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A[}ﬁmm In this study, we selected Picea asperata with various growth status within the single spruce plantation in the
western Sichuan to investigate their radial growth dynamics in various growth periods and the relationships with different
climatic factors. We also applied the technique of thinning by mimicing gap formation, to explore the release effect of radial
growth after the gap creation. The results showed that (1) the radial growth process was divided into two phases: the fast-
growing period (1982-1993) and the slow-down-growing period (1994-2005); in both phases the average annual radial growth
increment of the dominant trees was significantly greater than that of the oppressed ones; (2) the tree-ring indices were related
to climatic factors, including mean monthly temperature in previous October, annual evaporation and annual aridity index.
This suggested that annual evaporation was the key factor to restricted radial growth; (3) the thinning by stimulating gap
formation promoted the radial growth of spruce individuals. The release effect of growth at the gap fringe was stronger than
that within stand canopy, and the effect of growth release was significantly stronger for dominant trees than the oppressed
trees. We concluded that low intensity of thinning by mimicing gap formation can improve the forest environment quality and
the individual ability in environmental resources utilization. Therefore, preferentially felling the oppressed trees and retaining
the dominant trees within the single spruce plantation is suggested to be the key countermeasure to optimize the low intensity
of gap model thinning and promote and retain growth release effect. Fig 5, Tab 4, Ref 50
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Table 1 The information of plant samples at various growth states within the single spruce plantation at Maoxian, Sichuan
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Height  Clear bole height Peeled DBH before thinning DBH increase after thinning :
Growth state Habitat number  number
(H/m) (H/m) (D/cm) (D/cm) o) )
AR M % Gap fringe 4
Dominant tree 15.8+0.8 10.5+1.0 29.53+0.25 3.63+0.29 BKF Within stand 7 3
SEHAR M 1% Gap fringe 10
Intermediate tree 13.4+0.5 8.1£0.4 25.12+0.45 2.83+0.21 P Within stand 12 5
YN MBI % Gap fringe 1
O e 12.0+0.2 8.7+0.4 19.10+0.56 2.09+0.34 B4 Within stand 3 5
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Fig. 2 The average annual radial growth increment and fitting curve of the dominant trees and the oppressed trees in the single spruce

plantation at Maoxian, Sichuan
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Fig. 3 Standard tree-ring chronology and residual tree-ring chronology of the dominant trees within the single spruce plantation at Maoxian, Sichuan
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Table 2 Chronology statistics of standard tree-ring chronology and residual tree-ring chronology
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Fig. 4 Correlation analysis between climate and the standard tree-ring chronology of the dominant trees at Maoxian, Sichuan (1989-
2004, month time span)
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Bar diagrams are the results of correlation analysis. The asterisks above columns represent significant effects (P<0.05, 2-tailed) for correlation

analysis; the double asterisks above columns represent highly significant effects (P<0.01, 2-tailed) for correlation analysis
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Table 3 Correlation analysis between climate and the standard tree-ring chronology of the dominant trees at Maoxian, Sichuan (1989-
2004, year time span; 2-tailed)

SfEFEFR Climate indicator HH 5% 2280 Person correlation Sig. (2-tailed) N
4EMHR Average annual temperature -0.539* 0.031 14
>10 CFUE Accumulated temperature > 10 °C -0.397 0.128 14
>5 CHE Accumulated temperature > 5 °C -0.515* 0.041 14
W BZ 5% Warmth index (W) -0.516* 0.041 14
FEARFEHL Coldness index (CI) -0.001 0.998 14
i AR 2% Annual range temperature (ART) 0.073 0.788 14
E[EMH Annual rainfall 0.455 0.077 14
4E7% ) & Annual evaporation -0.701%* 0.002 14
AEHVE R Average humidity -0.102 0.706 14
T Dryness -0.655%* 0.006 14

* P<0.05; ** P<0.01

=4 RESEATAMMRERINRA EEKBRBMEIYRI SEFIELR

Table 4 The result of ME3YR method to determine the growth release effect within the single spruce plantation at Maoxian, Sichuan

ft#K Dominant trees

SEH K Intermediate trees R Oppressed trees

iﬁf VUSCRUE S NG VINGRUE S NG| VINGBUESS PR
Gap fringe Within stand Gap fringe Within stand Gap fringe Within stand
2001 0.685 0.766 -1.540 0.040 0.134 -0.016
2002 -0.177 -0.731 3.310 -0.786 -0.235 1.059
2003 -0.312 -0.599 2.130 0.416 -0.034 -0.222
2004 -0.214 -0.442 3.310 -0.387 0.013 1.639
2005 0.218 -0.317 2.467 -0.140 -0.046 -0.555
2006 (&if% Gap model thinning) -0.472 -0.584 3.226 -0.866 -0.047 1.141
2007 0.220 0.442 -2.383 0.410 0.118 -0.470
2008 0.889 0.086 3.310 -0.119 0.324 1.347
2009 0.721 0.090 -2.046 0.211 0.018 -0.557
2010 -0.338 -0.859 3.217 0.064 -0.062 1.246

BARFE - R TES0, FRLEmf ) =34F. IRLEOR = fe e A KR 4

The bold data indicate the presence of growth release effect, which was defined as any three consecutive years of growth that exceeded the mean
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Fig. 5 Dynamics of average annual radial growth increment for various growth states (dominant, intermediate and oppressed trees) at

different positions (gap fringe / within stand) after the gap model thinning treatment within the single spruce plantation at Maoxian,

Sichuan
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DTW, dominant trees within stand; DTF, dominant trees at the gap fringe; NLW, intermediate trees within stand; NLF, intermediate trees at the gap fringe;

DDW, oppressed trees within stand; DDF, oppressed trees at the gap fringe
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