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FREH _BEER HERENENTHR
HEWFEE, FERZAE RER

(1. PER AR, M 510650; 2. PERMERFF AR, L3 100049)

E . BN FEIRE (Dunnia sinensis Tutch) B2 FIHSK R BE EM AL LB, U R A THB BRI S L ERE
AT TR . ERRY . EREER —FH PR EF KB P 2)FEEME (Throm) FRER, KB
Mk FERE R 4381k 9.61£0.36 mm 1 6.79+0.38 mm, 45 7EAE N 6.11+0.56 mm Fl 8.96+0.59 mm, RILH F4h
RMERERA A TEEAE . B A LB, FFERUE PR B 38 [F B RR IB] 5 30 BRA 4552 , (N ZE BY R S 38
RRIEE 453, BLFAZEBREE PSR BRARMAMB NAENRR . £ SHLBEATE: KA REN$RIE
TR B (38555.6 £ 6258 4) BE M/ NTS A BUTE(52145.45+ 8924 5 (¢ =4.009, P <0.01), KA BRI AL B 75 i IR BR 3k
43505 38.7311.85 F139.1£2.25(f=—4.13, P>0.01); KAL BB IR RIR A F/N(ARAZ 21 27£0.70 pm) BEH/N T4
7£(21.92£0.79 pm)2ERI(£=3.890, P<0.01), MHKFLR A/PMRATRBBE R TEHARR  RALP B R, B
RERRAFRE R — RSB R . Mooh, X HARR B R R B 51847 A A RERR B, 2K (F Uk /R
Graphium ) F1#E25 (REME Bombus sp. FIAK¥ Xylocopa magnifica Smith) A 3R 1) EE LR R &8 B &, B8
B TEF RN [FI1E BB MR Z 8] B U AE8
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Distyly and Pollination Biology of Dunnia sinensis (Rubiaceae)
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(1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; The floral morphology, sexual system, and pollination biology of Dunnia sinensis Tutch. Were studied.
The stigma and anther heights, morphology of pollen grains and stigma, as well as the fruit set after artificial
pollination were evaluated. The results showed that individuals of D. sinensis within a population exhibited two
floral morphs, viz., long-styled (pin) and short-styled (thrum) morphs. Stigma and anther heights in long-styled
flowers are 9.61+0.36 mm and 6.79 +0.38 mm, while in the short-styled flowers are 6.11+0.56 mm and 8.96 +
0.59 mm respectively, exhibiting reciprocal herkogamy. No fruit was produced in treatments with self-pollination
and intra-morph pollination, suggesting the occurrence of strong self and intra-morph incompatibility in the
species. Ancillary dimorphisms were found in pollen and stigma of the two morphs: the pollen number in pin
flowers is significantly smaller than in thrum flowers(38555.6 +6258.4 vs. 52145.45+8924.5; t =4.009, P <0.01),
the pollen size of pins is also significantly smaller (21.27 £0.70 pm vs. 21.92+0.79 pm, £ =3.890, P <0.01),
although the ovule numbers of the two morphs are similar (38.73+1.85 vs. 39.1+2.25, r=-4.13, P>0.01, pin
vs. thrum); while the stigma papillac is larger in long-styled flowers than in short-styled flowers. It was concluded
that D. sinensis is a typically distylous species. Floral visitors and their behaviors were also observed, showing that
bees (Bombus sp. and Xylocopa magnifica) and butterflies (Graphium sp.) were the main visitors and could
efficiently pollinate between morphs in D. sinensis.
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IR 5~10 246,
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2.1 TEBIHAE

FIRVE AP, A BIEAEE, 4~ 5 3, IR
e R P R KM EN SEE, 8
B, —ER MR TR BB NI S 1, AR Sk B A
BREAER, L B Wi 7 — SRR 4B AR
58 TAE 5 8 Y AR, ik LA B B AR TR 24 (et
A, S Bly(E AR I: A,B), FifpIEBIMEMRTE B BEH Y
BERAMAY, WHIY 1.14: 1(0=248), K. EHEREE
RSB R 1231 +£0.64 mm F 11.51 £0.44 mm,
KHAWEE BEK THEER (0=30; r =4.636,
P<0.01); KA B 205 (6.79 £ 0.29 mm)E BE(K
FAEAEEIIE 25 (8.96 +0.42 mm)(n=230; ¢ =17.002,
P<0.01), T A B A6 HE 55 B (9.61 £0.28 mm) B
EETEREEMIER6.11 £0.38 mm)(n=30; ¢ =
28.678, P<0.01)3& 1), KAEAERILZ R SMAEAER
AR 2R & (n =30; £ =-5.490, P<0.01), i+
FAER AT = SRR AR 2 =B 2 R B B (n =30;
t=-5.156, P<0.01), #R1M, BAEEIEMRIIES 5
Mk B AR BE 2R ( =1.584, P>0.05),

®1 SHERHZREBEELR

Table 1 Flower characters of the two morphs of Dunnia sinensis

AR Character K% Pin morph 4R Thrum morph
BAEFF AL ST Flower number per inflorescence 694 +7.14 63.85+7.71
HREEKIE Corolla-tube height (mm) 1231 £0.64" 11.51 £0.44
#EZ5%; Anther height (mm) 6.79 £0.38" 8.96 +0.59
AEHR Stigma height (mm) 961 036" 6.110.56
T ER Corolla diameter (mm) 6.01£0.49 6.16 £0.38

n=30; " P<00l.
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B T AR, B FP R B AR T
FEBFE_RRS, REWHRALAERLT
W BRARER AR AR AR B B £ AL BE S0 M O T IR
R B2ES, E8NE YR B A [F (7R
e RN 1~2, B R 1: C ~F), B RXFFER
HAERAEEZR KRN EESHKEEELT
SERERIAE (1= 4.636, P<0.01)(FE 1), BiEE I &

(n=30; t=4.009, P<0.01) ZAE¥; TR L. (n=30; =
-5455, P<0.01)BE > FEEREGEE 2); KR
RSk R B R R LR RE K (E R L
G~H); BRFFERFAERKEREHEER,
B AT BIAE #1285 4 4 A B ZE 3 (n = 30;
1=3.890, P<0.01)&F 2),

®2 WHENEHRZAESILER
Table 2 Comparison of pollen morphology of two types in Dunnia sinensis

4R Character

K% Pin morph

4R Thrum morph

AN B Pollen number per flower
HAEREREL Ovules number per flower

38555.6 +6258.4"
3873 +£1.85

52145.45 £8924.5
39.1+£225

R IREREL P/O 9989 +1252" 1327.0 £140.5
B B 4% Polar diameter (jum) 21.27+0.70" 21.92 £0.79
AR B2 Bquatorial diameter (um) 20.01 £0.70 20.19 £0.77
FEBTE IR Pollen shape [E 2k Spheroidal EERIE Spheroidal
SMEELLHE Ornamentation of exine PR Reticulation FIIR Reticulation
FESLFLRIEAR Stigma papillae shape [ 4 Coniform JA$ Prolate
0B & 952K 8 Pollen nutrition type JeyEdr B Starchless e B Starchless
n=30; "P< 001.
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H W B AR AR Y TP B R AR B AR SL AN AE 25 R B S
XN A [, 55 3R 9GP Fp AL B 2 (R B Ak Sk FAE 2

FAETRRITNL . A2 SAE K 2 A Y 1R S 22 7E P
AR [ HHRIE , B e R 2 R 2B Sk



#
R:

B %  FRRE 1) RV R A A M2 WA BT ST

271

Vil B

Visiting fiequency (times h infloresence™)

& Bombus sp.
—+— KR sphingidae sp.
—t— W SR Papilio memnon L.

07:30~08:30 09:00~10:00 10:15~11:156 11:30~12:30 12:456~13:406 14:00~15:00 15:15~16:15 16:30~17:30

W Time

—xX—K#E Xylocopa magnifica Smith
3 a.ﬁ;i‘ £
o

B1 FmEREhERKTTEmE
Fig. 1 The visiting frequency of pollinators to flowers of Dunnia sinensis

R3 SHREATHRIBMELE

Table 3 Fruit set under manipulated pollination

K% Pin morph 488 Thrum morph
b ViR i SRR EEE®%)  REE SR BER%)
Treatment Number of Number of Fruit setting  Number Number of Fruit setting
flowers fruits of flowers fruits
B SR % #8 Nature 425 270 638 404 216 53.4
Z P Netted 402 0 0 352 0 0
B B8 Self-pollination 44 0 0 43 0 0
RIA 5 7E888; Intra-morph pollination 39 0 0 41 0 0
Hi (6] F 46524 Inter-morph cross pollination 46 22 478 40 13 325

B A B — AR SRR Zh , K 55—
ERIEVIAER,, T FHRAEA SHKH R EE N
TR £, B RTEHR R R % 25—k
BAES b, FEET LA B A A M B B . SERYE
BAAESHA M ET AP R RE R (E A
WERE SR, OF B R A RIE L R E WK E B &K
KTPEEBAENEREE R, X PSS BRI
MBEXATLUMEAERER AR KB Z WA
Botifeik . SERVEIE N MAEZG R L AL B AR 4L
BA Bt (BPIRAE R AR AR 7T LR S48 A Sk
MAEZHIHN B XA B X T, EERE
ToBH BARALH 15 DU 72 A B B )
ARME, FRASHE _RIEEEY, 10
Guettarda scabra, Gaertnera vaginata, Psychotria
poeppigiana A [FU2%22 B3 JLFp o, REEIIH
AR EE RN BER BV B 25, BAEE
R EEMMIE R BB W B K2k, B

W, BRI D, L KEER T RBRR
ERMEREAREZRNEERR, £S5R
PE R AERL B Sk v, AR B AR B A Sk 2L 28 4 B
B AR P R SRR R I R, X R B R
MEESHEZBESEY P HRE -8, 5
G FIE AR TIRE T B A& B
fiE , BB B — RIEAAE Y

RGBS, PR AL BV IR ] B 3S BT 2 SR
M, B MBI N R ZEAR EERE YA RN
P, AT AR AR Y IR T2 B AR
ME, ARYMHARHNEERFEES, AHE
2HEFE—-YMHFMEEEKREEEE - E
S, BRIRSCRIRIE 8 Fh AL ARAE Y b A A A
Y B 3SR FEM R TRAERS ) Barrett ZFIRIE T
T A 7E Bl (Pontederiaceae ) B X\ BB 3# (Eichhornia
crassipesY AR 7E 7 JE I F AR, ZE N THI B
WmEET, BERH AL L, HHSRERGRE
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R B )RR AR B B 48 G T R T IRl 5 — 8 A Y
Ent, HAE M Re S AL 2 R X B S H S A
MRk | XFER R R — BRI B RV e
BB — AR | TR 3E TR FE B A
BIfEH . AEFHEMEHEFEMETURISE
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Explanation of plate

Plate 1

A. An inflorescence and a visiting insect; B. Pin flower (right) and
thrum flower (left); C~D. Polar view of thrum flower pollen; E.
Equatorial view of thrum flower pollen; F ~ G. Polar view of pin flower
pollen; H. Equatorial view of pin flower pollen; 1. Papillae of pin flower
stigma; J. Papillae of thrum flower stigma; K. Pollen lading on
Bombus sp.
Bars: CF =5 pm;D,E,GH=2 pm;I =20 pm;J =50 pm;K=10 pm
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