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Ramets and Genets in the Tillering Clonal Herb Panicum miliaceum

in Hierarchical Response to Heterogeneous Nutrient Environments
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Chinese Academy of Sciences, Beijing 100093 ,China; 2. Key Laboratory of Environmental Change and Natural Disaster ,
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Abstract: Panicum miliaceum is a tillering clonal species with profuse roots, and is widespread in northern
China. The species has been regarded as an ideal plant for experiments with nutrient patches due to its
rapid growth. Early June 1999, plastic boxes (18cm X 18cm X 30cm) were put at the center of paper boxes
(42cm X 35cm X 30cm) » and the plastic boxes and the space between the plastic boxes and the paper boxes
were fully filled with a mixture of sand and compound fertilizer in various proportions. Each growth con-
tainer was made up of two patches (i. e. an original patch (O) within the plastic box and a destination
patch (D) in the space between the plastic box and the paper box). and the environments in the growth
containers were heterogeneous. Four nutrient levels were combined into four heterogeneous nutrient envi-
ronments (i.e. O2D1, O2D3, O3D2 and O3D4). Five or six seeds of P. miliaceum were sown at the cen-
ter of each container on June 25 1999. After 65 days. the plants were harvested. The following character-
istics were determined : biomass, height, leafl area, reproductive allocation, average seed weight, the num-
ber of seeds, root weight ratio, and the number of tillers per genet.

Clonal plants always consist of a hierarchical set of modules (e. g. leaves, roots., and ramets). To
test the hypothesis that P. miliaceum can hierarchically (i.e. at the level of ramets and genets) respond to

heterogeneous nutrient environments, we analyzed its growth and reproductive features at contrasting lev-

els.
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At the ramet level, heterogeneous nutrient environments had significant impacts on height, leaf area,
reproductive allocation, average seed weight, and the number of seeds of an orter, but did not affect
biomass of the ortet, while biomass of individual tillers was also affected by the treatments.

At the genet level, biomass, the number of tillers per genet, and the number of seeds per genet in-
creased with increasing total amount of nutrients in the heterogeneous nutrient environments, while root
weight ratio followed the opposite direction. Reproductive allocation did not respond to heterogeneous nu-
trient environments. Average seed weight was not significantly affected by heterogeneous nutrient environ-
ments except for one treatment.

The above-mentioned results indicate: (1) that there are hierarchical effects of heterogeneous nutrient
environments on the growth and reproductive features of P. miliaceum; (2) that there remain differences
in the effects of heterogeneous nutrient environments on the growth and reproductive features of the ortets
and tillers of P. miliaceum even at the same level of ramet.
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Fig. 1 Experimental design of heterogeneous nutrient environments
1 1.2.3.4. O .D . 1
. Each treatment was created by setting an original patch surrounded by a destination patch. In each treat-
ment, the open part, hatched part, crossed part, and closed part depicted nutrient level 1, 2, 3 and 4, respective-
ly. The N, P and K concentrations of the four nutrient levels used are shown in Table 1. The O in the codes
stands for original patch, D stands for destination patch. The number following the letters are those of the nutri-

ent levels shown in table 1
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Fig. 2 Mean values (£1 SE, n=10) of (A) biomass, (B) height, (C) leaf area per ortet, (D) reproductive al-
location, (E) weight per 1000 seeds, and (F) seeds per ortet at the ortet level
+1 SE (n=10). (P=0.05).02D1,03D2,02D3 03D4
4 , I .1 .m0 N . The bars sharing the same letter(s) are not
significantly different (P=0.05). O2D1, O3D2, O2D3 and O3D4 stand for four heterogeneous nutrient environ-
ments; I, I, Il and N represents the total amount of nutrients in the four environments, respectively
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Fig. 3 Mean values (1 SE, n=10) of (A) biomass. (B)height, (C) leaf area per tiller, (D) reproductive allo-
cation, (E) weight per 1000 seeds, and (F) seeds per tiller at the tiller level

+1SE (n=10). (P=0.05).02D1,03D2,02D3.,03D4 I,Io.,m,
N 2. The bars sharing the same letter (s) are not significantly different (P =0.05). The codes of

02D1, 0O3D2, O2D3, O3D4, 1, I, Il , and N are as in figure 2
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Fig. 4 Mean values (41 SE, n=10) of (A) biomass, (B) root weight ratio, (C) tillers per genet, (D) repro-
ductive allocation, (E) weight per 1000 seeds, and (F) seeds per genet at the genet level
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I, 2. The bars sharing the same letter(s) are not significantly different (P=0.05). The codes of
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