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Abstract; According to community construction mechanism based on plant traits, vertical structure and
diversity of typical northern meadow community located at border of Shanxi Province and Hebei Province
and scale spectrum, shape, inclination angle, number of leaf and crown (tuft) diameter of species in
different sub-layers were statistically analyzed, and hereby, community vertical section was simulated and
constructed by “ Box” model. Besides, suitable configuration species in different sub-layers were
proposed based on common wild species in meadow of North China. The results show that according to
plant height, meadow community can be divided into three sub-layers, in which species and individual
(tuft) numbers, important value, Shannon-Wiener diversity index, Pielou evenness index and Gleason
richness index of the second sub-layer are the biggest, and those of the first sub-layer are the smallest. At
the same grade of important value, crown (tuft) diameter of species in the second sub-layer is the
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highest, and that in the first sub-layer is the lowest. Stem type of species in the first sub-layer is erect
with no or less branch, that of species in the second sub-layer is mainly cespitose, and that of species in
the third sub-layer is mainly stoloniferous or rosette. Leaf of species in three sub-layers is mainly
microphyll type. In the first sub-layer, leaf number of species all is the range of 3—10, with both cauline
leaf and basal leaf, shape of cauline leaf is mainly ovate and lanceolate, and mainly oblique leaf type
(leaf inclination angle 30°-60°). In the second sub-layer, leaf number of species is mainly the range of
3-10 and 11-30, leaf shape is linear, lanceolate, ovate and broadly ovate, and mainly oblique type
type. In the third sub-layer, leaf number of species is mainly the range of 3-10, leaf shape is broadly
ovate, ovate and lanceolate, and all are flat leaf type (leaf inclination angle about 90°). Based on
characters of species in each sub-layer, rectangle “Box” with the larger ratio of length to width is used for
simulating the first sub-layer, square “Box” and rectangle “Box” with ratio of length to width smaller
than that of the first sub-layer are used for simulating the second sub-layer, rectangle “Box” with the
smallest ratio of length to width is used for simulating the third sub-layer, hereby, “Box” model of
vertical section of northern meadow community is constructed. According to this model, suitable
configuration of artificial wildflower combination community is 20% of high species, 50% of middle
height species, and 30% of low species, and their numbers of species and individuals (tufts) can vary

%24 %

with landscape demand and site condition.

Key words: northern meadow community; vertical structure; character;

community construction; wildflower combination
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Fig. 1  Proportion of species and individual ( tuft) numbers of
different sub-layers of northern meadow community
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Table 1 Dominant species and their important values in each sub-layer of different plots of northern meadow community

FEARFEFEH I FEZAE  Important value in different plots
W Fhk
Sub-layer Species K 1 K 2 I 3 FEHL 4 FEHE 5
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5
%12 A Sanguisorba officinalis 1.390 1. 600 1.786 1.238 1.324
The first sub-layer W Adenophora stricta 0. 336 0.428 0. 340 0. 449 0. 588
TEAEE Artemisia aunua 0.324 0.228 0. 320 0.264 0. 356
$2 R IEFEFEVA B Thalictrum petaloideum 0. 962 0. 654 0.872 0. 890 0. 860
The second sub-layer AL BAE Scabiosa tschiliensis 0.574 0.790 0. 840 0. 861 0.59%4
WEAEBETE Oxytropis coerulea 0.762 0.769 0. 870 0.752 0. 853
Y% Dianthus superbus 0. 260 0. 348 - 0.210 0. 150
e Delphinium grandiflorum 0.210 - 0.115 0.185 0. 320
224 Callistephus chinensis 0.211 0.210 0. 185 0.250 -
KGEHE Leontopodium leontopodioides 0.210 0. 185 0.177 0.255 -
% T3£ Galium verum 0. 428 0.437 0.435 0.553 0. 530
2B Carex duriuscula subsp. stenophylloides 2.071 2. 365 2.311 2.088 2.541
H3WE TE KK Vicia unijuga 0.972 0. 988 0. 950 0. 887 0.780
The third sub-layer I3 B A Scutellaria scordifolia 0.207 - 0. 200 - 0. 180
HEETE Medicago ruthenica 0. 540 0. 665 0. 780 0. 480 0. 454
INELA Dendranthema chanetii 1. 175 1.172 0.988 1. 246 1. 098
WYL Taraxacum mongolicum 1.000 1.054 1.000 1.125 1.102

x2 tFEABHEFEHMETERFE(N) Shannon-Wiener ZHEMEFEE (H') \Pielou 5 EHE# (], ) 1 Gleason £ E E{5%#1(D)"

Table 2 Species number (N) , Shannon-Wiener diversity index (H') , Pielou evenness index (J,, ) and Gleason richness index (D) of each sub-

layer in different plots of northern meadow community’

- N H Tu D

Plot st 2nd 3 Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
1 3 9 5 0.456  1.265  0.864 0.415  0.576  0.537 1.001  3.004  1.669
2 3 8 4 0.464  1.204  0.810 0.422  0.579  0.584 1,001 2.671  1.335
3 3 8 5 0.477  1.165  0.850 0.434  0.560  0.528 1,001 2.671  1.669
4 3 9 4 0.449  1.317  0.790 0.409  0.599  0.570 1.001  3.004  1.335
5 3 7 5 0.501  1.159  0.814 0.456  0.596  0.506 1,001 2.337  1.669

D1st: 45 1 W2 The first sub-layer; 2nd 25 2 WJZ The second sub-layer; 3rd; %5 3 )2 The third sub-layer.
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Table 3  Leaf scale spectrum of species in different sub-layers of

northern meadow community")
g% 1st 2nd 3rd
Leaf scale N O P/% N P/% N P%
4 Leptophyll 0 0.0 1 7.7 0 0.0
WM Nanophyll 0 0.0 1 7.7 0 0.0
/NI Microphyll 3 100.0 9  69.2 4 100.0
1t Mesophyll 0 0.0 2 15.4 0 0.0
K Macrophyll 0 0.0 0 0.0 0 0.0
1 Giganphyll 0 0.0 0 0.0 0 0.0
A3 Total 3 100.0 13 100.0 4 100.0

Dlst: %51 )2 The first sub-layer; 2nd: %5 2 W J2 The second sub-
layer; 3rd . %5 3 V)2 The third sub-layer. N FhE Species number;
P. H /% Percentage.

®4 HEEBEERETEEWHM R

Table 4 Leaf shape of species in different sub-layers of northern
meadow community")
AR Ist 2nd 3rd
Leaf shape N P/% N P/% N P/%
FUPIE Broadly ovate 0 0.0 2 15.4 1 25.0
YIIE Ovate 2 66.7 2 154 1 25.0
PEIE Lanceolate 1 33.3 3 23.0 2 50.0
LI Linear 0 0.0 6  46.1 0 0.0
A1t Total 3 100.0 13 100.0 4 100.0

Dlst: 51 )2 The first sub-layer; 2nd. %5 2 W JZ The second sub-
layer; 3rd: %5 3 JFJZ The third sub-layer. N. Fi%{ Species number;
P. H 43 Percentage.
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LIY PEHE OPIE S 4 Rt B IR ARIIAEAE , 4
S BB 46. 1% .23. 0% 15. 4% F1 15. 4% , &3]
ENEREP AL )2 5 R AT 5 55 3 R A
TEARA RO IR FIBEEHE T IE T,

2.2.3 oA by R VR AN IR Z AR 0
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TESE 1 S 2 W21 R A, 43 0 i 66. 7%
61. 5% ; 1M HLA G fe R - i 78 (i Ff 29 90°)
FIREDI R D T 55 1 AR 2 2 A o i
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Table 5 Leaf inclination angle of species in different sub-layers of
northern meadow community”
5 £ Ist 2nd 3rd
Leaf inclination
angle N P/ % N P/ % N P/ %
~90° 1 33.3 1 7.7 4 100.0
=~0° 0 0.0 2 15.4 0 0.0
30°-60° 2 66.7 8 61.5 0 0.0
AR5E Unsteady 0 0.0 2 15.4 0 0.0
A1t Total 3 100.0 13 100.0 4 100.0

Dlst: %5 1 )2 The first sub-layer; 2nd; %5 2 )2 The second sub-
layer; 3rd: 5 3 V)2 The third sub-layer. N. g Species number;
P. H/r# Percentage.

®6 AAE@MEERRLEEWRM FEHY
Table 6 Leaf number of species in different sub-layers of northern
meadow community")

i % Ist 2nd 3rd

Leaf number N P/% N P/% N P%
3-10 3 100.0 5 38.5 3 75.0
11-30 0 0.0 5 38.5 1 25.0
31-50 0 0.0 2 15.4 0 0.0
>50 0 0.0 1 7.6 0 0.0
23t Total 3 100.0 13 100.0 4 100.0

Dlst: %5 1 )2 The first sub-layer; 2nd. 25 2 )2 The second sub-
layer; 3rd: %3 3 JEJZ The third sub-layer. N: Ffi%{ Species number;
P. H/# Percentage.
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Fig. 3 Schematic diagram of “Box” model of vertical section of
northern meadow community
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( Trollius chinensis Bunge ) 1% % ( Valeriana officinalis
Linn.) &5
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