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Geographical variation of the size of spadix and spathe and the number

of flowers among the four species of the subgenus Zostera (Zosteraceae)

OMORI Y.*

The widely distributed and polymorphic species, Zostera marina, has been studied from various
viewpoints, whereas, the other three species in the subgenus Zostera endemic to the northwestern
Paicfic Ocean are little known except for a few diagnostic characters. In this study, the size and
length-width ratio between spadix and spathe, and the number of flowers per inflorescence were
measured among 14 populations of four species. The range of the variation of each character
overlapped each other among four species. However, the combination of the spathe length and its

. length-width ratio divided the 14 populations into three groups; the wide spathe type (length="78.4
mm, width=9 mm, length-width ratio=8.7), the long spathe type (length=88.2-98.1 mm,
width=7.4-8 mm, length-width ratio=11-13.1), and the slender spathe type (length=40.6-89.4
mm, width=3.5-5.7 mm, length-width ratio=11.7-19.1). Zostera asiatica falls in the wide spathe type,
Z. caulescens belongs to the the long spathe type, while Z. caespitosa and Z. marina fall in the slender
spathe type. In Z. marina two groups were recognized; that is, the shorter group (length=40.6 mm’'in
the Soya population) and the longer group (length="73.5-89.4 mm in other populations). The range
of the variation of Z. caespitosa occupies the intermediate range between the two groups. It was
concluded that three endemic species had a proper variation ranges in these quantitative characters
and that Z. marina was considerably polymorphic in these characters.

RUBHIC

7 % €& (Zostera L.) 13 ¥ M1 B 2242 (retinaculum)
BFELEICEY 2HEE, 7YEHIE Zostera & T 77 E
HIR Zosterella (25338 & 115 (DEN HARTOG, 1970), Bi
FAWE A F 7 < € (Z asiatica) + A5 T < E (Z.
caespitosa) + ¥ F 7 7 E (Z. caulescens) + 7 7 E (Z.
marina) O 4 A3E $ L (DEN HARTOG, 1970), 7<%
BEEDTNTHHEDBRIIAH LTV DH, TD720,
HAL ZORIHIKIEZ D7V — 7 OS5 DHRLITH
D, TEEBNSCL -k & HEE S 7z (MIKI,
1934),

T2 RBIGAFREHEDOII LA LDRBETRONBIEHE
DHETHY, BERTHIEBELSAMT TELSR L
Twah, —7, o 3MIFHEAIN L, BARDED
FIZALR, A4 T72EEIH YL - FEAIBEL - AL
W - SAEE B A A OERHT, yFTvEL
277 < Ei3AiEE - AN - S B ORISR TR S
T3 (MIKI, 1933), SAAISATE % 5 #if Cld E W
KAKBRKETTAFITTND L) TH B (MIKI,
1933), 7L ¥ F7<ER LIS LIEFEFTEICEZ T
VW5 (HR, 1989), 7 < ERHEWIZFDIEHDEESEL
TEMERE, B2 - RELOFIPIKE L, BOREMAE
EAT5THAE, GRIZIBEANELL, X EE

* AR EAEYEE  Yokosuka City Museum, Yokosuka, 238.

FERts 19926104100 MUARTHMELEE $405
F-—U-FIPVEH, PYTER, HENTR, NELE, LA5E Key words: Zosteraceae, Zostera, geog-

raphical variation, spadix, spathe
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APLEBONAERIZTTCREOREN LT L. F
D7z, MIKI(1932) DEE#A H60E 2 EB LS AT
Bz, BARZHOMISIEMEET S ZOSHILEIEZ LW
Rz b,

keI —u v NTRONBE T, HHER - $hiE
£ (wide-leaved form and narrow-leaved one in DEN
HARTOG, 1970) DR ERHFZH LR T W % 2°
(SETCHELL, 1929; DEN HARTOG, 1970 %2 &), HAT
BREAIEShEZERIFEALRL, BARSEBROBEA
% 3FBICBIL T3, MIKI(1932) mEE#i s #hitsd b
BIHE L & ORFZ (MIKIL, 1933)LItg, 7=E%# 807
4 BB O L VWEREENRERR I STV, &
HEINTC, ERI(OKFE, 1989), AR DOIRE (K,
1991a), FERZ OFRE (KT, 1991b) 2 &% HELTE 7
W, ARTEIOORHNBELY LY HIFTAEOIEFIC
BIT AR EHAL ML D) & L

mHeERE

TRERREOTELABHIILARTH L0,
IR B b ICHELAL ORI H A TFF 5 7= (Fig. 1),
REHB X OZFORES (BIFINA) - TH#HE» S DOKE -
REH - FEE - EREARETRES 3 Table LOEY T
Hb, REBFAACGRLV=) ~ -BifiE- % / — =5
P51 90RAW), THEEL, EHILERHAILEE
(L% B ) EEDOEWMD) LAMEFORS LIEL /
FATHEL, LEFEFOM L N0 % %% 7= (Fig. 2),
72 EBOTERE LM L L L ~AFNI R B RD
T, EOBEM L NOBTRKSE, ZDLIZEN
HZREIIEERRLBEORRESICLI Y RELRERBET
FTEFRINLOT, FHROZEEICLD, EHTHHE
PHTHERATIRIIIEE L RESBONDL I L 2
LI, SITH, fERAEY LTLRER,SMIMT
VLR, RESBAFICES A, BFHHE S
NBEOBHERBE LA, 4, AZRIINITES

Table 1. Collection sites of subgenus Zostera in this study.

Species Locality* Date Collector Regireree
number
Z. asialica Aininkappu, Akkesi, HOKKAIDO [A]] 1992.7.17 OMORI YCM-V21379
1.5-2m below MLW
Z. caespitosa  Yunoshima, Asamushi, Aomori, 1991.5.17 TAMURA YCM-V21362
AOMORI [YU], 6-8m below MLW
Noheji, AOMORI [NO] 1990.6.26 OMORI YCM-V16021
Z. caulescens  Moura, Hiranai, AOMORI [MO] 1990.6.26 OMORI YCM-V 16880
Hakozaki (Otsuchi Bay), Kamaishi, 1992.6.17 AIOI YCM-V21991
IWATE [HA], 4m below MLW
Tenjinjima, Yokosuka, KANAGAWA [TE] 1990.4.7 (fl OMORI YCM-V 14562
1991.6.9 (fr) OMORI no voucher
Z. marina Soya, Wakkanai, HOKKAIDO [SO] 1992.7.14 OMORI & OZAKI YCM-V21989
0.5m below MLW
Beniya, Hamatonbetsu, HOKKAIDO [BE] 1992.7.14 OMORI & OZAKI YCM-V21378
0.5m below MLW
Aininkappu, Akkeshi, HOKKAIDO [AI] 1992.7.30 OMORI YCM-V21884
1-1.5m below MLW
Moura, Hiranai, AOMORI [MO] 1990.6.26 OMORI YCM-V16873
Yunoshima, Asamushi, AOMORI [YU] 1991.5.17 TAMURA YCM-V21381
4-5m below MLW
Hakozaki (Otsuchi Bay), Kamaishi, 1992.6.17 AIOI YCM-V21990
IWATE [HA], 1-3m below MLW
Aoto, Takahama, FUKUI [AQ] 1990.5.23 OMORI YCM-V16875
Tenjinjima, Yokosuka, KANAGAWA [TE] 1991.6.9 OMORI no voucher

1m below MLW

* Abbreviations of each locality are given in brakets. MLW: mean low water.
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Map showing localities collected the subgenus
Zostera.

scale: 200 km. abbreviations of the localities
are shown in Table 1.
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T 5Tz, 85 - £FICE LD LR EREDE
HFIGME LB RRE - EAEE Table 212F &1, KiE
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L7z (Fig. 3),
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Fig. 2 Spathe and spadix of subgenus Zostera.
SHL: spathe length, SHW: spathe width,
SPL: spadix length, SPW: spadix width.
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Table 2. Comparison of spathe and spadix size and the number of pistils in subgenus Zostera.

Character means*S.D.

Number Spathe Spathe Spathe  Spadix Spadix Spadix  No. of
length(L) width(W) L/W length(L) width(W) L/W pistils
(mm) (mm) (mm) (mm)
Species and
locality
Z. asiatica
Al (fr) 52*  78.4%10.9 9*1.1 8705 66.317.6 6.710.7 9.9%0.6 14.8%1.7
Al (i) 20 61%15.8 8%1.1 75%1.1 55.4%12.3 6.120.6 9%*1.3 12.1%2.2
Z. caespitosa
YU (fr) 16 54.7t4.4 4.2%0.2 1312 42.9%6.7 3.6%0.3 11816 7.3%1.4
NO (fr) 12 56.3%10.1 4%0.6 13913 49.2%12 3.3%X0.4 15¥24 85323
Z. caulescens
MO (fry + 11 88.2*11.4 8%0.8 11£0.8 73.5%11 6.3%0.5 "11.6%1 14%2.3
HA (fr) 6 98.1+18.7 7.4%09 13.1£1.1 79.4%11.5 5.9%20.6 13.4%£0.8 11.8%3.]
TE (fr) 8 ) 76.816.6 6.4%0.4 12+£0.6 17.8%29
TE (f) 4 81.5%5.7 7.6%£0.5 10.7£0.3 67%7.1 6+0.3 11.2%0.8 13.8%1.9
Z. marina
SO (fr) 25 40.6%6.5 3.5%0.5 11.7£0.8 31.7%6 2.7+0.3 11.6x16 6.3%1.1
BE (fr) 7 74.9%54 45%0.4 16.7%1.1 58.1x5.7 3.5%£0.4 16.5%2.1 13.3%0.8
Al (fr) 11 76.6£10.1 4.6%0.3 16.7£1.3  66.7+7.5 4.3%04 15.7£1.3 13.7*1.6
MO (fr) 9 73.5%13.6 4.5%05 16.5+29 61.9*13.6 3.8%0.3 16.3+3.3 10.8%2.7
YU () 5 79.2*11.8 5.4*0.5 14.6*1.3 58.3%7.2 4.2%0.4 13.9+1 12.6%1.3
HA (fr) 17 81.9%15.7 5.7%£0.5 14.3£1.9 64.7%10.6 4.610.4 14.1£1.5 12.2%19
AO (fr) 9 89.4*105 4.7%0.2 19.1%¥2.3  67.1x85 4.2%0.2 15.9%1.7 12.1*1.8
TE (fr) 12 57.1x7.8 4.1£05 14%¥25 11.3*1.9

fl: flower stage, fr: fruit stage, *38 samples in the case of spathe.
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BB DTHY, TIEOBERMIZETN T, X
FT2ETIEHEMIGEWV2ER (YU & NO, Wi
FEBLE) 272720 %, EFEMOZRIZLACRDS
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Fig. 3 Scattergram showing the correlation between the spathe length and the ratio of spathe length /
spathe width. Z. asiatica: @ [Al], Z. caespitosa:* (YU), @ [NOI, Z. caulescens: @ [MO], O [HA], O
[TE], Z. marina:© [SO], ¥ [BE], O [AI], A [MO], O [YU],A [HALV [AO].
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