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Dominant Species of Shrub-grass Community under Forest during the

Development of Pinus massoniana Plantation Niche Dynamic Analysis

YAO Shan, GUO Qiqgiang” , PAN Jinwen, ZHANG Yaqin, LUO Siqgiong

(College of Forestry, Institute for Forest Resources & Environment, Guizhou University, Guiyang 550025, China)

Abstract. This paper uses space instead of time to lay out typical plots in P. massoniana plantations of dif-
ferent ages in Mengguan Forest Farm in Guizhou Province. Shannon and Levins formulas, Pianka formu-
las are used to analyze the niche dynamics of dominant species in shrub-grass communities at different de-
velopment stages. The results showed that: (1) the important values of the same dominant species is dif-
ferent in different forest stands. The important value of Quercus aliena in the 8a and 18a forest stands are
50. 89% and 47. 32%, respectively, and the important value of Myrsine africana in the 28a forest stands is
50. 49% and for 36a, the important value of Smilax china is 50.62% , and the important value of Dicran-
opteris dichotoma always ranks first in each developmental stage. (2) Q. aliena and S. china have an ab-
solute advantage in the niche width, Vaccinium bracteatum and Castanea seguinii increase in niche width
with increasing age, and D. dichotoma niche width increases with the increase in stand age. Microlepia

marginata and Deyeuxia arundinacea show a trend of first increasing and then decreasing with the in-
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crease of stand age. There is no absolute positive or negative relationship between the importance values of

shrub and grass and the width of niche. The same species adapts to the environment and resources in dif-

ferent periods. The utilization capacity is different. (3) Q. aliena and S. china, M. africana and C.

seguinii » Stenoloma chusanum and M. marginata, D.

arundinacea and Arthraxon hispidus and other

species pairs show strong similarities in ecological or biological characteristics. Species with large niche

width values are not synchronized with other species’ niche overlap values.

Key words: Pinus massoniana plantation; shrub herb community; niche width; niche overlap value
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Table 1 Important values and niche widths of dominant species of shrubs and grasses
in P. massoniana plantations with different ages
M 8a 18a 28a 36a
Forest ) Fl £ FR Species name
layer v B B v B, B, v B, B, v B, B,
Wit Ak Quercus aliena 50. 89 2.55 1.02 47.32 3.25 1.27 47. 66 6.78 2.03 32.99 4. 34 1. 65
KB Smilax china 37.96  2.28 0.92  36.08  3.85 1.37  43.77  6.31 1.99  50.62  3.34 1.61
F O Castanea seguinii 37.29 1. 80 0. 64 17. 40 2.00 0.69 13.42 2.67 1.04 19. 85 2.72 1. 04
BBk Vaccinium bracteatum 32.10 1. 60 0.56 39.49 — — — 5.50 1. 88 40. 94 5.77 1.84
K Eurya japonica 17.49 1. 00 0.00 8.72
HEAJZ
Shrub = 5% Caesalpinia decapetala 15. 67 1. 00 0. 00 17.46 2.00 0.69 10.71 2.00 0.69 8.18 1. 60 0.56
fover AT Myrsine africana 12.90 1. 00 0. 00 34.78 1.23 0. 34 50. 49 5.69 1. 88 18. 54 3.14 1.26
B} %% % Rosa multiflora 12.78 1. 00 0. 00 9. 84 1. 00 0. 00 — — — — — —
W Broussonetia kazinoki 12.63 1. 00 0. 00 — — — — — — — — —
W%E Rubus corchorifolius 12.63 1.00 0. 00 — — — — — — — — —
&K Lonicera maackii 12.45  1.00 0. 00
2 F Dicranopteris dichotoma 44. 85 1.47 0.50 28. 04 1.72 0.61 46. 38 5.99 1.85 11.73 6.16 1. 89
NGB Microlepia marginata  41.56  2.84 1,07  25.98  2.96  1.09  21.61 3.22  1.34 — 2.05 0.83
5% Stenoloma chusanum 40. 33 2.56 1. 00 8.57 1.00 0.00 43. 85 5.29 1. 90 25.94 3.27 1.33
B} 45 3 Deyeuxia arundinacea 35.88 2.31 0.94 10. 34 3.31 1.29 23.37 5.49 1.74 23.77 5.12 1.72
WL BB Dryopteris fuscipes  16.73  1.00  0.00  19.52  1.00  0.00 — — — 38.27  5.10 1.70
A
Herb  ’EHK Arthrazxon hispidus 13.72 1.76 0.62 20. 81 1. 00 0.00 3.75 1. 00 0.00
o 4B Achyranthes bidentata 12.29  1.00 0.00  10.53  1.00 0.00
£5F Festuca ovina 12.07 1. 00 0. 00 8. 64 1.00 0. 00 — — — — — —
W3 B Oxalis corniculata 11.73 1.00 0.00 — — — — — — — — —
FIXGLE H . nemorum 11.47  1.00 0.00 8.41  1.00 0.00 — — — — — —
#hi Polygonatum sibiricum 11.43 1. 00 0. 00 — — — — — — — — —
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Table 2 Niche overlap values between species pairs of shrub layer with different forest ages
ﬁft GRER o wmmoomE ek Rk RE Wm0 BER wiE BR g 8%

HEHS. china 0. 82 0.55 0.36 0. 44 0. 69 0.36 0.55 0.09 0. 36 0. 09

WiHHE Q. aliena 0.53 0.25 0.58 0.73 0.25 0.53 0.22 0.25 0.22

BHA L. maackii 0. 00 0. 60 0.71 0. 00 1. 00 0.00 0. 00 0.00

¥A E.japonica 0.00 0. 00 1.00 0. 00 0. 00 1.00 0.00

XU C. seguinii 0.67 0. 00 0.33 0.67 0. 00 0.67

. F V. bracteatum 0. 00 0.75 0.25 0. 00 0.25
TR R. multi flora 0. 00 0. 00 1. 00 0.00

AT M. africana 0.00 0. 00 0. 00

g B. kazinoki 0. 00 1.00

1% R. corchori folius 0. 00
LS. china 0. 88 0. 30 0. 60 0.20 0. 36 0. 60

Witk Q. aliena 0.42 0.70 0.09 0. 50 0.70

AR E.japonica 1. 00 0. 00 0.32 1.00

18 FIE C. seguinii 0. 00 0.55 1. 00
B354 R. multi flora 0. 00 0.00

AT M. africana 0.86

H#HS. china 0. 90 0.43 0. 64 0.49 0. 20

¥k Q. aliena 0.29 0. 65 0.56 0.10

28a FI C. seguinii 0.82 0.37 0. 00
M V. bracteatum 0.56 0.27

AT M. africana 0.29
S, china 0.28 0.25 0.33 0.24 0.15

Wit Q. aliena 0. 60 0.88 0. 69 0. 47

36a FH C. seguinii 0.70 0.97 0.53
FEdl. bracteatum 0.33 0.19

A M. africana 0.61
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Table 3 Niche overlap between species pairs of herbaceous species in different forest ages
e T DA n g BEB u am e g B 5
Fz;cest Species name = (A A PR Py BN T i o 4 Bk FF D undinacea
NG R M. marginata 0.22 0.22 0.22 0.39 0.48 0.57 0.22 0. 94 0.39 0. 69
I O. corniculata 1.00 1.00 0. 00 0.71 0. 00 1.00 0.36 0. 00 0.87
#AG T H. nemorum 1.00 0. 00 0. 69 0. 00 1.00 0.36 0. 00 0. 66
HIEBEBIR D. fuscipes 0. 00 0.74 0. 00 1.00 0. 36 0. 00 0.68
HORG P. sibiricum 0.55 0.29 0. 00 1.07 1. 00 0.26
. JEE A, hispidus 0.09 0. 69 0.58 0.31 0.96
3% D. dichotoma 0.00 0. 84 0.20 0. 67
FE A, bidentata 0. 36 0.00 071
558 S. chusanum 0.42 0.63
3 F.ovina 0. 26
WG HR M. marginata 0. 00 0.00 0.00 0.62 0. 00 0.31 0. 00 0.90
FXG TS H. nemorum 1. 00 1.00 0. 00 1.00 0. 00 1.00 0.55
WEBEER D. fuscipes 1. 00 0. 00 1.00 0. 00 1.00 0.55
JEH AL hispidus 0. 00 1. 00 0.00 1. 00 0.55
e 1H#H D. dichotoma 0.00 0.30 0.00 0.68
4 A. bidentata 0.00 1.00 0.55
Bk S. chusanum 0. 00 0.55
3 F.ovina 0.55
G R M. marginata 0. 00 0.37 0.97 0.95
K AL hispidus 0. 86 0.11 0. 00
28a
™H D. dichotoma 0. 54 0.48
B3R S. chusanum 0.75
G835 M. marginata 0.00 0.75 0.93 0.43
WEBEEIR D. fuscipes 0.70 0.20 0.67
oo 3£ D. dichotoma 0.38 0. 44
Bk S. chusanum 0. 87
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