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Distyly and selfing incompatibility of Plumbago auriculata
ZHANG Shuo, GAO Su-Ping”

( Landscape Architecture College of Sichuan Agricultural University , Chengdu 611130, China )

Abstract: The role of distyly in the heteromorphic selfing incompatibility is a controversial question. In order to di-
cusse this question, we chose Plumbago auriculata as material, observed it floral morphs, regulated the height of
styles, pollinate these style,and analyzed the fruit set. The results were as follows: (1) Significant differences were
found in floral tube width, floral tube length, pistil height, stamen height, stigma length, anther width,stamen (1.) and
style (S) height. There was no significant difference in corolla width, petal length, calyx length,ovary diameter,an-
ther length, stamen (S) and style (L) height. (2) Suitable IAA,NAA and GA could regulate the length of style; (3)
There was no significant difference in fruit set of blank control and regulated style. There was typical dimorphism in
the floral morphs of P. auriculata. It was an evolutionary adaptation strategy for reciprocal herkogamy in P. auricu-
lata. The spatial distribution of sex-organ had absolutely no affect on incompatibility through the effective spread of
legal pollen,and incompatibility of abnormal shape flower could be seen more clearly on physiological mechanism.
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1) A 3X 150 B 3k S8 R AE X A B Y G AT R AR R
B, AEFRIE S M S A S B A S A R AP AR
MH— R, s se SR AL
ANGE R W AN B Be & A= 7 AE ] (Darwin, 1877;
Mather et al., 1941; Lewis, 1942 ; Ganders, 1974 ;
Dulberger, 1975; Yeo, 19753 Ornduff, 1979; Rich-
ards,1986) . J5e ELOUL Y 8% A7 S, A B H#b 9 46 AE
AEZG AT BB 5 1 A AR M 70 TG RLAG [B) (L # . XA~
WL S B 2 H K R SCER Y (Darwin, 1877) , fliA
N AL IV S (Plumbago wveris) TEALE F I, A 5] 84
(AL L T 3 B AN TR0 8 DTG 5 3 A6 M A%
Gy LA IR B AERE . Bawa er al .(1975) % R
oy AR AR Z A BT AN R AR R TR A
B LR . Yeo(1975) WA Jy AL HE () 35 1 F %
FEHTFXHLX BT PEAEM . Lloyd er al. (1982) 1E
WAl E R R A AR W AR B A Y &S ] A SR
R TR R AR Ry TE] AR BT . [HA A AR X
WA B FE . Charlesworth et al.(1979) 7E & H
18 P B AR A AR vl AT 25 JEAE AT S K X A Ay
LG AE R . Cruden et al. (1981) ik, AR —
T AE A8 W A7 A M B 1 2% B0 s 8] B AR R AL (E
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70 6 PR, A 06 B — R A A A ) R T )z B F
5% 5 LABEG X AR T S 1 R0 S A [ 28 AN 25 R0 Y 3L
HALE30 B 193 mh kM 17 R KA
(BRBIARAE, 2010) o X HAP AL 55 FLAEPHRE i BHE T
Y ZNINEZAN €5 | A - SIS P2 1 e Ul S ' N
Sk M B9 90 3IE 2 — (Ferrero et al.,2009), ¥ 46
FF(Plumbago auriculata) N EHIEFFFEHAY) , LT 1K)
THUAERE A . SRR R WL B AN (AN 25 T M
(B 24,2007 Wright et al.,1990; Solomon et
al.,1993; Dhar et al.,1995; Santos et al.,1997),
[ Sb X} W5 AL P Ko AR PR P 0 BF 58 2 EE AR P e 2
FH % 4 A 20 21 5% 3% v (Ariyanathan et al., 20103
Satheeshkumar et al., 1988; Sivanesan et al.,
2007), eAh, Ferrero #)AF 58 T HALFRIE 25 F 4%
Y RRE AHBCA AL TIE S 5 A A R R
171418 (Ferrero et al.,2009), N X R A6 T %) BF
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B R R SR (R 2255, 2007 s XIBLAE L 2011 58X
AL 2012) 0 BT AR 25 R AU B AN . 1T A AR
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Fig. 1 Methodon floral morphs of Plumbago auriculata
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1. Corolla width; 2. Floral tube width; 3. Petal length; 4. Floral tube length;

5. Pistil height; 6. Stamen height; 7. Calyx length; 8. Stigma length; 9. Ovary diameter; 10. Anther length; 11. Anther width.
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Table 1 Hormone concentrations of floral morphs regulator
Fh2& Kind )% Concentration (mg « L")
CK 0
GA 50 100 200 400 800
NAA 50 100 200 400 800
TAA 50 100 200 400 800

R TN AER R [ B PR [ A bR CR 2R b
M), BEIGLMER, 12 h G HREN. B8, #
J5 30 d AR A A 25 SR, IR S MR AL
RERRVE H AR RN T 828 25 (L% B AL DPS 4%
X S 30 B AT B TR R A 22 43 AT .

2 HER54H

2.1 LA SHHE

W AEPTAE T i A ASEOLR L A8 P T T 2 B
BRI AR AE IR I R O R BT 5
RO IR TEAL— W EZHOHK,
Bk o B AR AR AEAE S

WAEPHAETE S E A 2 45 2R (GR )R WL K
FEREAER (L A 55 fEAE AR (S RO 7E B 1 B
Ao AR TR R R R oo, B e L AR S L R Y
Vi B e CL) ME CSD vy BE B AT B 35 25 S L B L
R AERR I B B K, 7 57 H AR, AE 25 K B
(S) I (L) g 2 U S 35 22 57
22 WEMEHBERATER

A TR e B2 1) TAA .GA NAA Kb FRAEAE IS, 45
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Table 2 Flower characteristics of Plumbago auriculata

BEAR/N P R 4 R o 2

WA ie ki Sarm)le Mean =+ SD
o~ . size (mm) F P
Test indicator

N(L,S) L S
1 H A% 30,30 23.894 25,044  3.30 0.07
Corolla width 1.82 2.93
WwE O ER 30,30  1.42+ 2,50  236.97 0.00 *x
Floral tube width 0.22 0.31
AE K B 30.30  11.80+ 12.094+ 0.9510  0.33
Petallength 0.75 1.42
KR 30,30 27.484+ 30.524 13.38 0.00 xx
Floral tube length 2.43 3.84
HfE R e 30,30 30.314 26.084 38.94 0.00 *x
Pistil height 2.25 2.96
eSS v B 30,30  26.64+ 32.33+ 5851 0.00 *x
Stamen height 2.23 3.41
8K 30,30  12.25+ 13.03+  2.66 0.11
Calyx length 0.75 2.53
kK 30,30 2,62+ 1.57+ 151.84 0.00 **
Stigma length 0.37 0.29
T H&Z 30,30  1.054+ 1.08+  1.02 0.32
Ovary diameter 0.11 0.15
KB 30,30  1.754 1.664  3.30 0.07
Anther length 0.17 0.21
625 98 B 30,30  0.434  0.504  7.14  0.00 *x
Anther width 0.11 0.09
HECHMECS B 30,30 2.024+0.43 7.33 0.008 9 *x
Stamen (L) and
style(S) height
HECS) MECL B 30,30 0.564+0.39 0.70 0.41

Stamen ( S) and
style(L) height

- Ml CLD MECS) 5 BE T 230 L A S O A 00 82 0% 5+ M () MfE (LD 155
BEFI T3 BT S MBS L OMEE 1 @ B 25 5%

Note: Stamen (L) and style (S) heigh are indexes analyzed for height differ-
ence of stamen (L) and pistil(S) ; Stamen(S) and style (L) height are indexes

analyzed for height difference of stamen (S) and pistil(L).



750 IR - R

34 %

R, 5T HEAR L =R R AE R R B A B
FEFT . R 7826 06 38 28 Bk B B AN TR T R A )
FRE . %t L AERE 76 50~800 mg « L' {5 BN,
BEA TAA e BE B I, 764 0 B Bl 22 388 8 vk B A
700 mg « LB, AEHE S B e KL 3K 35.12 mm. X S
BT SR A FE W E g 50 mg « LI, B4 A9 5
WA, E 100~800 mg + L' YEREJLE M. B &
TAA V& BESEIn, AE A 3 B 3 n . 24 ¥R )3 4 800 mg -
LB B AR & BE B K, o 29.55 mm (K& 2),
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Fig. 2 Effects of IAA treatment on the style height All
data are mean- standard deviation (Mean=+ SD,n =30); the small
letters mean significant differences in the different treatment rows of
Cd (P<C0.05). The same below.
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R S LRI AL H: & B ARG W E . 1
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FETR L L AR 9 48 A 3K 3 55 K BE (33,41 mm) . fH
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EAEIER

NAA £ 50~800 mg » L*'JEFE N, % L 4£&L
S AET R AG AT b PSR FRAR BT L, 800 mg » L7 ¥k
JEF.L £ RR S A6 B Y 48 A o ) ok B K
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Fig. 3 Effects of GA treatment on the style height
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Fig. 4 Effects of NAA treatment on the style height
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R HE S, WG AR B ARBR45 50 R 5 X}
HRAH PE TG 0 3 A8 A U6 W FE R 5 Y (8] 48 25 /Y 23 ] 5
FIBA WG IEAE A AL 1 . AR AR
N T BB 25 523 5 % BOAH e OO0 2 35 78 1k, W R
Ab PR O T AR B R L AEAE A S 25 A D
HSCHY ) R 2L

3 it

A Darwin(1877) ¥ 5 B 16 4 1F hy 42 i 4EH P 5+
28 B HL TR AT B 5T Lok A6 A S 4 S A DG 1 e
IS AR RS EEM¥R. FE2HHR
K A P AR AT AR AR B A6 BT 25 L A 45 A6 B 4 5 )
Bk, FE A 68 1A 87 2 TF T30 A 568, A v 8 R ol e 1) 46
e, 78 % RO T 55 (Ganders, 1979; Lloyd et al.,
1992) , Darwin (1877) 1A A W X % 46 1) 4E 4 X Ay
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Table 2 Effects of style height on fruit set

ARBRGI R KT ERFIR
e Fruit set rate of nature-pollination( %) Fruit set rate of hand-pollination( %)
AbHE Treatment Concentration 74 Ji] TP 1 Ji7] RN
(mg+ L") Inter-morph Intra-morph Inter-morph Intra-morph
LXS SXL LXL SXS LXS SXL LXL SXS
CK 31.06+1.26 28.11+1.34 0 0 65.98+2.73 52.7542.09 0 0
TAA 50 29.62+1.17 27.8842.77 0 0 63.6645.09 51.3641.02 0 0
100 30.36£1.25 28.8941.64 0 0 61.2644.43 52.7442.09 0 0
200 30.32+2.80 29.58+2.61 0 0 65.484-5.87 53.554-2.41 0 0
400 31.09+1.83 28.85+2.26 0 0 64.554-3.88 53.3742.38 0 0
800 33.19+2.09 29.55+3.37 0 0 63.87+6.80 50.78+1.76 0 0
GA 50 38.88+0.58 24.80+3.78 0 0 61.90+3.50 52.16+2.41 0 0
100 30.33£2.50 25.5344.95 0 0 64.1741.28 52.1642.53 0 0
200 30.97+£4.35 25.7441.43 0 0 67.1846.48 50.6043.36 0 0
400 31.64+5.37 28.85+2.26 0 0 61.60+£9.11 50.7740.00 0 0
800 32.33+5.87 28.07+2.61 0 0 69.90+6.97 54.14+1.39 0 0
NAA 50 33.12+4.19 25.53+4.99 0 0 64.40+5.20 52.78+3.48 0 0
100 28.85+2.26 26.36+4.84 0 0 65.2543.14 52.7842.94 0 0
200 30.99+3.84 27.34+1.34 0 0 67.22+6.80 52.16+2.41 0 0
400 30.29+3.39 29.6241.27 0 0 67.9644.14 53.3441.39 0 0
800 34.46+£5.22 30.2943.39 0 0 66.8844.20 52.164+2.41 0 0

A B AL DI i 5 28 A H fE— 20 AR Oy S AR
PR AL S A A W) 22 g SR I XS FRAE AL . B S 5 Gan-
ders(1979) 38 32 XF b AN [ 2 I 0 A6 = KA Wt &
B, 46 R 22 AL S A B W A6 S 0 Ay 588 A X B DT
UESE T Darwin Y554, 1AM, Ganders(1979) if &
BT i A AR HE S 1< A8 ) 8 Ay T AR AE e, O BLAEAE
R Y BE TR AR AT A . F S B A ETIE RS, ik
B B ER 1.0 B I I AR T R B0 2 AR
7% (14 46 % R AT B KA BE X A% 43 25 1 14 A B 0 B 1Y
FR 1, T AN R B O 46 8 B9 ME B A5 7 (Ganders, 1979) .
WEAE 1A e v BAVRREAR , A8 f B i< L B A FE R B AR O
Xof K P ] B A A B S 07 L O B R Y AR A
SR,

AEAT: S 1 A W e LR ) A U e A R A8 B R A7 A
T W T A A T T FR i D A
(Darwin, 1877 ; Barrett, 1992, 2000), L £ #I A1 S
B B 1 oA b 2 e S 5 YRR Ah i A AR 22
A s A M ) B A A Sk BB AR 2B A
A AE RO RN 3 M SF (Barrett,
1992,2000) . HH AR AR/ 2 P8 E
BREH . Ganders(1979) AN, 46 781 BY K B AR /)
REAT R B 1 £ by 5 0 b 26 W BB 5| 4% 0 5 19 4% by
A7 20y o DTG 00 26 3 4% 15 B9 A7 280 FOAS 3 1 . Roci
et al . (2013) NN AEWEAGAE e 0l 2 B 1 1 FE 187 5 48

oy ) e B A% B B A OC . A ATTAE X KAl (Narcis-
sus) 58 [ S AN AR B 5E ot B 9 B OB TE
THEAPRAEE RIS b, 0P8 5 7E W R )
R EZR(P<<0.05), SE PR E L A
KOGEA, AEFE o AR Y, P RIAE AR T 2 5] B
AT ALK . L AEBI R A6 & TALTT A i & R T
23, i S AR AR AT R T AR 1/3 &b, TR B R A
AR e AN A RE e iU A . PRI, S HE
BRI LA R R R e e, B AL A R
T S ARG 5| B Hu 45 B 5 S R AR TR L R T
HOK S TR By (0 #8 B N S B B AR . DT AR IR
AERS IR E 3K S 467 A A 3k

FE AT S5 0 308 o 9 Y A R 43 T R W R
N A AL F A AR R (S D Bt LR R, T
AL AE R (L AD S i JLRE/N . AEHE R KA
T oL AR 7 A A L A FRURI 358 /0 1 A 93 B30t oK U
D FE IR AN LB IR B AL 22 09 T 6 AR B Bl
R /IS B A6 A o A FEUDN 3 78 A1 B A6 B i 1 R T
B TR ) R & (B4 ,2009), Ferrero
(2000 WIFGE B L AERI A E Ry kL 5 S TE R AH tb
AT 22 BT W A P AR B G IR 4 TC R 3E Ak 038 Y
B 7 AR R BN B i L A8 K 25 ] B 0 o A 2Nl
SR AR I . AR R 23 A AR 4R v 2 1 AL Ay
R A AR 0 i DT e R R . BE AR
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PIRIACEAL KT F o 25 (A9 E - L A
B E/NF SR, FHTE AL N T e, XA
L BAE e S ) 40 A BT g v, AR AR iy 1L Al
A6 B i 1 XG0 B T AR R 0 S L 2 R
AEFF X A AE S 4 1) 3 0 s

B LEAE Sk b AR AR 5 4 Sk A B U T
B IR . FEAEHE S R AR Y B2 A )L A Sk BT B
[7i] B i A\ R ot 2 AR B I B AE B (Ornduff, 1979
Ganders,1979) . HARRET R A LR LG
PR G AEM A BT LR N R B
Bk Mk B AR A A R K T RAE
(Joel et al.,1983), 3275 [l i B WY BR ], B A7+ Sk
(S RUFE SO (14 s A AE ¥y s & ¥E 468 B o L ] 22 1
F b dEsk (L Bk, WAEST L Rk SL KT
SAETE Sk (L #E3k =2.6240.37 mm; S fk =
1.5740.29 mm) . 75 &AL T &7 Lo ) B AR i 1
OUF VBRI Sk BB T 2 e 8 R m Ak B G
BAER R A, DL R IE BT 2 8y . X 02 AR
Xof b M A S A7 1 S N SR M, I A, UL I 4
RN WAL AEAE AR Sk K Y 22 S e T HME
A I R BE RS O 2 Rt TAEZ KW
Z5,

Darwin(1877) Ay, A6 5 4 AF Ak 78 M 1 258 19
O3 AR L AEAEZS [ BRSBTS
e MR A AT R R B PR AE H A o o B L B
PR A TR) RS o DT JC 20 A% 9 45 45 v i M . A
S5 e T A 2 RO AL Sk R 5200 A R Ll 45 52 AR 45 s (A
A6 TN Y RE AR ) 452 493 U 36 B0 R S5 R . 3k B A S A
AR By 3E 28 1 32 Bid (disassortativemating) (J#]
55,2009, 5— AT KM YA L, 5T
UL NS 4. L 26 AL i Mk 35 R S A6 AU 9 Ik 5%
e BEARR) TS AR 78 i) R L R0 ) e 5 v FE A
FER, CEZEMNEEZIEE 2 mm, KHE Dar-
win [ EIE 78 F AR 5 0F R GRS RY ) | MU 1 28
(L RIS S BUI AR 25) R 55 & A A8 1% 1%
{14 Y A 1 2 32 B K R S, ) L U AE 1) SR 45 5K
R RKKNF SHAL, ARG R LR, TiLH
SRBZMY A N T B0, L R AE 1 25 92 R 1y BLAH
SR CHNLEMMES L RTLm THARR., 5
Darwin i 4 5 09 25 5 07 & . X 0] GE A 9 A i 7 .
e S R A 2 1) 1) e B 22 5 R 1 B AR M B AN
TE 12 45 AR 23 5% Wi 0 A6 PR 0 45 5% (H i & A
L AR Sk A kA0 R i 2 DL L B ) R ) 32

R o I IS A Sk IR 25 A9 2 18] 23 A X 98 45 52 A A
S WIS I 5 R M R R S 2 TR) Y 5 T 43 A X
B WA AL R BA W .l TS R AR
S5 SR A I TN T X Ul W AR T
BB BRI IR T N T8N . A6k il Ry
T I BAT (B A B 2 52 65 O 45 52 19 M vk 52
REE 52, DRIt HEBR 2 — Mg B . 56—l fi B¢l g
NEH N TR AR M A AN S S ik AR
KA 1 2 A S0, A T 0 R R T AR AR
JEE o PR I S T M A R S 8] 0 A B AE AT
Bwy oIk HARE Ry ik B N T80 S5 SR 2= B
Xt RG22 5 o K U AR R R A 24 1) 25 ) o7 1 5
I BA WE L WS EAR AR . A
F AN SR AR ] el 5 A AR G . X AE A BEAT
PR T RE HOBR T AERE e B L OF B U AEAE
Z 5 A SRR 194 S5 24 8

Li LTI AR T B AE TR A R ML R TS
PERFAE o X SEARFAIE R A A6 ) 368 26 7Y [i) T Aeb 2 M e S
A0 1 A3 0T SR o T R T S T 43 A O i
A 3 1 5 R 1 AR B B A R T R I B AE S Y
FIZEANRAME . S RUAE B0 1 S8 SRR B 22 Ml ads 2
PR BLAE A= BAIL ] L ok — (R it — 2
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