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EFFECTS OF FARGESIA NITIDA ON REGENERATION OF ABIES FAXONIANA
SEEDLINGS NEAR THE EDGE OF SUBALPINE DARK CONIFEROUS FOREST
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Abstract Aims Many researches have shown that the interlaced roots of dwarf bamboo Fargesia nitida
can influence the regeneration of trees and the growth of seedlings and saplings through competition for light
water and nutrients. We explore the effect of dwarf bamboo on the regeneration of Abies faxoniana on the forest
edge and estimate the effect of dwarf bamboo on the dispersal and community development. We asked 1 how
will quantitative characteristics and population structure change under different densities of F. nitida and 2
how will the density of F. nitida influence the growth and biomass allocation of A. faxoniana seedlings
Methods We sampled five belt transects and analyzed 30 plots within each transect in Wolong Giant Panda
Nature Reserve 30°51'41” N 102°58'21" K during August and September 2005. The transects were selected
based on different densities of F. nitida 1i.e. distance to the F. nitida cluster 2 m outside the cluster
Zone 1 1 m outside the cluster Zone 2 1 m inside the cluster Zone 3 2 m inside the cluster Zone
4 and 3 m inside the cluster Zone 5 . We measured the height basal diameter and crown of each A. faxo-
niana seedling. We used five BD classes [ 0<BD<0.3cecm [ 0.3em<sBD<0.6cm [l 0.6
em<BD<0.9cem [N 0.9em<BD<1.2ecm V BD=1.2cm and five size classes | 0< H
<15em I 15em<H<30cem I 30cmsH<45cecm N 45 ecm<H<60cm and V H=
60 cm . The seedlings were divided into two groups large H >0.2 m and small H<0.2m to explore

the accumulation and allocation of biomass by A. faxoniana seedlings. We obtained data on biomass from re-
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gression equations based on a sample of 60 A. faxoniana seedlings.

Important findings Regeneration and growth of A. faxoniana seedlings were restrained in the F. nitida-

dominated zones and dispersal of the A. faxoniana population and development of an A. faxoniana-dominat-

ed community were affected. Closer to F. nitida clusters the number of old seedlings and the efficiency of

transformation  seedling number ratio of the next BD class to the preceding BD class were reduced the older

the A. faxoniana seedlings the smaller the efficiency of transformation  the peak of number of seedlings

moved from larger [l to the smallest size |  the total biomass and allocation of biomass aboveground of

A. faxoniana seedlings decreased and the presence of F. nitida restrained the height growth of small [

A. faxoniana seedlings confirmed by regression of basal diameter and height . The expansion of crowns of

bigger [l seedlings increased in moderate density Zone 4 of F. nitida .

Key words Fargesia nitida  Abies faxoniana regeneration of seedling population structure allocation of

biomass
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3~5cm 5 I H<15em 1 15
2 cm em<H<30cm I 30ecmsH<45cem IV 45 em<

1.2 H<60ecm V H=60 cm BD
2005 8~9 5 I BD<0.3cecm 1l
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IV 09em<BD<1.2em V BD=1.2cm

123m 1 2m 5
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1 2 3 4 5 1 H=0.2m Taylor et al. 2004
5 One-way ANOVA 5
30 Imx1m
1 Regression
SPSS10.0
60
2
2.1
Xz p>0.05 5 5
1 9 ‘m? 3
1.3 61 -m* 5
5 H 3> 2> 4> 1> 5 3
sk
Outside the HANESEIDR
bamboo cluster Boundary of bamboo
. « cluster
(P-Ng
Inside the
bamboo cluster
} 1m
— /
—~
30 m
1
Fig.1 Design of transect sampling
21m 123m 5 1 5 30 1mxlm
Five belt transects with 30 continuous 1 m x 1 m plots were arranged at the edge of the forest. From the boundary of bamboo cluster 2 m outside
the cluster Zone 1 1 m outside the cluster Zone 2 1 m inside the cluster Zone 3 2 m inside the cluster Zone 4 and 3 m inside the cluster Zone 5
1
Table 1  Regression models of biomass
Liner regression Correlation coefficient R?
Root dry mass and basal diameter y=10.674x —2.603 0.582"
Stem dry mass and basal diameter y=13.754x - 4.146 0.530™
Leave dry mass and basal diameter y=1.173x - 0.268 0.598™
Branch dry mass and basal diameter y=7.266x —2.092 0.618"

%% p<0.0l
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Table 2 Density of different BD class of seedling in five different transects
1 Zone 1 2 Zone 2 3 Zone 3 4 Zone 4 5 Zone 5

BD ind: m™?2 ind. m~2 ind: m™? ind: m™?2 ind: m™?2
class Number Density Number Density Number Density Number Density Number Density
il 7 2+0.42 28 9+0.08 66 22£0.04" 73 24£0.01° 15 5+0.02
Il 21 7+0.50" 42 14+1.84" 81 27 £1.90 24 8+1.35" 9 3£0.11°
I 27 9+0.19® 34 11£0.59° 28 9+0.68" 15 5+0.69" 4 1£0.22°
N 20 7+0.73" 12 4+0.33™ 5 2£0.22™ 1 0 0 0
Vv 8 3+0.22™ 3 1+£0.22™ 3 1+£0.33™ 0 0 0 0

Total 83 28 119 40 183 61 113 38 28 9

ns The values sharing the different letters are significantly different at p < 0.05. The ns means that

there is no significant difference

Table 3 Efficiency of tran:for:lation from seedlings to saplings in five different transects
Efficiency of transformation 1 Zone 1 2 Zone 2 3 Zone 3 4 Zone 4 5 Zone 5
A ll/1 / / / 0.33 0.60
B I/l / 0.81 0.35 0.63 0.44
c N/l 0.74 0.35 0.18 0.07 0.00
D V/IV 0.40 0.25 0.60 0.00 0.00
2.2.1 I mw
4 5 BD=0.9 cm Il 2 1T I I
I 0.6 cm< BD <0.9 cm I 3 I 1
4 p<0.01 2 3 4 5 1 5
5 4 0.3 cm 1
5 5 1
p>0.05 1 BD < 0.3 e¢m 1
p <0.05 1 5
2 3 4 4 5 3 1 2 3
5 1 I 1
2.2.2 I\ Il 2 1 I
5 Il Il 3
2 1 2 3 1 I 1 4 5 1
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Table 4 Average crown of different BD classes in five different transects Mean = SE

cm

-2
Average crown cm

BD class 1 Zone 1 2 Zone 2 3 Zone 3 4 Zone 4 5 Zone 5
0.0~0.3 32.00 +4.62™ 34.00+9.92% 46.00+9.10™ 47.00 = 8.58™ 39.00 +0.00™
0.3~0.6 254.00 = 74.78™ 176.00 + 24.50™ 227.00 + 47.44™ 251.00 73.17™ 132.00 = 27.44™
0.6~0.9 543.00 + 95.66™ 460.00 = 65.09" 431.00 = 50.96" 737.00 = 151.22° 140.00 + 59.20"
0.9~1.2 1 194.00  126.42"™ 1 096.00 = 157.52"™ 891.00 = 532.80™ / /

=1.2 1578.00 +405.54™  2988.00+556.57™ 4 150.00 = 1299.52"™ / /

ns

there is no significant difference

55

The values sharing the different letters are significantly different at p < 0.01. The ns means that

+

Table 5 Average height of different BD classes in five different transects Mean + SE

Average height cm

cm

BD class 1 Zone 1 2 Zone 2 3 Zone 3 4 Zone 4 5 Zone 5

0.0~0.3 8.79+1.30° 6.390.60" 7.72+0.38 5.48+0.35™ 4.27+0.47°

0.3~0.6 16.45 +1.50™ 18.66 +1.03™ 18.02+0.73™ 15.88 +2.05"™ 19.33 +1.70™

0.6~0.9 32.22+1.78" 30.24 + 1.64™ 29.14+2.07™ 29.87 +2.87™ 30.25+6.05™

0.9~1.2 43.78 +2.69™ 40.42+3.08™ 41.40+10.27™ / /

=1.2 49.13 +5.66™ 62.00 +9.24"™ 53.67 + 10.90™ / /
ns The values sharing the different letters are significantly different at p <0.01. The ns means that
there is no significant difference
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Fig.2 Different BD classes of seedlings in five different transects 3 5
12345 1 2 3 4 5123 4 and5 Fig.3 Different size classes of seedling in five different transects

represent Zone 1 Zone 2 Zone 3 Zone 4 and Zone 5  respectively 12345 1 2 3 4 51 2 3 4 and5

2.2.3

p<0.01

represent Zone 1 Zone 2 Zone 3 Zone 4 and Zone 5  respectively

2.3

5 p<0.05
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1 5 » <0.05
1 2 3 4 5
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7
6 5
Table 6  Regression equation and correlation coefficient in five different transects

1 Zone 1 2 Zone 2 3 Zone 3 4 Zone 4 5 Zone 5
Liner regression y=42.78x-1.43 y=42.32x-0.62 y=40.84x-0.39 y=37.83x-0.64 y=36.58x+0.99
Correlation coefficient R* 0.61 0.67 0.53 0.49 0.52

F  F-value of R? 116.82" 195.43™ 114.88 " 41.69™ 10.36 ™

Basal diameter is the independent and height is the dependent ** p <0.01

7 5 +
Table 7 Biomass of different organs of two size seedlings in five different transects Mean + SE
Total biomass of each part g 30 m~2 1 Zone 1 2 Zone 2 3 Zone 3 4 Zone 4 5 Zone 5
Total biomass of roots 2.04+0.09" 2.25+0.11% 5.17+0.01° 1.97+0.06% 0.43+0.18"
Younger Total biomass of stems 2.10+0.43% 2.13+0.42% 4.95+0.05" 1.90 +0.24% 0.43+0.72"
?dl(l)“gz Total biomass of leaves 0.240.45%  0.26+0.42°  0.61£0.05  0.23£0.24®  0.05+0.74"
<0.2m
Total biomass of branches 1.18+0.42% 1.22+0.41% 2.83+0.05 1.08+0.24% 0.24+0.71"
Total biomass of aboveground 3,56 +0.04% 3.71+0.03" 8.59+0.01° 3.29+0.02% 0.73+0.06"
Root mass/aboveground mass 0.44+0.13% 0.69+0.73% 1.50 +0.59° 0.64+0.79" 0.12+0.28"
Total biomass 5.56+0.56% 5.86+2.28% 13.56 +1.67° 5.18+2.32% 1.16+0.43"
Total biomass of roots 12.99+0.67°  10.83 +0.80° 8.45+0.07" 2.58+0.43 0.97 +1.30"
Older Total biomass of stems 15.26+0.63*  12.34£0.71* 9.51+0.07° 2.90+0.39 1.04+1.17°
Sljedl(l)“gz Total biomass of leaves 1.46+0.56°  1.23+0.68"  0.96+0.06'  0.204£0.37"  0.11=1.10"
=0.2m
Total biomass of branches 8.24+0.34° 6.72+0.38° 5.20+0.04° 1.58+0.21" 0.58£0.63"
Total biomass of aboveground ~ 24.89+0.09*°  20.30+0.10°  15.70+0.01°  4.79+0.05 1.74£0.16"
Root mass/aboveground mass 0.99+0.17° 1.12+0.33° 0.97£0.13° 0.29£0.33 0.15+0.22"
Total biomass 37.95+£1.46°  31.11+1.58° 24.11+1.69"  7.35+1.83" 2.70+1.21°
Total biomass of seedlings 43.51+0.85*  36.97+1.57* 37.67+1.68° 12.53+2.05"°  3.86+0.84"
The values sharing the different letters are significantly different at p <0.05
Taylor 2004
3
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2000
Nakashizuka 1989
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3 Guilherme 2004
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