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Abstract: Allelochemicals secreted by invasive alien plants can affect the growth and physiological characteristics of
native plants, and nutrient availabilities have an important influence on the allelopathic potential of invasive plants. The
Lycopersicon esculentum planted in situ was adjacent to the same species of L. esculentum, Sphagneticola trilobata and
S. calendulacea, and 15%, 25%, 50% and 75% Hoagland solution were simulated different nutrient availabilities in
greenhouse control experiments, in order to investigate the allelopathic effects of the invasive plant S. trilobata and its
native congener S. calendulacea on leaf chlorophyll fluorescence parameters and biomass of the native plant Lycopersicon
esculentum under different nutrient availabilities. The results were as follows: (1) The chlorophyll fluorescence
parameters and biomass of L. esculentum at 75% Hoagland solution were significantly higher than those of the other three
nutrient availabilities. (2) As the nutrient availabilities decreased, PS Il maximum photochemical efficiency (F,/F, ),
effective PS II quantum yield [ Y(II) ], photochemical quenching coefficient (g,) of L. esculentum leaves and the total
biomass of L. esculentum plants were remarkably reduced, while non-photochemical quenching coefficient ( NPQ) and

the biomass allocation to roots were increased. (3) Under 25% Hoagland solution, F /F, , Y(II), g, and total biomass

of L. esculentum planted with Sphagneticola trilobata were remarkably lower than those of Lycopersicon esculentum planted
with Sphagneticola calendulacea, NP(Q) and the biomass allocation to roots were remarkably higher than those of
Lycopersicon esculentum planted with Sphagneticola calendulacea. The above results demonstrate that S. irilobata and
S. calendulacea may inhibit the growth of Lycopersicon esculentum through the secretion of allelochemicals in roots, and

the allelopathic effects of Sphagneticola trilobata is stronger than S. calendulacea. Therefore, increasing nutrient

availabilities in cultivation substrate can dramatically reduce the allelopathic effects of S. irilobata and S. calendulacea on

Lycopersicon esculentum.
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Growing Lycopersicon esculentum adjacent to the same species of L. esculentum, Sphagneticola trilobata, S. calendulacea. Le. Lycopersicon

esculentum; St. Sphagneticola irilobata; Sc. S. calendulacea.
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Table 1  Effects of cropping patterns, nutrient availabilities and their interactions on chlorophyll fluorescence

parameters, total biomass and biomass allocation of Lycopersicon esculentum

F/F, y(ID q, NPQ T, BGB/AGB
S A
Factor df
F P F P F P F P F P F P
e I =X 2 448 <0.001 522 <0.001 135 <0.001 84 <0.001 58 =<0.001 23 <0.001
Cropping pattern
For K 3 682 <0.001 645 <0.001 150 =<0.001 101 =<0.001 285 <0.001 35 <0.001
Nutrient availability
Pt 77 = x F K7 6 93 <0.001 23 <0.001 13 <0.001 14 <0001 5 <0001 9 <0.001

Cropping pattern X
nutrient availability

. F/F,. PS TIRJOUYAHCR; Y. PS T EPOGHRR TR g, G AR R NPQ. A AR K REG T, BEY
iit; BGB/AGB. Mo T Wi/ Mo AWyt . P <0.05 RYfE ATRLIAZOR o

Note: F,/F,. PS Il maximum photochemical efficiency; Y(II). Effective PS Il quantum yield; g,. Photochemical quenching coefficient;
NPQ. Non-photochemical quenching coefficient; T,. Total biomass; BGB/AGB. The ratio of belowground and aboveground biomass. Values

with P<0.05 are in bold.
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Fig. 2 Allelopathic effects of Sphagneticola trilobata and S. calendulacea on total biomass (T,) and the ratio of belowground

and aboveground biomass ( BGB/AGB) of Lycopersicon esculentum under different nutrient availabilities
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Fig. 3 Allelopathic effects of Sphagneticola trilobata and S. calendulacea on PS Il maximum photochemical efficiency

(F/F,) and effective PS I quantum yield [ Y(II) ] of Lycopersicon esculentum under different nutrient availabilities
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Fig. 4 Allelopathic effects of Sphagneticola trilobata and S. calendulacea on photochemical quenching coefficient (g,) and

non-photochemical quenching coefficient ( NP(Q) of Lycopersicon esculentum under different nutrient availabilities
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