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BWE. 2dwab B REA G ARRP RIAMM Juglans mandshurica ¥k H HF 7% 55 %, R A I % 5F £ A T AL 40 0 #F
WG SAEE, BREAY . WAMRBAARER B LRSI MBI m, EREMY A LN BRIR Y, FE
ARG T E; SbkA PR E R EAWEA T EE Carex lancifolia, X i 3= Spodiopogon sibiricus, ¥ % Aconi-
tum carmichaeli #= %, 3 3 Agrimonia pilosa % Jp Ak, 3T 3 Ak Fo a%, 3 AR N VA K 3 & % £ Rabdosia japonica #= & J& 3
Chelidonium majus % A H % Hr 5 4 #& kAo P AR K Z VA vt R & Rhamnus parvifolia #2 %) % Vitex negundo var. het-
erophylla % A KA, 3T 3 AR Fo R, 3 Ak M 2L L1 3848 38 )L Caragana rosea, 1~ 367% % Deutzia parviflora, %t T & Sy-
ringa pubescens F2 3 & T 4 Syringa reticulata var. mandshurica 5 AR %Ak, RE AR MMRAR FTHRRKELS ERE 4
NnF S ARG AL R HE EF(P<0.05): BAZEMA 2RISR T, AW, Simpson 45 £k 0.598 0 3%
An®) 0.787 9, Shannon-Wiener 45 £ A\ 1.183 9 3% /m 2] 1.835 6, Pielou 35 £ & 45 2K 0.682 0 3% hm 2] 0.839 0, Margalef
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0987 2, R Ak iidigsyg, La354P, Simpson 454K 0.843 6 & ¥ %] 0.759 4, Shannon-Wiener 5 4k 2.120 9
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0.584~0.681, FALtE B F A7 & e A 0.319~0.416, % XA PSR UAR] 7 R AR AER T L, -5 ER
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Undergrowth diversity at different ages of Juglans mandshurica forests in
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Abstract: To effectively protect the Juglans mandshurica forest and prevent it’s further habitat deterioration in
Beijing, the study attempted to clarify the distribution characteristics of the undergrowth plant diversity. Shrub
and herb plant species composition and diversity were researched at different forest ages of Juglans mandshuri-
ca forest in the Songshan National Nature Reserve by the typical sampling method that twenty-four 20 mx20 m
plots were set up in different typical stands, and one 5 mx5 m shrub sample and one 1 mx1 m herb sample
were made at each quadrangle and center of each arbor sample. Diversity analysis included richness index

(M), Shannon-Wiener diversity index (H), and Simpson diversity index (D). Results showed that as forests
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increased in age, shrub species and quantities increased, and herb species and quantities decreased. The most
important herb plant species in the young and middle-aged forests were Carex lancifolia, Spodiopogon sibiricus,
Aconitum carmichaelii, and Agrimonia pilosa; whereas, in the nearly mature forests and mature forests Rab-
dosia japonica and Chelidonium majus were predominant. Shrubs were dominated in the young forests and mid-
dle-age forests by Rhamnus parvifolia and Vitex negundo var. heterophylla but in the nearly mature forests and
mature forests by Caragana rosea, Deutzia parviflora, Syringa pubescens, and Syringa reticulata var. mandshuri-
ca. There were significant differences in species diversity indices between shrub layer and herb layer in Juglans
mandshurica forest at different ages (P<<0.05). In the shrub layer, with the increase of age, Simpson index in-
creased from 0.598 0 to 0.787 9, the Shannon-Wiener index is 1.183 9 to 1.835 6, the Pielou evenness index is
0.682 0 to 0.839 0, and the Margalef richness index is 0.979 0 to 1.614 9, showing a continuous increase
trend; In the herb layer, the Pielou evenness index increased from 0.884 6 to 0.987 2, and the Simpson index
decreased from 0.843 6 to 0.759 4, and the Shannon-Wiener index decreased from is 2.120 9 to 1.673 9, while
the Margalef richness index is 1.951 7 to 1.347 1, and decreased with the increase of stand age. Shrub layer
and herb layer of Juglans mandshurica forest under different forest ages was significantly different (P<<0.001).
The species richness of shrub layer increased from 3.385 7 to 6.340 O from young forest to mature forest, and
reached the highest value in mature forest stage. The change of herb layer was opposite to that of shrub layer.
With the increase of age, the species of the herb layer in the undergrowth layer decreased gradually. Using the
semi-variogram model, Pielou evenness index and Simpson index were spherical model, Shannon-Wiener index
and Margalef richness index were more consistent with it. The species diversity of the study area was moderate
spatial correlation, the proportion of structural factors is 0.584-0.681, and the proportion of random factors is
0.319-0.416. For spatial variation of species diversity, human factors were dominant. Therefore, reasonable
planning and development activities at the local level should be undertaken with local residents conducting
seed collection and other management activities. [Ch, 4 fig. 4 tab. 23 ref.]
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Table 1  Main species composition and important values of the shrub layer
UINIES PNES
Wy il N N o - Wyl N N o »
AN NI e T/ N T . NI % 2% N AR NI AN NI i 2. NI 2 Y Y
LA 58 84 5~ Rubus
o 0247  0.104 0.065 0.095 || K%EHi Ulmus macrocarpa 0.354 0.163 0.319
crataegifolius
) % Vitex negundo var.
& 0221 0217 Y0t /NBE Berberis poiretii 0.262
heterophylla
14 Armeniaca sibirica 0.184  0.147 =W 54k %5 Spiraea trilobata 0.134
29T 7 Syringa reticulata
_— 0256 0267 ||/MER 5 Deutzia parviflora 0229 0367
var. mandshurica
L4659 )L Caragana rosea 0.121  0.187 0325  0.357 ||4 JL& 3k Leptopus chinensis 0.130 0.104
/N ER 2 Rhamnus parvifolia  0.263 0.35 0.278  0.294 || KA #i Deutzia grandiflora 0.183
E M T HF Syringa pubescens 0.225  0.328 ||/ £k Celtis bungeana 0.287  0.147
I W iR 7+ Myripnois dioica 0.143  0.155 || 2 Euonymus alatus 0.194  0.208
TG LA Spi AL U ) %) Ampelopsis
A Spiraca 0268 0.175 || HREAES Ampelopsis 0058 0092 0.109 0.064
pubescens humulifolia

FAJZ T B B Commelina communis TEAN [ ARES T 3594 704, (HHE ZARAFTE2ZE 5 o AN ) MRS A9 5Bk
PRAR N AT VA ARl 22 5 W0, BB AR IS i, K% Spodiopogon sibiricus, #5522 Carex lancifo-
lia, WR'WEE Menispermum dauricum 25838 g AL B Paris verticillata, R ZEHE Geranium sibiricum, 5
B/ AH Rabdosia japonica SR, T BURRRE TR o RHFD 1, Ll AROF A i bR 3 22 2 5 51 0t
EE, OKRIT, HY Aconitum carmichaeli F1¥ 2 5L A grimonia pilosa %5, T SR B GRR IU) DL §5 20 8 2%
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Table 2 Main species composition and important values of the herbage layer

Yy — - Y . -
AN 0 NI RN 7 NI N W N AN 2 NI R NI T 2. N W N
P& 25 Carex lancifolia 0.102 0.158  0.094 R I+ Arabis pendula 0.047 0.085 0.074
KM Spodiopogon sibiricus  0.227  0.189  0.082 b S ¥4 Aristolochia contorta 0.056  0.054
5 B 5 Commelina communis ~ 0.065  0.055  0.074  0.067 || A4 Saussurea japonica 0.021
HWJERN L Thalictrum minus — 0.087  0.091  0.107 2 o 2 i Dioscorea nipponica  0.038
B ZEBE 58 Potentilla centi-
4% Aster tataricus 0074 0053 0082 “ 0.044
grana
7R Plantago asiatica 0.027  0.045 TE A Polygonatum sibiricum 0.051
M KRB Rumex patientia 0.043  0.062 7 5 Deyeuxia arundinacea  0.095
WKZE Chenopodium album 0.043  0.049 i 2225 Carex siderosticta 0.095
o 2F 5 A grimonia pilosa 0.057  0.037 Jb % Paris verticillata 0.087
AR B G i ibir-
585 Aconitum carmichaeli  0.097  0.086 AT Coranium sibir 0.028  0.082
icum
& ¥ Hemerocallis fulva 0.075  0.055 EE Ranunculus japonicus 0.037  0.172
SRR TE Clematis brevi-
5 B} 5 Leonurus artemisia 0.077  0.082 0.054  0.052
caudata
K 353K Paraixeris pinnati- 1% 3 5 453 Rabdosia japoni-
- b 0.084  0.067 A o 0.107  0.118
partita ca
KR35 Clematis hera-
W& Tripolium vulgare 0.063  0.089 o = 0.101  0.069
cletfolia
44T Dianthus chinensis 0.087 0.052 H it 2% Chelidonium majus 0.057 0.104
Wi W 55 Menispermum dau-
s Henbspermi 0092 0.068

ricum
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Figure 2 Species diversity index of shrub layers under forest at Figure 3  Species diversity index of herb layers under forest at

different ages of manchurian walnut plantations different ages of manchurian walnut plantations
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Table 3 One-way ANOVA for shrub and herbage diversity index affect by forest age

Eig 4 =374 F i S5 R ¥y F P
R AR 3 73.233 24.408 13.708 <0.001
HEAR)Z 3 18.633 6.211 26.617 <0.001
D B JZ 3 0.270 0.090 4.084 0.047
AR 3 0.350 0.120 5.133 0.009
H AR JZ 3 0.772 0.257 12.832 <0.001
AR 3 1.528 0.509 16.236 0.002
J AR 2 3 0.390 0.130 5.263 0.008
THEARZ 3 0.270 0.110 5370 0.004
M B SR 3 1.280 0.427 15.472 <0.001
i N~ 3 1.070 0.296 9.823 0.007
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Table 4 Parameters and test values of theoretical variogram models for species diversity indexes

EE B ez (Co) 6 (CotC) PG G/ (CtC) ] AE R PRI
D T I 2 0.023 0.072 0.319 13.2 0.67
H & B 0.017 0.047 0.361 7.6 0.64
J PRI R Y 0.035 0.084 0.416 11.2 0.76
M T Bt 0.027 0.067 0.403 8.4 0.65
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