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Abstract

The reproductive characteristic of Hibiscus makinoi Jotani et H. Ohba and H. mutabilis L. (Malvaceae) was
studied in Nagasaki Prefecture, Kyushu, southwestern Japan. The former is distributed from the Ryukyu Is-
lands to western Kyushu of Japan and the latter is widely cultivated and sometimes found escaped in natural
habitats in western Japan. Compared with H . mutabilis, H. makinoi is delayed about a month in the phenology
of flower production. Hibiscus makinoi produced flowers from late September to late October and H. mutabilis
from middle or late August to late September. Hibiscus mutabilis was pollinated by Lepidoptera, mainly Ce-
honodes hylas and Coleoptera such as Oxycetonia jucunda. However, pollinators rarely visited flowers of H.
makinoi. This may be due to the late flower season. Pollination experiments with the following four treatments
were done : open pollination, autonomous self-pollination, hand self-pollination and hand cross-pollination. The
results of fruits set and seed sets indicated that these two Hibiscus species strictly avoid self pollination but are

clearly self-compatible.
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74 4 Bl (Malvaceae) 7 3 Vg (Hibiscus) fii
Y3 E A SIRIRAFIZ ML, IR E AE LWL
B, JEQOHFOLIBIZTECRNIRLS & > - BE
(nectar guide) 2H B Z EMNHMEN TS, ZOD
729, BRI ISR E A TED, N
A H. hamabo Siebold et Zucc. (Nakanishi and
Kawara-Kiyoura 2004) , 7V /"< K H. glaber
Matsum. (Hirota et al. 2000), *+*/v~vKw H.
tiliaceus L. (Hirota et al. 2000), 7 XU # 73
H. moscheutos L. (Spira 1989; Spira et al.

1992 ; Kudoh and Whigham 1998) , H. laevis All.

(Klips and Snow 1997) ZE THNRNLNTE 72,

Y * 3~ 737 H. makinoi Jotani et H. Ohba
W BRERFN S 20 & HE 2 155 WL RS %\ C R IR, TS5 1 IS
ETHMT S (D - K 1984 ; K 1989 ;5 g
2001 ; "Pfh 2006), HARIZHA T 2K ADH T
i, RELEEE LA TH S, 737 H. mu-
tabilis L. WEPEFHET, &< 26 AARICHKE SR,
FHIZHPAEAL L T B, ISR T, fEDJERE
FELPTHED, MHffizDO< 5ZLrMohTn3
(WD - K¥1984), L2L, v*xv w73 vz
YN, fEROEX -6, 16k, K—KhEE,
K —HUEIREEN AT Z E S Nl Ty
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% (h74ft 2006). L2 L, WiflioBHHEREIZ D0 23R H ISRAE L 7 ABIc DWW TR N 247 - 72

TSN THEL, AREYF w73 LT LOT, WHT AT - 2HHNE, oI E S
I OBGRFEAHS MIC L, o7 A4 Rl 7 Ay PAECIZT 270 Th 5, TNUNOZHEERI,
RS A Z L AHMEL2ZEDTH 5, TR 8~9 BRICHEEIZAEM M L CnanwZ & %
MR L 7281217 > 720 ALBHZRZHE, FDEDAE

A FERTEIC D 72, W 2 o7, ATAEZ

YU 7 3 YRR E ST, T B33 100 m L EEEN 7=l R A 5 15 727685 & FEPRIC
3 v X RIG R RIG T T 42 0] TR 217 - 72, TR D 7etk, W &1 572, BBIARZHIZONT

RIEBTISICRE L, ¥ ~7 305 mItEbT i, ZTOF RN 217572, RIHIROPEAKH
b5, WIEINOEE R BIEM, iz L AP/ FYzFL vl 95X125X11em) %
1,000 ¥kLL EAEEAE LT3, BlgHT 408121, vy, fEICHEE, RO O E 2R 0@ % X914
T HO 2RO OIS A L L 72 7 BEENDOE Z— LT —FTEE JEWICHEE L 7,

IYMRI00REFTL TS, 2025, % 17 A, BTLAEEPINL , FERFIZR B M0,
NZNOMBIINIZ TN TR EEIZEF L T B FERIG IS L 72 RIL L KD RIED R B A
IR TH D, FMFOLEDTERE L ZAFIZDONT AUZREORAEZRRE L Lz, 72, LR

WEFE & 1T - 7= (h4fth 2006) HATCH 5. FUZOWTUE, ZOHOFL 7=TE 1 & K PfE T % 5L
A, RLUFETORIAEEFEEL Lz, 2O, T

REF* THBEEZT TORIIIMI L 72, FHA 1 2003
HERHRIZOWTIEF E LT 2002407 3w & ENSIT 720, MEBOY = — LT — 7 %> il

Y E w7 ITOEEHOMEFEDBFIZBIR L 72, ELERZT R BEENEZD BTl =—
RlgHiT4W 2w, 9H10H, 19H, 21 LT —TOEMHEENISBICEkZeDEEbN3),

HoSHME, 7avo#ENEBHILERS, B (2004 ) OHBETHIALZEDNH 572D,
L7 3EEMT OB L, BfERBOEZ L Ic /R, ZTOHREABIZETENAZDLEZEDE D572,
OB AR L 72, SFEOY TV v T IR L7zh 5T, MNEAARE L2 EERIZ DWW TR
IZHBWTIZ 10 H 25 HIZ, BSOS HE L 72 8 D FL w73 HI2D0T200549 30 H,
EESELED D TAN LERICES 21T 72, Th 2005411 H1 H, BFHF4A D7 3 7220
DIADFIZE, HiLWEfERMABE L 22 T 2002 410 A 26 H, 2003 410 A 12 H, 2005

DOOEFEAERLER Lz, BfE7 2 /oY —I1ZDonT F9H4H, 2006410 H 1 HIZENFEER %2 1T >
&, WEFE, fEOEEOFE (h bk 2006) B 720 HHZRHEBRIZOWTIIFIC X 2t RB D%
K OLITITR U 72 32 By 2B O BRI BRI % ddk L BhaERE LT, ML 30 1 4 2 T 4B F2ER

RISV 7, BT o 7, WRLORIEZGRIES, BHEEO LK
ZEEBIE TN OO ORKE, &b vy - R4y b =—DOURELE W,

LHFL w7 IHITONTIZ20034E 10 H 21 HIZ,

7 37132200349 H 19 HIZ, Si{ERROWE % R

BERLT, RN 2HL LWz HAZREATIT- FAfE7 = v a v —

77 HFvT7aYIE9 A THLLOBEERKD, 10 A

HEFIvT7I LTI YIEEHEL0em B EDOTE AICREE LD, 10 A THETAEDDED
Y5, HARICAAED 20 4ELL Th 31K CERDZENTE, 2, ThUREASLTD
KELTERS KEafbd 2 OMO—>TH 5, B X i), SFE AN RO 11 Az &
TEOEIET AU O T 37 MRFLE, FROSFU < b TNIHEN, 7L DDNTAMFES T
7aAvEAGA» LR TERICED (hlfth 2o —Ji, 73 9%, 8 Hh - TIPS WEEIRY,
2006), 2ff L LAEOPRIFICIIEENED 5N D 9 H b o THRENT, FTaNZidda
M, NTRTRE AN RO LS IHETIR AN, b, L2L, 10 H FAETOT AR oL

TSR E , ZOHDIRISIEMT 2 —~HIETH %, 57z (Fig. 1),

ZrERI, Al (open pollination) , AT SiftRH
FI%% ¥} (hand self-pollination), A T-fli%%¥} 2003 4R 12 BIER & M7z B AE R g oo fai ] 1 K %
(hand cross-pollination) , HEJE%5¥} (autono- Table 1. (Z/RL 7=,
mous self-pollination) 76740, ThZhik k% FETOYFv 7 AvOFERIE, TV FT
30 fHDIEIZ BT, MR 2iITR -7, H 77\ Papilio helenus nicconicolens Butler 1A,
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Fig. 1. Flowering phenology of two Hibiscus species.

Table 1. Flower visitors investigated on Hibiscus

Species Japanese name Order H . makinot H . mutabilis
Oct. 25  Sep. 10 Sep. 19 Sep. 21

Papilio helenus nicconicolens Monkiageha Lepidoptera 1 3 1 2
Andrena sp. Himehanabachi = Hymenoptera 1
Parnara guttata Ichimonjiseseri Lepidoptera 1 2
Cephonodes hylas Osukashiba Lepidoptera 3 15 12
Oxycetonia jucunda Koaohanamuguri Coleoptera 2 3 3
Papilio memnon Nagasakiageha Lepidoptera 2 3
Daimio tethys Daimyoseseri Lepidoptera 2
Papilio xuthus Agehacho Lepidoptera 2

Numerical value indicates the number of individuals visited flowers for three hours.

t ANFINFO—Fi (Andrena sp.) (Fig.2a) 1
ik, 4 FE€> Y +¥+¥ Y Parnara guttata Bremer
et Grey 1 iRZFERL7=DATH 5, EWifiT4
Mo7a % CHEAEEL~Z9H10, 19, 21 HD 3
HiE & & 4 4 2 & 73 Cephonodes hylas Linne 73
BEL, 374/ )F 42 ) Oxycetonia  jucunda
Faldermann, Y ¥ 7 75 NWREh -7, Thllst
DFERFIH 1B S h 7 3 o ORI BRI 3
Y~ 75 F A7 5N Papilio maackii Menetries ( Fig.
2b), YF/INFDO—F (Scolia sp.) &4 FEVY
YtV Thotz, ¥RV T7ITTIRZIHUINON
28, LR 3HEA A B D Wi ENICEHET 5D
ERIER L 727200 T, T - AR 2 b Thar
272,
2Ry IR

YFRUv73IY, 7IAVZTNTHO/BREL, A
HERZH BT NE 0%, AHZH 62.5%, 82.7
%, NLEARZKH 75.0%, 83.3%, ANLthZRZH
2 72.2%, 85.0% Tdb -7z (Table 2), ++> v 7
Av &7 ATORREL KL 2254, BIBERR
BEBROTOThEY R 2T 3D MEr -7
7, GROEDRER TIZEHRZ KO 24 7% (P<0.05)
2db -7z (Table 2), ZFBREDE N, ¥ ¥
v73av, 73avEHPBHRZH RV, o

Fig. 2. Insects visiting on a flower of Hibiscus. a:
Andrena sp. on H. makinoi. b: Papilio maackii

on H. mutabilis. FTRTCOMAAEDEOM THEXTZ LN > 7= (Ta-
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ble 3).

HERvvTIY, TIYTNTIhOMEEE (F
+SD) %, EHIEZkBA 83.7110.3%, 79.7 +7.5%,
ANTLEZEZW» 81.5+16.8%, 75.7£10.6%, AL
TR ZH3 A 82.7£12.8%, 77.9£5.5% T - 7= (Ta-
ble 4), #F>~v7 3w L7 IAYDOBOREEEDE
Wik, WEFhoOZHERICEW T Y Fr~vT73a Y
DI NP> 72h, UBREDRER, AEE D 72
DIZAHZHDOATH 572 (Table 4), THZFhD
ZFEEBREOMLIEREOE L, YFvvTIY, T
7L UMEDORER, ARELEITI L) 572 (Ta-
ble 5),

EZEE

73AvDOfEIE 8 HPa» 6 x iy, 9 A La»
SHANCHRIE 2, TAENCIEA B Bo72, L
AL, REINTVWBEEDIE, ThEiheFL, 7
A FR)» Wi T\ %, BpEL LT3 Rl
T2 W OAE WS 50~100m TH % 5, &
HWETH 279, FEROEAM & X TEDORN
MEL, ZO22DITEG I TNB L DIZHATH
B BoTnbEEbhs, ¥F> w7390
fEORBEMIE7av L&l » HlEW, LaL,
TEHIDBH D IFIE > E DB, BfkiZhk->TsdL
FOWEESET 5. RETAICREEL T3 8D TR,

LAPMZAETHLFOME RS, ZOBEIZIE

Table 2. Fruit set under four pollination treatments of two species of Hibscus

H . makinot H . mutabilis Sign. level*
Autonomous self-pollination (3;()2(7,?) (I?ﬁl%) ns
Open pollination (?iié%) (?igé%) P<0.05
Hand self-pollination &igg‘i (?13::3)):)/3 ns
Hand cross-pollination (lezggg (?152333 ns

*Significant differences between two species by G-test.

Table 3. Correlation by G-test for fruit set of each pollination treatment in two species of Hibiscus

H . mutabilis
Open polli. Hand self-poll. Hand cross-polli.

H . makinoi

Open polli. Hand self-poll. Hand cross-polli.

Autonomous self-pollination ~ P<0.005 P<0.005 P<0.005 P<0.005 P<0.005 P<0.005
Open pollination — ns ns — ns ns
Hand self-pollination — — ns — — ns
Table 4. Seed set (mean®S.D) under four pollination treatments of two species of Hibscus
H . makinot H . mutabilis Sign. level*

. 83.71+10.3% 79.7%+7.5%

Open pollination (n=30) (n=30) P<0.05
. 81.51+16.8% 75.7110.6%
Hand self-pollination (n=11) (n=24) ns
Hand cross-pollination 82.7£12.8% 77.9£5.5% ns
(n=15) (n=17)

*Significant differences between two species by U-test.

Table 5. Correlation by U-test for seed set of each pollination treatment in two species of Hibiscus

H. mutabilis
Hand self-polli. Hand cross-polli.

H. makinoi

Hand self-polli.

Open pollination ns ns ns ns
Hand self-pollination — ns — ns

Hand cross-polli.
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FEOIEAEDHD, ZODNFARIEZDOHIELS Z N
TELVWEFXOESITHIATLE S, HEMD Y
IR THF 27 I yOElnEN (Fig. 1)
ZEid, oL HEEETH D, PERMETH
52 LB D BDH RN,

YERvwTIY, 73V ELHBEFZHTIEE
FENTET, ANLICARZH 2175 Lo RE
LR AR L7 (Tables 2, 4)., - ALFRZ
BOBE T ThAREEN BT 25 (Ta-
bles 3, 5), WIS »DEEKZWHE X175 L <
AEEON, HEHAUERH D, thRZHOLH L
[FIFEE IR AEENTE B Z EBNHL 2T R 572,
Mife & <M h L, Z2ORIHEZELES7-8,
1HRTHICHIZZ DIEEE A E S, Lzhi5 T,
1HTH->TE, REOBEIIC K ZEE/EZH (gei-
tonogamy) 2k -> CTHIF&#AEETHIELENTES
ZEiZn B, Wl (2006) 1%, BT 40O
7 3 IARBEOIEDTE DR AR, BRUNREA
U7z 1R & 203 2 < DB O KA & B L T
BIEDORER AR L 7= iR AR LT 2 08, K
HROEREN S ZOREMR DD EF 4 5,

7 3 vEiEMOER, ERAFRRKICMAL, 2
O EFENE G L TH D, 20X &lid
V3R E M (herkogamy) THh B EH A 6N T
W5 (Spira 1989). L, L, T U /W< ERY (Hi-
rota et al. 2000), *+ A/ Vv HK» (Hirota et al.
2000) , / Vv 7 % (Nakanishi and Kawara-Kiyoura
2004) 1%, hOZHAFIZHNTERWE DD, H
BERZHRIC BV TEMET I LAHEN TS,
A LA TV BIZE, HERZH B Z
DIZ<WEEZLNT WS (Spira 1989; Hirota
et al. 2000), AWZE& R CAH M CTHIE & 7z
FovT7IATETAVICET K EHTAE ORI
DM ENE N 28mm & 4.9mm TH B (Hh
Pafth 2006) . Z AU L TT VNV R 28 5.3-5.8
mm, A4/ AT A 7.8 mm (Hirota et al. 2000) ,
N R A 3.2-4.1mm (Nakanishi and Kawara-
Kiyoura 2004) THhD, ¥F>~v73ave73vy
DF—F:EFREE M 7 2 7 ki o K5 — AT VE PR EE
KORHCHEEN T b TiEE V., Thbb, He
FUEE OO ARERZR OB Z DIZ ORE
ERETHOTIEENWEELIOND,

F e UTEu 2 5 B IZ AT 5 Y RY, &
ANV R, TUNNYRTIT Azanza §ilZ, 7 3
v, ¥ E* 2~ 73 YIX Torionum HIZHfHI NS
(Waalkes 1966)., ZhE THIS /=7 I v @A)
DOHEBARZHOMEIROENT Z O K-> THxA
BT LERELTVEN, EHI2E L OMTHEL?®
LREND B,

YEL 2T IV T IAYOBERKE KL -5,
HHZH CHEBICY SO 73N EVMETH - 7=,
ZHIUTFERR A D E 5722 L 2 FRL TR,
SEOBERTE Y F v 7 I wIdEHER RO,
MR E IZra ) Shh o7, ZORBE LT,
FTTIZRARZZ KT F o~ T7ITOEHR T Iy
IR0, SHERIAD B E>Tnd T Lk
RbFohsd, 7avkyF w7390 ENTH
DIEDRIETH 5 9 A & 10 Ao &
Wi, BiIET24.3°C & 19.6°C, EEICEWKIAF
(P9311) T 23.4°C & 19.0°C Td b (EHER 1970
-2000, KR T R —AL~X—=T  http : //www.data jm.
gojp/jma/indexhtml) , 1 » A TFHRIEA 4~5C
KFLTW3, 10 ADH F w73 7I2HW0T,
TR EDHBICZ VRIS B Ko Tn )
DIF, ZOES BREDIKTLHKETHEEELS
N3, X512, ¥FV 2 7IAVDOWEMNETH S
728, AREANZ e ATHMED 7 775 & 237
WZekdEiIbNS,

WERIZ, YFov7ay, 7a00ThOS
FERE B K Z 70~80% LW HE AR, MfEE
FEFRTERTVWHEEZE > TWBEHEILND,
FFEE, TR ThOERIZENT, £ DHE
ARPMEAROENB Z Ens, RUYRETALEEL
N5, mifdld, WA D% E IR, K
T ERELE N VAT L TS, 20k
I BEMWEN TN ELATNDENE D,

Eif3
BB DB TRV 2 W22 W = BIR K BE 7
PN EE IR S A, MK XA, —ED
BHA R LT 2 W 72 Rl TRk i 3%
MEFZIcBLERL BT,

5| A 3Tk
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