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A OE. IHEAVMELRASHNBERELAENABEINABERRTENEERELOER, S HAEER,
R/ BEEAARESLBNEREATTHE. ER2H. (DABSEEREELT KD ERKRE
R EGREREBER BLREEFRE BSHEREARARR AEKEABRERVASNFETFBEENER
(P<O.0D),H-EHBTREEHERALEZEHEZR(P>0.05), (DKEHNLER/ESkELK 874.90%
20,79, FEAEBRESLAY, FE/MEMNER/ BN 24.7240.68, KERABMTH AT XR. QK
HARERWERER U ATAXN2.04%, AT KR 35. 85 HH/MHAGAEXMALAZKEBR
BHH 100% , ALRZR 95.30%, AESHAMHELER ER/BRERERTHEFEERT 5X
EEREGEHRR vs. Tk B 30 HE MK IEFIE .
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Comparative study on floral traits and breeding
system of Hibiscus syriacus and H. trionum

ZENG Fang-Yu, ZHOU Li-Jun, RUAN Cheng-Jiang*

(Key Laboratory of Biotechnology & Bio-Resources Utilization ,State Ethnic Af fairs Commission and Ministry of
Education, Dalian Nationalities University, Dalian 116600, China )

Abstract; To comparatively analyze the floral syndrome between Hibiscus trionum with stigma lobe curvature and H.
syriacus without stigma lobe curvature, the floral traits, pollen-ovule ratios and fruit sets of different pollination treat-
ments were measured, The results showed that; (1) There are significant differences in corolla width, petal length and
width, petal basal width,sepal length and width, stamen length, height of uppermost stamen, stamen column length
and basal diameter, style length and herkogamy between H. syriacus and H, trionum(P<<0. 01) ; but there was no
significant difference in the height of lowermost stamen between H. syriacus and H. trionum(P>>0. 05). (2)The
pollen-ovule ratio of H. syriacus was 874, 90120, 79,it suggested breeding system belongs to the facultative xenoga-
my; while the pollen-ovule ratio of H. trionum was 24, 72£0. 68,it suggested breeding system belongs to the obligate
autogamy. (3)The fruit set of H. syriacus was 0% under natural conditions of bags,2. 04% for hand self-pollina-
tion,and 35. 8% for hand cross-pollination;for H, trionum, the fruit sets of autonomous selfing and hand self-pollina-
tion were both 100% ,and 95, 30% for the hand cross-pollination, H. syriacus and H. trionum form the floral charac-
tetistics adapting to themselves breeding system(facultative xenogamy vs, obligate autogamy),including floral traits,
pollen-ovule ratios and floral behaviors,
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HEHEREWEYERIZRRE, MENHE.
TR | K/ F ST FR 48 (Weiss, 1991; Johnson %,
1995; Dafni & Kevan 1997; Neal %, 1998; Pailler
#,1998; Thien %, 2000; Zufall %, 2004; 41 78 %,
2006; A= %, 2006) . MEREFAIIE LA LME
24 8] & 25 18] BE B (Arroyo %, 2002), BRIV I K
BERVHENEXETERBEER, MY E
AR R R M T IR (BT AR %, 2006), K
(Hibiscus syriacus) F1 B 75 JN 8 (H. trionum) 24
EHNARKEY BREXRBBRLBBRE(RLBEAE
BEUASMBEEE, B RMERESEOERE), S5
EEMAEE.KEEER/NMES,5 M EEENES
REE M BURITE,2006) , RENIEHMEER
fr. BFERBEHRERBERBEAT ELRARER
HEH(E1:A,B), LHRBHER MAEE LR
RAREREEZ(E 1:C), HEMETKRKLP/ON
HYETRSERMYL T EEKE (Preston, 1986 ; Feli-
ner, 1991; Bosch, 1992; Mione & Anderson, 1992;
Cruden, 1997; Cruden, 2000; Jiirgens %, 2002), A]
ATRHEAYERRENERFERESERIE,
HERTHXYHHLBEAE(ERE%,1999;
Cruden, 2000; B 77 &% ,2003; Feliner, 1991; Molau
& Prentice, 1992; Mazer & Hultgard, 1993; Ram-
sey,1993;Ng & Corlett,2000;Bosch %,2001), Z&
SO AREME T NS M EARE. R R X EH
RAHGTHEAN, EERAE—SEBRBEREY
B T8 A 2 R SR K B

1 HBEFE

1.1iR8HE
FIRABNHETRERKFERAHREBR
B, BTN S 2005 4 AR P9 R ) B A B P R
FF,TF 2006 ERTFRAFEXEZR.
1.2 5%
121 44e FBFGFRUEAEMEFELEH
R BHREY SRR RAMEETE ST RAOFE#E
SOK(BHR 140 MEHUERBE - LEER. LR
KEEREELRER BERE LERE. &
EKE.TREERE.LRESHE EEKE
EHERE ELAMEKENESERE(ERD., #
BHENBEERBEFAMESENHE EEBK
ERMREEHAR—-EAZREROSE BETE

HE-HEAENMPEERE, BEERENEE
HEARE T EE HE M.,

1 BRELHABMAEOIE
Fig.1 Flowers of Hibiscus trionum (A,B)
and H. syriacus (C)

1.2.2 %8 /resc e 15 FF AT BE L2 BUR BV 7E
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Table 1 The relation of P/O ratios with the breeding system

P/O W BETE B HMYNERFT RS

Ranges of P/O ratio Breeding system of plant
2.7~5.4 A

18.1~39.0 *HAX

31.9~396.0 FHEEX

244,7~2588. 0 f3:23d
2108.0~195525.0 EHRE

i $B51 H Cruden(1997), Note: Data cited from Cruden(1997).

£2 AEMFERSEEEROLE

Table 2 Comparison of floral traits in Hibiscus

syriacus and H. trionum

AR A HELE b omp)
Floral trait H. syriacus H. trionum P (s-test)
(mm) Mean+SEM Mean+SEM "
tHEHER 84,40+0.70 27.51£0.72 0.000
Corolla diameter

M B Petal length 54,9640, 34 28.6440.24 0,000
1M RE Petal width 37, 224-0,30 18.90+40.17 0,000
EWER 4,61£0.62 3.2540.04 0.000
Petal basal width

H KA Sepal length  11,1440.16 8.59+0.08 0,000
Y FE Sepal width  7.704+0,06 8.00£0.07 0.000
BEKE 3.36+0.05 3.5440.03 0.002
Stamen length

RTRESHE 4,1240.46 3.73+0.09 0. 408
Height of lowermost

stamen

BEREEwE 29.86+0,56 6.36+0.10 0,000
Height of uppermost

stamen

BEEKF 25.74+0,88 2,6240.11 0,000
Stamen column length

KK BE Style length  38.95+0.48 10.49+0.13 0.000

BEERER 4,0040.03 2.58+£0.03 0,000

Basal diameter of
stamen column

M #E B (I Herkogamy

1.2.3 s ERHEYERNIFECREREHE
FUT=F4LE. ERER/ ATHX, ATHXK.
Gt EREK,

2 ER5AHN

2.1 454
AEMBFANEELTERSOREERE)/
T(EFERBEERE)=3. 0] WK E(S/T=
1L.92) HWMEES/T=197).LWER(S/T=
1.42) HEKES/T=130) . EHRES/T=
0.96) EZKEFS/T=0.95) . Bt REZHE S/

9.53£0.30 4,1240.09 0,000

T=4.69) MEEHKE(S/T=9.82)  EFEKES/
T=3.71) MEREIRER(S/T=1.55) b 1 7 {
(S/T=2.3DEIBHFE+HBENERGE2)MEZ
EUEBRTRBREREGS/T=LI10EAFEREL
Rk 2),
2.2 EHRE A RKE

FRAMHEERENSHELMHEKEZEMX
(R MAEWBERENSETRBERE A&
LW EKEREESRK/DEAZEHE, 5B RS
EREBEEKREEBLEREERERRKE
EKFHERAHERGE . AEMELBHKES
EHKEEIREESRENBESKERE RN
X BHRENENELGHRESEERKERNEEM
*(£ 3.

HELAENERKESERKERMX,HE
THEEREEMERX ABNERKESERTEE
BRER BERRERHMERKEREHERLZFEMR
(R3), FEMNENBRLREETESHEKE.
BTREBESHERESHEKERZEME; HARE
MBIEEERENSHERKENESERERZ
EHXR . FERTREERERBMAML. KREFH
HREMENEEKRES SR TRBERERESH
KEREMREXGR?3).

AEMBFARNENESKFSHERE BY
HEERMERKERONEEEEMX, EERES
BEHERKERABRER AEREENERBKERNLE
BEEMX BERRESEREERLETE M
BEMX(EI.
2.3 %8/ BEkEE

REFE T NGRS R RS/
RHLBEHEFEAEBEER(F 1), K Cruden
Q) MR, KB E T RERBFKUERT , MEFHE
RENREHETER,
2I3IEBRSG

BRLABEEREH(E ) . AEAREZSRR
EH0.00%, ATHRXH 2. 04% , NT R GELH
ik 35.85% ., HAMHER TEHSIAXMALSA
THOEREY K 100%, XA TLHEXH K
(95.30%) fHHA B tb RHEGE LR,

3 Wi

EREARMEYZR AR (DH%,2006), 7
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Table 3 Phenotypic correlations among traits in Hibiscus syriacus(above diagonal) and H. triomum(under diagonal)

E_ :ﬁ SYL SL HLS HUS SCL LSE CD PL PW PBW BDSC SPL SPW

SYL -0.27 -0.44 %% 0.82%x% 0.76%x -0,29% 0.19 0.11 0.07 0.11 0.02 0.06 -0. 04

SL 0.24 0.54 %% -0,37 %% -0,52%% 0,28% 0,27%% -0,284% -0,15 -0,16 -0.28*x -0.24*» -0.13

HLS 0.3¢% 0,10 -0.46 %% -0.82%% 0.24 0.28% -0.22 -0,14 -0.21 -0.26 -0.26  -0,06

HUS 0.75%% -0.01 0,37 %» 0.89 %% -0,70 %% -0,25 0.02 -0, 04 0. 06 0.07 0.09 -0.07

SCL 0.42%% -0,09 -0,49#% 0,63 % «0,57 %% 0,03 0.13 0,05 0.15 0.18 0.19 -0.02

LSE 0.58*x 0.31 0.24 0.13 -0. 08 0.14 -0, 04 0.05 0.06 -0.10 -0. 08 -0.08

CD -0.25 -0.06 -0.32% -0.22 0.07 -0.21 -0.03 -0, 08 0.01 0.00 0.14 0.06

PL -0.28 % 0.04 -0.17 -0.10 0.05 -0.20 0.26 % 0,71#% 0,16 0.36%% 0,34%% 0.32%»
PW 0.06 0,12 0.02 0.18 0.16 0.01 0.14 0.70x# 0.03 0.22%% 0,04 0.27%»
PBW 0.17 0.10 0.27 0.19 -0. 056 -0.01 0.04 0.272% 0,43 % 0.29%% 0.32%% 0,18+
BDSC -0, 27 -0.12 -0, 08 -0.11 -0, 04 -0.11 0,18 0.39%% 0,37#» 0,11 0.25%% 0.17 %
SPL  0.05 -0.02 0.00 0.09 0.08 -0.01 0.29%% 0.62%% 0.50#% 0,47 %% 0,37 %% 0,36 %%
SPW  0.13 0.05 0.18 0.18 0.02 0.20 0,20% 0.59%% 0,70%% 0,53%% 0.44%% 0,68 %»

% . SYL-7EAE K B (style length) ; SL-# % 4 Jf (stamen length) ; HLS-#& T % # % & I (height of lowermost stamen) ; HUS-#& b 4 # 5 % B
(height of uppermost stamen) ; SCL-#t & # § (stamen column length) ; LSE-£% 3k {4 4 4€ B (length of style exsertion) ; CD-7£5& B2 (corolla diame-
ter) ; PL-1E 3¢ J (petal length) ; PW-15 1 7 (petal width) ; PBW-7£ /i 58 (petal basal width) y BDSC-#@ 254 /i B 42 (basal diameter of stamen col-

umn) ; SPL-#E% 4 FF (sepal length) ; SPW-7£ 2 7 B (sepal width),

# , #% ; Correlation was significant at the P<C0. 05 and P<C0. 01 probability levels, respectively,

x4 AHATNTFHLENER/EHKE
Table 4 Pollen-ovule ratios in Hibiscus
syriacus and H. trionum

AH L))

R Floral trait H. syriacus H. trionum l;((t -ﬁ.?%)
Mean+SEM Mean+SEM 0 ¢S
1E ¥ % Pollen num- 32942, 25 1089. 35 0. 000
bers per flower +619. 30 +28. 20 '
BB Ovule 37.944+0.40 44.3440.51 0.000
numbers per flower
EWEH K 874.904-20.79 24.7240.68 0,000
Pollen-ovule ratio
100 I —
OHFENS
80
L wl
#
% ol
20
AILB%Z ALHZ BRER

B2 ARERLETAREMFRMENERE
Fig. 2 Fruit sets of Hibiscus syriacus and H. trionum
under different pollination treatments
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RS SRUREES., RREYERE L1

HHERS A XEHERARIN(ERTF,1999), AH
AT SE, HRE .8 O KI5 EHHE,LFE
R, EMBLAT S (BRI HIEMBL N 32 942.25+
619.30 ™), EEL AR A, L RHKXBHR M N
9. 53+0. 30 mm, X LLHR R B ALY B L AFE s R RS,
AEELUARBRERSEH (B 10), LEBE
ELHmMBEASHEDGATELTY, BHEH R
EHHLREN, BERERMATAXKRMERES
AT HXHMREHERR, BRA T AERER
TH R, SAREML, FEMEERD EX
HHBEFMERA) B/, 1240.09 mm), Kk #
BEGT HELABRAREREED ELE585%H
Em(A 1B), AshAX &%, FEf, A P/OKLE,
TPV N H(24. 72£0.68) REH AR L H, HELH
KFREHRNEASHEXRIETERENRIBRZ A
ERHMRhEE., BREFMATAEXYREEH
BRE, WRETEARESEE RN RS,
AESTFENEAELER.P/O LRERTH
FEBERT HHET RGEMIE N ERFE, KRB
THEYK BB N K R A0 E T A LR E .
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