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Abstract: Moso bamboo (Phyllostachys edulis) stands, one of the most economic forest-types in China, possess
many advantages over other types, such as rapid growth, wide distribution, and high production. Much research
on competition of Moso bamboo, such as intraspecific and interspecific competition, the relationship between
biomass and competition, and improvements of competition index, has been conducted, but this study focused
on spatial variability and its dynamic analysis of bamboo competition in distance scale dependence, which has
been neglected. Based on data collected from 2009-2015 in the Moso bamboo stand of Tianmu Mountain Na-
tional Nature Reserve of Zhejiang Province, the Hegyi Competition Index (CI) was calculated based on Geo-
graphic Information System (GIS). Spatial semivariogram was used to analyze the auto-correlation range of Cl
and its anisotropy. Also Moran’s [ and Empirical Bayesian Kriging (EBK) were used to describe dynamic
changes in the competitive spatial pattern. Results showed that spatial distribution of CI for Moso bamboo had a
significant general global autocorrelation (P<<0.001). Bamboos of the same competitive intensity were dis-
tributed evenly. Also, Moso bamboo stands had strong spatial variation due to their structural features. The CI

spatial pattern, influenced by micro topography, existing anisotropy, and an extreme climate, reduced spatial
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heterogeneity and was inclined to be isotropic. The competition range appeared inverse to change in the on-year
and off-year growth cycles with the average range being 4.306 m. This range could be used as the distance
scale for the basis of determining competition unit radius and for control of the Moso bamboo competitive rela-
tionship. Even though Moso bamboo competition increased from off-years to on-years, its competition lessened
from on-years to off-years. These research results could provide a reference for adjusting and controlling the
competitive relationships in Moso bamboo stand management. [Ch, 6 fig. 5 tab. 27 ref]
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Table 1  Statistical summary of competition index in each year

— S

i W e mam moem mngmw F P P
2009 5 406 6.579 1.203 14.599 35.62 1.071 0.000 0.564
2010 6 238 6.569 1.203 17.582 38.09 1.305 0.000 0.682
2011 5 906 6.279 1.488 17.479 37.13 1.350 0.000 0.441
2012 5 964 6.355 1.522 17.737 39.40 1.406 0.000 0.488
2013 5 690 6.212 1.587 17.701 39.02 1.411 0.000 0.161
2014 6 032 6.432 1.618 18.442 40.80 1.453 0.000 0.100
2015 5942 6.477 1.333 18.426 40.69 1.404 0.000 0.127

Sy 6.415 1.422 17.440 38.69
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Table 2 Spatial autocorrelation of competition index of bamboo in each year

Ay Ia Pia A0y IE Pa
2009 0.218 0 <0.001 2013 0.226 5 <0.001
2010 0.197 5 <0.001 2014 0.220 7 <0.001
2011 0.251 7 <0.001 2015 0.214 0 <0.001
2012 0.220 7 <0.001
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Table 3 Statistical summary of diameter at breast height of bamboo in altitude

i 4840 W 34 fem J M fft/em K ffifem 5 5 R K% BB
B 10.40 33 19.3 18.29 2932
a3 10.87 1.2 17.0 15.21 3979
T8 11.34 3.1 22.0 14.22 2 521
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Table 4 Parameters of semivariogram model of competition index of bamboo in each year

A0 By Y (H HH1E SiH LU % A /m AP/ () YuE R
2009 i BB 1 0.007 2 0.055 8 88.71 4.467 90 0.971
2010 i BB Y 0.012 7 0.057 0 81.78 4.068 86 0.977
2011 iR ve il 0.007 0 0.054 5 88.62 4.581 90 0.976
2012 i s Y 0.010 8 0.060 0 84.75 4.170 86 0.976
2013 5 B A 0.006 7 0.058 9 89.79 4.474 91 0.979
2014 i B AL 0.010 2 0.062 9 86.05 4.059 89 0.977
2015 i B AL 0.010 9 0.064 9 85.62 4.322 86 0.974
-y 4.306 88
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Figure 3 Spatial distribution pattern of competition index by Empirical Bayesian Kriging
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Table 5  Statistical summary of changed pixel of raster data through the years
TR S I A S e G2 AN T B SFRITERE S e A S 52 A I ALY
i K i K
ARG m’ m’ A5 Ak m? m?
2009-2010 0.072 0 8 415.26 1584.74 2013-2014 0.025 5 6 191.17 3 808.83
2010-2011 -0.035 4 271297 7 287.03 2014-2015 -0.004 5 4 685.20 5314.80
2011-2012 0.012 4 5424.52 457548 REEFER] 0.007 8 5 148.60 4 851.40
2012-2013 -0.022 9 3462.48 6 537.52
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