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Abstract: With the purpose of designing companion planting of groundcover plants
for ornamental uses, this study identified the yearly growth characteristics of nine
species of different life forms, analyzed the coverage characteristics of individual
plants, and suggested combinations of plants suitable for each life form. Polygonatum
odoratum var. pluriflorum, Liriope platyphylla and Hosta capitata, as short-grained
plants that can grow to more than 20 cm, tended to grow for 60 days after planting in
April and maintain their shape thereafter. Their aerial parts started to wither and enter
dormancy after September. Saxifraga stolonifera, Dianthus chinensis and Sedum
middendorffianum tended to continuously grow until September after planting in April
and their growth declined after September. Lysimachia nummularia, as a creeping plant
that grows creeping on the ground, started to show a rapid growth three months after
planting. Sedum sarmentosum grew slowly until August and the aerial parts started to
wither from September when the temperature decreases. The coverage characteristics
of these nine species that grow differently after companion planting were surveyed and
the growth of Sedum sarmentosum showed the highest number of companions. It was
found that Hosta capitata can be companion planted with Sedum middendorffianum,
Saxifraga stolonifera, and Lysimachia nummularia. These results indicate that among
different shoot growth types species propagated with their stems creeping on the
ground or those that can grow vegetatively with non-rhizome parts are more suitable
for companion planting with others than those of which rhizomes branch.

Keywords: comparison plants, growth form, multi-layer planting, plant coverage, wild
native flower
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Evaluation of optimal planting combination of groundcover plants

Table 1. Enumeration of ground cover perennial species and their basic ecological features

Propagation form

Family name Scientific name Life form Growth form
Radicoid Disseminule

Liliaceae Polygonatum odoratum var. pluriflorum G Rs D24 e
Liriope platyphylla G Rs D2 r
Hosta capitata H Rs D4 o

Saxifragaceae Saxifraga stolonifera H Rs Da p

Caryophyllaceae Dianthus chinensis H R4 D4 b

Crassulaceae Sedum sarmentosum H Ra Da b, p
Sedum middendorffianum H Rs Ds b

Polemoniaceae Phlox subulata Ch Ra3 D4 b

Primulaceae Lysimachia nummularia Ch R4 Da p

G, Geophytes; H, hemicrytophytes; Ch, Chamaephytes; R, Radicoid (R2—Rs), Rhizomatous plants; Rs, Clonal growth plants; Rs, Non-clonal growth
monophyte); D, Disseminule (D2, disseminated attaching with or eaten by animals and man; Da, having no special modification for dissemination); e, erect
form; r, rosettes form; ps, pseudo-rosette; b, branched form; p, prostrate form

Monophyte type (A) Branched type (B) Prostrate type (C)
P. odoratum D. chinensis S. stolonifera
L. platyphylla =S S. middendorffianum /M‘\ L. nummularia
H. capitata P. subulata S. sarmentosum

VAR

p

@

r ps

Fig. 1. Three growth types and nine species plant for combination planting in this experiment (Abbreviations: e, erect form; r, rosettes form;
ps, pseudo-rosette; b, branched form; p, prostrate form).
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(a) Equal ratio shooting

(b) Linearize covering area
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(c) Calculate |n/out covering area

Fig. 2. Process of plant coverage calculation in this study.
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Fig. 3. Monthly variations of coverage area and plant length in monophyte type plants (A: Liriope platyphylla, B: Hosta capitata, C: Polygona-
tum odoratum). "Different letters in one measurement indicate statistically significant difference at p<0.05 by Duncan multiple range test. p

value by one-way ANOVA, *: p<0.05.
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Fig. 4. Monthly variations of coverage area and plant length in branched type plants (A: Saxifraga stolonifera, B: Dianthus chinensis, C: Se-
dum middendorffianum). "Different letters in one measurement indicate statistically significant difference at p<0.05 by Duncan multiple

range test. ?p value by one-way ANOVA, *: p<0.05.
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Fig. 5. Monthly variations of coverage area and plant length in
prostrate type plants (Sedum sarmentosum, Lysimachia nummu-
laria, and Phlox subulata). "Different letters in one measurement
indicate statistically significant difference at p<0.05 by Duncan
multiple range test. 2p value by one-way ANOVA, *: p<0.05.
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Fig. 6. Coverage ratio of nine planting combinations of prostrate type (SS, LN, SSa) and branched type (DC, SM, PS) with monophyte type (P
odoratum var. pluriflorum). "Different letters in one measurement indicate statistically significant difference at p<0.05 by Duncan multiple

range test. ?Pearson’s correlation coefficient, **: p<0.01, *: p<0.05.
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Fig. 7. Coverage ratio of nine planting combinations of prostrate type (SS, LN, SSa) and branched type (DC, SM, PS) with monophyte type
(L. platyphylla). "Different letters in one measurement indicate statistically significant difference at p<0.05 by Duncan multiple range test.

'Pearson’s correlation coefficient, **: p<0.01, *: p<0.05.
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