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Abstract . To illustrate the adaptive significance of breeding system differentiation to pollination
environments, we studied the floral traits, distribution patterns, flowering phenology, mating
system, and pollination system of three sympatric Corydalis species ( Corydalis edulis Maxim.,
C. sheareri S. Moore., and C. racemosa ( Thunb.) Pers.) in Hubei Province, China. Results
showed that the three species usually co-occurred in plant communities and the flowering
phase overlapped to some extent. Their floral traits diverged in color and size of corolla, as
well as nectar production. Corydalis sheareri was self-incompatible, depending on cross-
pollination by pollinators, whereas C. edulis and C. racemose were self-compatible and had
mixed mating systems, reproducing through both autogamy and cross-pollination. All three
species shared their main pollinators (bumblebees, honeybees, and leafcutter bees) and the
floral sexual organs contacted the same body parts of the pollinators, but the visitation
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frequency differed significantly. In the mixed plant community, the pollinators constantly visited
flowers of the same species, probably due to differences in floral morphology. In conclusion,
the divergence in floral traits and mating systems might contribute to the avoidance of
pollination interference among related species. The mating systems might be associated with
the pollination environment, and those species with mixed mating systems showed advantages

at adapting to different habitats and climates.

Key words: Corydalis DC; Breeding system; Pollinator; Sympatric distribution; Mating

system; Self-compatibility
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gg B ORUEEE R NMEE BN BT (R ),
Ko 200 2.2 EMIMEHK=E
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& RIIERY FH2E 5 (Wald x* = 107608.376, P < 0.001),
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E 1 e FEdiE

Fig. 1 Flowering phenology of studied species

YiRh 2z el 2 A W B 35 25 5% (Wald x° = 50.027,
P <0.001), Hrh/NMEBH > I E > 54,
P < 0.001; f& % % B, F,., = 133.04, P <  fLB-IE Ik LU AE W) Fb 2 8] 25 5 R W 35 (FL4p =
0.001), WA Z M EHE R Z RN E H (F,o= 221684, P <0.001), RIFLEAEERA BF
11.88, P <0.001), REFELENAERRESTE R, WEFST/MEEE(K2), %MK Cruden
BRUNMER R, MEEAVMERERA B2 (FE (1977) PURREE, RIBESEME BTSSR

D ' E
A BHL B REESHEE, C. /MEBEYE; D AEAMIR I (NAERTIURI S, WEAETRMESRTE); E: WADRSIRE, EMHE
TVE IR (R RAE R G UiER ) (D, E 31 A Maloof!2))

A. Corydalis edulis; B: Corydalis sheareri; C. Corydalis racemose; D Side view of flower (reproductive organs are covered
by inner petals) ; E: Inner petals depressed and reproductive organs exposed during a visit (D and E cited from Maloof23]) .
2 MRYMPLBRES
Fig. 2 Floral traits of studied species

R YLD

Table 1 Comparison of the floral traits among the studied species based on one-way ANOVA

L7 piAG) AEE K (mm) AETHE FEEE (mm) FEEH (ul) VAN TESRIR A
Species Corolla color Corolla length Corolla width Nectar volume Inflorescence size Floral display size
HH G AREN 17.61 £ 0.89%(20) 6.93 + 1.06%(20) 0.10 + 0.07%(9) 7.07 +1.62%(30) 3.03 + 1.35%(30)
RN g 25.33 + 2.70°(20) 4.14 + 0.56°(20) 0.50 + 0.40°(15)  19.80 + 5.30°(30) 4.87 + 2.43°(30)
/NG AL, 8.86 + 0.50°(20) 3.18 + 0.50°(20) 0.10 + 0.08%(18)  13.30 + 4.54°(30) 5.33 + 2.20°(30)

e 1, Bk mean £ SD, FESNEFE A 2, BlE EARTEE A YRIE A Tukey HSD 2T LLEE, [RIFIAIR FH:30R B35 25+
(P<0.05),

Notes: 1, Data are means + SD, numbers in brackets indicate sample size; 2, Sites with different letters in the same row indicate
significant differences among species according to Tukey's HSD test (P < 0.05).
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Table 2 Pollen and ovule production and pollen-ovule ratio of studied species

TER-HEER L

Pollen-ovule ratio

[

Ovule production

By M=
Species Pollen production
B 13650.00 + 1583.63%(20)
ENER ) 20273.70 + 3776.30°(20)

LT 3865.00 + 420.16°( 10)

16.15 + 0.992(20)
22.55 + 2.14°(20)
28.50 + 0.97°(10)

846.63 + 95.91%(20)
895.96 + 122.18%(20)
135.98 + 17.27°(10)

T 1, Bt mean + 8D, RSBV NREAE; 2, U AR T REAPIFRRI R AR S Bl Tukey HSD ZE L4, [FFIA

[ R RR 25 (P <0.05),

Notes: 1, Data are means + SD, numbers in brackets indicate sample size; 2, Sites with different letters in the same row indicate
significant differences among species according to GLMM or Tukey’s HSD test (P < 0.05).
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( Bombus richardsi) . Bifig# ( B. remotus) FIE K
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7R SRix2y) SRS
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0

140
B
1201

100 b
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Bagged Self-pollination
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120} a l a

100 [

80
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a4

60
40
20

2% SRtZ 2
Bagged Self-pollination
A BRE B REEEE; C: MERE, NEFREAR LB
Tukey HSD ZE i, AFEFHFRBEZET(P <0.05),
A. Corydalis edulis; B: C. sheareri; C. C. racemose. Bars
with different letters indicate significant differences among
treatments according to Tukey’s HSD test (P < 0.05).

3 HIRMBNERINERLENEIE

Fig. 3 Seed set pollination treatments of studied species

SRV
Open pollination
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