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Abstract

%%

Aims The invasive plant Coreopsis lanceolata can reproduce sexually and clonally, but the relative importance
of these remains largely unknown. Our objective was to determine if reproductive characteristics affect the inva-
siveness of C. lanceolata.

Methods We observed the flowering dynamics of inflorescence, self-compatibility, germination traits of seed
and clonal reproductive traits of C. lanceolata.

Important findings Most C. lanceolata flowered and fruited between April and November. The florescence of a
single capitulum persisted approximately 5 to 6 days, and the fruits matured after 18 days. Bagged capitula
showed there were no seed set in single capitulum, and they were geitonogamous, which indicated
self-incompatibility. The pollen-ovule (P/O) ratio was 103 549.40 + 7 162.44. There was high pollen viability
during flowering, and pollinator movement ensured endogamy, which improved the rate of out-crossing. Under
natural conditions, the germination percentage is >50%, and germination occurs within 2-3 days. Coreopsis
lanceolata has strong asexual capacity; there were many phalanx ramets from roots during the growing season,
and the guerrilla ramets only occurred beginning in the last ten days of August, which is beneficial to C. lanceo-
lata in excluding other species and forming mono-culture populations. These results suggest that the invasiveness
of C. lanceolata is closely related to its reproductive traits.
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Table 1 The flowering process of population and floral morphology traits of Coreopsis lanceolata (means + SD)

I H FURIEZSPS I H PURIESRR
Observation item Observation result Observation item Observation result
URTEI (5% MATTAE) 4H20H MEHR 241.40 £17.52
First flower date (5% individuals flowering) 20 April Numbers of florets

FEIE I (50% S LA EASATFAE) Peak flowering 4 H29H IR 8.85+0.69
date (50% or more individuals flowering) 29 April Length of florets (mm)

TEIARFEE I 1) 8 NETEE 1.16+0.13
Duration of flowering phase (month) Width of florets (mm)

LA % METTE) SHITH (ERINIASY SIFIR {ie 1-2

End of flowering date (only 5% individuals flow- 11 May Numbers of tubular flowers bloom every

ering) day (rounds)

NESY EARTE AB PP 56 22 TT IR EE RN i) 5-6

Type of florets Tubiform floret Duration of inflorescence (d)

RN 56.01+4.38 Ty P AT T 8

Length of inflorescence (mm) Time of seed mature (d)

ToFF 95 11.65 +0.83 INTF A 3 RS2 Jle AT 285 21 I ] 18

Width of inflorescence (mm) Duration of blooming to fruit mature (d)
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Table 2 Pollen viability of Coreopsis lanceolata (means + SE)
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JFAERFIA] Time after blooming (h)

24 48 72 96 120 144 168
MG 1 Pollen viability (%) 95.51+2.04 9436+3.57 9451+344 9424+588 81.37+27.70  50.55+19.56 -
-, TEUf .
—, Flowers shed.
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Fig. 1 Distributions of geitonogamy, selfing, outcrossing and control in seed/ovule ratio classes.
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BRI TR FSE X S < X0 2 Tt 1 A R SR 1477 22 3 W 45 2R

Table 3 Results of analysis of variance testing the effects of soil and depth on seed germination of Coreopsis lanceolata

A S R i T+ Soil WS Sowing depth
Variable source ar 55 I > ar 55 3 >
Bl k% Seed germination 2 17797.00  297.01 * 4 407447  15.56 *

SS, KLBERESFF7H; *, p < 0.05.
SS, sum of squares between group; *, p < 0.05.
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Fig. 2 The seed germination of Coreopsis lanceolata treated with different solutions. A, Seed germination at different soil depth. B,
Seed germination treated with different soil. QHR, hilly red soil; QGD, abandoned land; ST, sandy soil.
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Fig. 3 Clonal phenology curves for Coreopsis lanceolata.
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