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Abstract The effect of dwarf bamboo Fargesia nitida on the regeneration and on the dynamics of the dominant population
in subalpine dark coniferous forest Abies faxoniana were analyzed in different environments of the dwarf bamboo. Three
different environments of dwarf bamboo including high density of bamboo 30 — 50 plants/m*>  HB  low density of
bamboo 10 — 15 plants/m’ LB and without bamboo WB  were found in the experiment site. The initial A.
Jaxoniana population was classified into three categories seedling H <33c¢cm  sapling H=33cem D <2.5¢cm  and
small tree 2.5cm<<D <7.5cm . In each stand height diameter at breast height for saplings lower than 150 cm the
basal diameter was measured  and diameter of crown of each A. faxoniana were determined in all 5 m x5 m plots. For
seedlings only height and number were noted. We had got 103 plots in total 38 in LB 35 in HB and 30 in WB. It% hard

to discuss the dynamics of A. faxoniana population in HB because of low number of individuals. Therefore three static life
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tables of A. faxoniana population at initial stage including LB WB and all stands were worked out. The curves of their
survival rate mortality rate disappearance rate and survival function were drawn to analyze the population dynamics.
Parallel at least three A. faxoniana individuals were obtained from each size class 0.1 —0.3 ¢cm 0.3 —0.6 cm 0.6 —
0.9 cm and 0.9 —1.1cm in three densities of bamboo HB LB and WB to analyze the biomass allocation pattern. The
results were as follows in all stands the survival curve of the A. faxoniana initial population appeared to be a type of
Deevey-IlI with an abundant seedling bank high mortality rate in sapling stage and a higher life expectancy in small tree
stage. The A. faxoniana initial population appeared to be a type of Deevey-1l in LB and a type of Deevey-Il in WB.
There was a larger seedling bank but much lower mortality rate of seedlings in WB than those in LB. The curve of
disappearance rate reached two peaks at the stage of seedling and small tree in LB but just one at the stage of sapling in
WB. During the stage from seedling to sapling the number of A. faxoniana individuals was always larger in WB than those
in LB and it’s reversed in the late stage of sapling. Both of the leaf weight ratio and the allometry height / basal
diameter increased in HB. Our work shows that the A. faxoniana seedling establishment is prohibited intensively by a

dense population of F. nitida but the effect of low density of F. nitida may be two-sided.
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Table 1 Static life table of Abies faxoniana at initial stage in all stands
Size class ax Ix dx qx Lx Tx Ex Sx Kx
1 391 1000 416. 880 0.418 791. 560 1869. 565 1.870 0.583 0.539
2 228 583.120 401.535 0.689 382.353 882.353 1.513 0.311 1.167
3 71 181.586  132.992 0.732 115.090 304.348 1.676 0.268 1.318
4 19 48.593 7.673 0.158 44.757 122.762 2.526 0.842 0.172
5 16 40.921 25.575 0.625 28.133 74.169 1.813 0.375 0.981
6 6 15.345 2.559 0.167 14. 066 33.248 2.167 0.833 0.182
7 5 12.788 7.673 0.600 8.951 17.903 1.400 0.400 0.916
8 2 5.115 2.556 5.115 1.000
ax  x Survival individuals a'x Survival individuals after smooth out Ix
Standard survival individuals dx Standard mortality individuals gx Mortality rate Lx x  x+1
Survival individuals Tx x x Total individuals Ex x Expecting life Sx Survival
rate Kx Killing power the same below
2
149 /950m*  0.157 /m’ 65.4% 70.5%
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1
2
Table 2  Static life table of Abies faxoniana at initial stage in LB
. ax a'x Ix dx qx Lx Tx Ex Sx Kx
Size class
1 149 149 1000 704. 698 0.705 647.651 1630. 872 1.631 0.295 1.220
2 51 44 295.302 107.383 0.364 241.611 630. 872 2.136 0.636 0.452
3 16 28 187.919 107.383 0.571 134.228 335.570 1.786 0.429 0. 847
4 4 12 80.537 53.691 0.667 53.691 147.651 1.833 0.333 1.099
5 5 4 26. 846 6.711 0.250 23.490 67.114 2.500 0.750 0.288
6 1 3 20. 134 6.711 0.333 16.779 40.268 2.000 0.667 0.405
7 1 2 13.423 6.711 0.500 10.067 20.134 1.500 0.500 0.693
8 1 1 6.711 6.711 3.356 6.711 1.000
3 241 /750m*>  0.321 /m’ 50%
28.6% T10%
73% 1/4
2
3
Table 3 Static life table of Abies faxoniana at initial stage in WB
. ax Ix dx qx Lx Tx Ex Sx Kx
Size class
1 241 1000 286.307 0.286 856. 846 2004. 149 2.004 0.714 0.337
2 172 713.693  518.672 0.727 454.357 1004. 149 1.407 0.273 1.297
3 47 195.021  145.228 0.745 122.407 290.456 1.489 0.255 1.365
4 12 49.793 33.195 0.667 33.195 95.436 1.917 0.333 1.099
5 4 16.598 4.149 0.250 14.523 45.643 2.750 0.750 0.288
6 3 12.448 4.149 0.333 10.373 29.046 2.333 0.667 0.405
7 2 8.299 0 0 8.299 16.598 2.000 1.000 0.000
8 2 8.299 8.299 4.149 8.299 1.000
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Fig. 1 Survival curve of Abies faxoniana population at initial stage
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Table 4 The type of survival curve of Abies faxonian initial population in different Fargesia nitida environments
ITtems Low bamboo density Without bamboo All stands
Exponential function y =546. 3638¢ =% 6435 y =754. 0052¢ ~* 752 y =794. 5567¢ =781«
F /R 204.0253/0.9880 38.4067/0. 9406 110.4825/0.9781
Power function y =468. 6274x ~1- %8 y =776. 3243x =>4 y =722, 94745 %3468
F /R 72.7608/0.9673 220.9933/0.9889 172.5109/0. 9858
Type of survival curve Deevey 1l Deevey Il Deevey Il
— B oo NEREEEY e St
All stands Low bamboo density Without bamboo
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Fig.2 Mortality rate a and disappearance rate b curves of Abies faxoniana population at initial stage
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Fig. 3 Survival function curve of Abies faxoniana population at initial stage with different Fargesia nitida
a Survival rate curve b Cumulative mortality curve ¢ Risk curve d Mortality

density curve
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