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Plasticity of clonal architecture in response to soil nutrients in the
stoloniferous herb Duchesnea indica Focke
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Abstract ; Architectural plasticity of clonal plants may modify their ways of utilization ol soil nutricnts in
their habitats of resource heterogeneity. and therelore be ecologically important. The plasticity of clonal
architecture. in terms of space length. branch intensity and branch angle. in responsc to soil nutrients in
the sioloniferous herb, Mock strawberry (Duchesnea indica Focke) . was investigated using the methaod of
experimental ecology.

The experimental plant materials were collected from Chinese subtropics (317 34" N; 104° 42" E ),
The experiment was conducted from Sept. 30, 1999 to June 30. 2000. The soil had 1. 02% ~ 1. 08¥
organic matter. 0, 0932 N. 0.017% P. 1.72% K and pH 7. 2. The nutrient ¢xperiment was carried ouf
with high. medium. low levels of N. P. K. The high fertilizer level was equivalent to N 150kg hm™"a *.
P 75kg hm ™ *a"!and K 150kg hm™%a '. The medium and low fertilizer levels were 2/3 and 1/3 of the high
level. respectivelv. Na lertilizer was supplied under control nutrient level, The experimental plor was 20
m>, with density of 1 genet « m ™% There were five replicates in each treatment.

The spacer length and branch angle decrcased with increase of soil nutrients. The average spacer
length was 2. 8m, 3. 6em. 6. 3cm and 8. 5¢m under the high. medium. low and conirol nuatrient level.
respectively. The average branch angle was 29. 1%, 40.7°, 55. 1% and 71. 3° under the high. medium. low
and control nutrient level. respectivelv. The ramet density and branch intensity increased with increasc of

]

soil nutnients. The branch intensity was 11. 7. 9. 91. 7. 80 and 6. 12 stolons » genet ' under the high,

medium low and control nutrient level. respectively. The ramet density was 102. 7. 85,5, 58.4 and 35. 1
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under the high, medium. low and control nutrient level, respectively.
The model of clonal architecture in relation to different levels of soil nutrients was created using

Marquardt in Statistical Analysis System and estimating the parameter of the Logistic model;

N 53. 557 L ‘13
w1 4 exp[1.1152 + 0. 38827 — 0.3351(f — 3.6688)hazard(f — 3.6686)]

N - . e e lﬁi‘ 8051 —. —_ (2)

Rt ] 4+ expl1. 3806 — 0.2056F — 0.2198(f — 10. 1215%hazard (f — 10.1215)] )

N _ Z91. 0441 ¢3)

TR T ] 4 expl0.0406 | 0.8329f - 0.54() - 2.284%)kazard()  2.2843) ‘

N renety = 40. 55 (4)

I +expl2.44 — 0.57f + 0.5() — 1.658)hazard(f — 1.65)]

Simulauon of clonal architecture to the spacer length, ramet density. branch angle and brunch
intensity under the different soil nutrients was conducted according to the equations (12, (2). (3) and
(4). The fiting analysis shows a highly significant level. The Logistic Model had good simulation effect
on the clonal architecture.

We focused on the plasticity changes of clonal architecture of Mock-strawberry in terms of space
length . branching intensity, branching angle and ramet density under the different levels of soil nutrients.
The changes were expressed, elucidated and simulated using Logistic Madel. Previous studies of clonal
plant ecology suggest that branch angle of clonal piants is hardly plastic and hardly contributes to selective
placement of ramets in the habitats of resource heterogeneity. Therefore little attention was paid 10 the
importance of plasticity of branch angle in response ta resource heterogeneity. In this study. however,
branch angle of the Mock-strawberry from the Chinese subtropics did change significantly in response to
variation in soil nutrients. It decreased with the increase of soil nutrients. This result suggests that the
branch angle of clonal plants might have a contribution 10 the clonal architecture in Mock-strawberry clone
growing the heterogeneous environment and plasticity ol branch angle should receive attention in future
researches.

Soil nutrients in & habitat are often distributed heterogeneously. When a plant extends from one patch
to another by clonal growth, the change in clonal archirecture may have significance of ecological
adaptahility. The resources and conditions in a patch affect not only the ramets in the patch but also the
connected ramets in different patches because information and substances can be transported between the
interconnected ramets, So in a rich patch with a high soil nutrient level, the clanal architecture tended 1o
be phalanx with a high ramet density, while as the plants grow in a poor patch with a low soil nutrient
level . the clonal architecture tended to be gucrilla with a low ramet density. The observed architectural
plasticity in D), /adica is similar to that of Glechoma hederacea and may enhance the absorption of nurrients
by the clonal plants in the heterogenecus hahirart.
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Table 1 Observed and simulated values of clonal-architecture-determined morphological

traits of Duchesnea indica under Lhe conditions of different soil nutrient levels

] B < Sk EE G - mTY) TR AE DRI (B - EED
%4k F Spacer length Ramet density Branch angle Branching intensity
(o) Cramets = m~8) "1 (stolons + genet ™!}

Nutrient level

MM KRE WRE B WME G A 1 H5 100 {8

Obscrved Simulated Observed Simulated  Observed Simulated Observed Simulated

Tt 8 Control 8 3 8. 89 35. 1 37. 41 71. 3 72. 89 3.4 6,12
{5 i Low 8. 3 S, 92 54, 4 62, 02 35. 1 31, 82 7.6 7. 50
F e Medium 3.6 1. 67 85. 5 87. 96 40.7 41.51 9. 3 5. 91
B BE High 2.8 2. 86 102. 7 108. 27 29. 1 28. 90 11. 7 12, 80
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44 Kt Nutnient availability
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Fig. 1 Spacer length (mean+SP) {A), ramet density (mean+ SD) (B), branching angle {mean+ 502 () and
branching intensity (D) of Duchesnea indica grown ar the high (HY, medium (M), Jow (L) and conirol (C) levels

ol nutrient availability. For nutnient levels sce the Materials and methods, For each of the panels, the bars sharing

. the same letter are not different at p=— 0. 05,
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E WA M Fragaria chiloensisU® | & B BLW) Ranunculus repens*' | 5 BB Trifolium repans-'* T, AAEAY
Cynodon dactylon'™ R EBRTHNEE " SR EER FRETBUERB AR, Fragaria chiloensis.
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