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Gap Dynamics of Species Diversity in Pinus bungeana Forest in Huanglong Mountain

LI Tan-bao', LI Shu-jing’, WANG Cai-yun’
(1. Northwest Institute of Forest Inventory, Planning and Design , State Forestry Administration, Xian, Shaanxi 710048, China;
2. College of Forestry, Northwest A&F University, Yangling , Shaanxi 712100, China;
3. Lwliang Management Of fice of Landscape and Forestry, Lvliang, Shanxi 033000, China)

Abstract: The dynamic patterns of the species diversity in gaps of different sizes and developmental stages
in Pinus bungeana forest were studied by using Margalef richness index (R), Shannon-wiener index (H'),
Pielou evenness index (Js) and ecological dominance index (1). The results showed that the Shannon-Wie-
ner indices of the herb, shrub and tree layers reached the highest in the conditions of gap gradient [I[ (400
—600 m*) and the pro-metaphase of gaps (45—90 a), which declined with the increase of gap area and
age. The general trend of R and Js were consistent with H in the herb, shrub and tree layers, while the
ecological dominance index was opposite to H'. With the change trend of gap sizes and gap developmental
stages, the Shannon-Wiener indices of tree layers were relatively slower than shrub and herb layers, which
were very sensitive to the temporal-spatial changes in the gaps microhabitat; R, H', Js and A showed sig-
nificant differences among different gap sizes and developmental stages.
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B, AN ¥ B ( Broussonetia papyri fera) . Jll ¥ (Rob-
inia pseudoacacia ) Fl 1 ¥ 55 4k 3 (Spiraea pu-

bescens) 55 5 H /0 B0 H P AR i A s B0 AE AR
W& A (Pistacia chinensis) ,
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Table 2 Quantitative characteristics of main plants in gaps and non-gaps in P. bungeana forest

-~ BEE/ Bk« hm™ %) LS BFERE/(m* « hm™?) A/ %

g LN [N B [N ARER JEARER ARER AR ARER
TeARZ
H R #S (Pinus bungeana) 0.55 0.73 0. 27 0.48 0.58 0.74 46. 47 65. 27
A (Platycladus orientalis) 0. 37 0. 66 0.07 0.21 0.53 0.78 32.37 54.71
TR KE (Quercus wutaishanica) 0.50 0.17 0. 20 0.09 0.43 0. 05 37. 38 10. 35
Bk (Amygdalus davidiana) 0.62 0.06 0.10 0.03 0.43 0. 00 38.07 3.03
5B (Koelreuteria paniculata) 0.33 0.09 0.17 0.07 0. 39 0.01 2.96 5.76
%A (Pistacia chinensis) 0.00 0.23 0. 00 0.03 0. 00 0.01 0. 00 9.18
S (Pinus tabuli formis) 0.14 0.58 0.03 0.02 0.42 0.99 19. 82 53.01
%Pk (Juglans cathayensis) 0.15 0.11 0.02 0.02 0.05 0.01 7.49 4.59
WEE (Castanea mollissima) 0.33 0.13 0.01 0.02 0.02 0.09 12.17 7.64
W7 (Armeniaca sibirica) 0. 30 0.03 0. 06 0.02 0. 50 0. 06 28.71 4. 65
KM (Broussonetia papyrifera) 0.19 0. 00 0.03 0. 00 0. 00 0. 00 7.55 0. 00
HIFE (Robinia pseudoacacia) 0.35 0. 00 0.02 0.00 0. 34 0. 00 24.01 0.00
A2
3% E (Artemisia gmelinii) 0.23 0.17 0.13 0.09 0.17 0.13 17.61 13.22
KT (Lespedeza bicolor) 0.16 0.21 0.08 0.11 0.13 0.15 11.72 15. 85
Wi 2 AR (Leptodermis oblonga) 0.11 0.17 0.09 0.13 0.10 0.15 10. 04 14. 80
WF M (Sophora davidii) 0.09 0.13 0.13 0.14 0.12 0.12 11.49 13.12
AKFEH (Elsholtzia stauntoni) 0.10 0. 06 0.12 0.08 0.09 0.08 10. 25 7.20
% (Forsythia suspensa) 0.08 0.05 0.09 0.06 0.09 0.06 8.61 5. 69
B PG Y24 (Viburnum schensianum) 0.03 0.03 0.07 0.08 0.05 0. 06 4.97 5.42
BH (Cotinus coggygria var. pubescens) 0.02 0.02 0.04 0.05 0.03 0.04 2.61 3.65
A& T (Ostryopsis davidiana) 0.06 0.05 0.07 0.08 0.05 0.06 5.81 6. 34
B (Rosa hugonis) 0.03 0.02 0.05 0. 04 0.05 0.03 4,57 2.77
H 45 (Vitex negundo var. heterophylla) 0.02 0.02 0.03 0.02 0.02 0.02 2.31 2. 40
TG4 (Spiraea pubescens) 0.01 0. 00 0.01 0. 00 0.17 0.01 1. 06 0. 34
AR
KB H (Carex lanceolata) 0.18 0. 30 0.32 0.50 0.25 0.46 24.83 41.43
R 75D (Cleistogenes squarrosa) 0.19 0.12 0.17 0.08 0.15 0. 10 16.73 10. 09
255 (Aster tataricus) 0.07 0.08 0. 04 0.07 0.06 0.08 5.93 7.20
R (Arthraxon hispidus) 0.02 0.04 0.03 0.07 0. 04 0.06 3.13 5.58
Kok B (Anemone tomentosa) 0.07 0. 00 0.06 0. 00 0.05 0. 00 6. 14 0.00
Z W% (Potentilla chinensis) 0.04 0.03 0.05 0.02 0.07 0. 04 5. 34 3.14
3k (Miscanthus sacchari florus) 0. 04 0.02 0.03 0.01 0.02 0.01 3.06 1.26
W FH (Agrimonia pilosa) 0.05 0.03 0. 04 0.02 0. 04 0.02 4. 45 2.24
W EH (Saussurea japonica) 0.03 0.02 0.05 0.02 0. 06 0.03 4.55 2.36
LT Viola phillippica) 0.01 0.03 0.02 0.03 0.02 0. 04 1. 82 3.34
5 (Rubia cordi folia) 0.02 0.06 0.02 0.02 0.02 0.04 1.88 4.10
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Fig. 1 Distribution of diversity indices of different growth forms along gaps size gradient
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Table 3 Variation of species diversity indices of growth forms among different gap sizes

) N TR HEAR AR
W 2 BEAE 4R 2
A cv A cv A cv
R 2.424 0.219 2.712 0.468 3.947 0.614
H’ 1.665 0. 087 1.574 0.184 1.320 0. 204
Js 1.373 0.078 2.007 0. 145 2. 144 0. 367
A 0. 689 0. 067 0.817 0.131 0.790 0.078
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Fig. 2 Distribution of diversity indices of different growth forms along gap developmental stages
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Table 4 Variation of species diversity indices of growth forms among different gap developmental stages
\ , BN A P
Wy Fh 22 REPEHR KL
A Ccv A cv A cv
R 3. 821 0. 086 4.913 0.169 6.743 0.193
1.683 0. 100 2.253 0.109 2.533 0.119
Is 0.726 0. 085 0. 800 0.099 0.772 0.134
A 0. 259 0.247 0.122 0.141 0.113 0. 250
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