 AT 46T Th -1 (4K

¥ DRSS - JUTRETIEE, T 156-8502 HULUHEILH B K IE 1-1-1

Faculty of Regional Environment Science, Tokyo University of Agriculture, 1-1-1 Sakuragaoka, Setagaya-ku, Tokyo, 156-8502, Japan

PR RO, T 731-2551 L BRI EE AL ES BT H AR 11921

Natural Museum of Geihoku, 119-1, Higashi-Yawatabara, Kitahiroshima, Hiroshima, 731-2551, Japan



il 25 - 1l

SFF, 2009). EREEAKEIX10745mm T, b %Hw
7 HT261.5mm, bA&v1TI185mm TH -
7= (A&IT, 2009).

B O R IBE X F oy 2 R L
BRPNE Y, AVFAY, RFLA, ATIHY
VAR EFEELTWE (B, 1983). 3vHvy
R P WR OB 2T L T b ARHAE
Tl bF A2 &P~ 1L.okm , FILEIFIGEHIZ
B3 A IEny/h s R IGRbE S e Lz, RIbEIR
20.3ha, AIESOem (T ET, ILHEHIBIZ I Y H I
DAL TWA,

BIRER4ITEH

MRy, BB o E, BN N AR
CHoWwR B 5 (1), —a 38T RURO 83
PHCREE L, E5i349400m Th b, BEITHREG O
W (Emd44dm) ORBF— 712X 5L, 200840
FEFHERIZ1L6T, HiloFEERiREmRd seTH
T243C, HHEV2AT-10CTHo7. HBHF
AKX 1900.5mm T, kb % W8 H T2800mm, &
L7 10 HT57.0mm Tdh - 72,

M1 30.18ha A [FRA ik fiinis®E ] & LT
19774 12 B o ARIRE R I E SN TS
), 20 BENHMEA8.0lha, EiEHXAT22.17ha
ZHOTWD, BLE O S 5 0.67ha (3154 Bttt
K E TV A,

CEEVE S

41

Ao il

=122 -

I s

WHOEEAEEEbADE, Ny XPESETS
W TH Y, FORBIERBE T TRAMRTH L (A
B 1976). PR IGHE & T B AR b A
HY, OO IGARTS B L CIESREO MR
LR RN S R A EEPR NG, I YT VTE,
CNBOERTEHED ) b, @iho RN T RO MK
e &, FFADE S AHEHC MR R TR L Tw
AL RATRIIE E v YD BRERIOWRIZN 2D,
Aot CRIFIKETHR ST D,

HESE

A58 AR EFTIL 200545 5 H 22 H 2, BRIFR
LTI 2005454 B 27 012, AMAENIZSE T2
IVH Y FEANI W CRIEEME ST 72, dbifed
TIEEAETI 3046, RAGHERI30AER &, #tiini
ZBW T AR 2276, BRI 191EF & &
CEEL, s oMERERELE R—2

O—iboir 7)) 7 el b0, &4OlF
kom BLEEEL 72 SEIRL224EFIL, 1E1.5em, ES
dem O ¥ = VERERE T — TR I fy, W

(200744 J] 27 H3gcE

» e
WAL IOEIER R () & EAETER (1)
(Wb AR AR, 2005424 F 27 O#RE)

R 2



2 YA ) (Menyanthes trifoliata) OVERIZRY

ok FFATHDTY—2 L7 d6ilEEciE2005
FEOHI19O I, FAEHTIE20054E6 H 13H 12, {2
e LoAER Oy #{E L 2, ipEc By
THRIRLCRELTHEICIOMS >FERL, Hrod
e (%) #Fxoy L

RIAEENEAST 2 > 404 & 0 7 BEE Bl e — AL
e, & %U)ﬁﬂﬂ“li%ﬁﬁ”?’ SGUFENT T —
ELT, ZHGmET Ty PR B IR
IREETIVT FjHTrfr:b ooz ST EIL TR,
M, EHEMEEAOZEEME LT, AICIZL S
TTFNVEIREBI o/, MIFIZIZZY)—2 7R

i L7

EE]

T B R

WENICBIT A3 IO - S5kt 31
2R, BFEEFEIZOWTIZEERICER L - EFo
RO DR TE S, o TVEDEL L. B
&7z ) oA AR O BERS, bibEnETE
M AR Wb 30z Th o 7288, 7
YR O AT EN L 50 M WAE R AT, G ERE
O hL: (B P >010, fEEM P> 010, %
B & FEHTI D2 AR 2 P < 0.001). M40 (22w
T, RO BIEET dbigE o B X g7t

HRCHE L EAT 11,
L, &g EEATC

FiAREEA AR o o012kt

R G, A0

BEEH LKL CEN P > 010, FEHM P
> 010, £ EAEFTRIOZ L IEIN:P <001). Lol
TR MO B W T b —ED REEEHNE

OAL, LR TR T4

4,

%

(/) bR Sk

22

FAIAEHEAE A & HEHES AR~ D HE LI LLE 75 20 1
&L ENFEMSNTV S (Webb, 1999). iEfk

L ADFHEMEIRHTH LY, —oniHs L, 1
BEREST LB ) A= ROAYDECLD (Faws
REDNT) DB IOFNT T B~ LG,
Fﬂﬁﬂﬁbfnﬂﬂﬁmhmm@#ibﬁiti

HEHES AR~ DL T B L b hTwd
(Beach and Bawa, 1980; 45iR, 1995) . mifiioniFikik
(ZHEAFAZA L Cw A I BT, s
FHRNIMA TN T 7P A TR 2 2
LLTWAZEFHESILTBY GEE, 1980), 4
TEHBIAHE L v v il (4%, 1989; #ffriE
A, 1981) L EDY T, MEHERMEE~O LA 12

TV A REEATRIE S LT 7z,

ANFEOH S, S Ai OVIRIZE T 54580 T
X, EAEHM O PR L) £ <®&#%#tf
B, GERTIZED BH D LRB s, jiEd
PRI TEHE GEAEHEED) DIl % { b 0hE
MTH Y (Eckhart, 1999), AWFEo#EEE b —¢
b, E6IZ, RO EIEET TR R IAE D 45
CHA L TB Y, FBAEHEMAREEAY I M L,
= HASEAL L C B R RIE S L — K,
Fin DT TL —FEROBRENEEZEEINTE
D, REHESARA~ DT E R LIRS bk o iz K
I (1989) R ftriZa (1981) oRWHIEofho
BIEHRIZ LD LORIRHTH L, IVHYID
FEAEHTIATH R () Lave v ililzon il
CrO LV B T5H 9

PEFR O LA % BT 7 Tl e < FAHE T
B3 HZ &, AL £ 5 TR THEES
L %t%?t%ﬁéﬂé.%ﬂ@ﬁﬁcm‘/ﬁ

DU OMEHERMEIIHRE S Lk oo b Do, EHUR
ﬁ%mh 2BV~ DE ﬁﬂ‘#@ﬁﬂﬂtﬁ
AHECTERLLZ LS. REEo 3 v
¥ %I’Tﬂtizaﬁ-ﬂfm LoThY), SHEOMEIZLST
BRI AL HFTE L, RERILE RN TO

VR T immf'i#%%iﬁﬁﬁw
HUNMEE L T Z Epllifea s,

#1 AU BT DR OBIAE - SEFRE. T = BEEATRT JERANZHATE .
Rt HAig i ALtz E
(LR Rt AL EAEtm S aE (Al
LT 30.2+438 (19) 48.2+7.0 (22) 30.3=4.0 (30) 305 =24 (30)
gl 11.6£56 (7) 56+4.2 (8) 11.6%6.6 (13) 11.3£6.5 (23)
i 0.38+0.19 (7) 0.11=0.08 (8) 0.40+0.21 (13) 0.38=0.21 (23)

- 123 -



&1l

51 A 3 M

Beach JH and Bawa KS (1980) Role of pollinators in the
evolution of diocey from distyly. Evolution, 34:1138-1142.

Eckhart VM (1999) Sexual dimorphism in flowers and
inflorescences. In: Gender and Sexual Dimorphism in
Flowering Plants (eds, Geber MA, Dawson TE and Delph
LI?), pp.123-148. Springer, Berlin.

# (1980) 3 w4y 7 ORMEHRSEHEIREROME 5
27 Il [ AVE BT SR ST S, sAhl, p.120.

ST (2009) AEEERHFHL
stats/etrn/index.php
ATRE RS (1995) iy os R RESE. 283pp, BN, AL

FCBFRRRE (1989) #f H A, AbFef, #h0.

iy
i s

£
N

http://www.datajma.gojp/obd/

&z

- 124 -

=t

i (&

HEom (1988) HIARKEARE duiA. s, R

(e sesy IR = M- Ay ps- TR SR - W e (18) (1981)
[ A @Aty ¥4 L. 259pp. “TILHE, Higd

IHEE (1976) BEEBILETT ANy /¥ HZ20T, B
S AL E B BHE 10: 93-99.

Thompson FL, Hermanutz LA and Innes D] (1998) The
reproductive ccology of island populations of distylous
Menyanthes trifoliata (Menyanthaceae). Can.].Bot. 76: 818-
828.

Webb CJ (1999) Empirical Studies: Evolution and maintenance
of dimorphic breeding systems. In: Gender and Sexual
Dimorphism in Flowering Plants (eds. Geber MA, Dawson
TE and Delph LE), pp.61-95. Springer, Berlin.



