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Dynamic analysis of spatial structure in a close-to-nature Phyllostachys edulis

stands
QIU Jianxi',TANG Mengping'>* , SHEN Lifen', LOU Minghua', PANG Chunmei’

1 School of Environment and Resource, Zhejiang Agriculture and Forestry University, Linan 311300, China
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Abstract : Moso bamboo ( Phyllostachys edulis) forests are one of the most economic forests in China, and they possess a lot
of advantages over other forest types, such as rapid growth, wide distribution, and high production. Traditional moso
bamboo stand management involves a predatory management approach which focuses on economic benefits, blind pursuit the
production of bamboo and bamboo shoots, and a lack of emphasis regarding the relationship between structure and function.
Due to these reasons, this management leads to a series of problems such as soil degradation, increases in plant diseases
and insect problems, the inability to withstand natural disasters, and environmental degradation. Thus, this suggests that
the relationship between stand structure and function is a key factor to the sustainable management of these bamboo forests.

Traditional descriptions of moso bamboo stand structure have focused on stand-level collective attributes such as
density, species composition, and basal area. However, given a general lack of spatial information, non-spatial attributes
are difficult to use for accurately estimating whole stand characteristics. The spatial structure of a forest can reflect

environmental processes, such as competition, regeneration, spatial distribution, and mortality. These factors can affect the
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stability , the development, and the management of a stand. Therefore, forest spatial structure approach would involve spatial
pattern, mingling, and competition. Information regarding bamboo forest spatial structure is necessary for stand structure
optimization. Many static spatial studies have been conducted in bamboo forests, including mingling, spatial pattern, and
competition, and so on. Compared with other types of forests, bamboo grows faster, and this provides the possibility to study
the dynamic change rule of stand spatial structure. Previous studies had not yet shown the dynamic change of moso bamboo
stand spatial structure. Therefore, three spatial structure parameters, uniform angle index, neighborhood comparison, and
age mingling degree were used to analyze the moso bamboo stand spatial structure dynamics ( change) from 2009 to 2012,
and thus provide theoretical basis for sustainable moso bamboo forest management.

In July of 2009, one 100 mX100 m standard plot was established in a close-to-nature Phyllostachys edulis stand in
Tianmu Mountain National Nature Reserve, Zhejiang Province. The plot was divided into 100 units by adjacent grid
inventory, and has been annually surveyed four times. Results showed that the moso bamboo stand has a clear on-year and
off-year cycle, and the average diameter at breast height ( dbh) increased gradually over year. The spatial pattern of the
stand presents a random distribution in 2009 and 2012, but the 2010 and 2011 years showed an aggregation distribution
pattern. The frequency distribution of uniform angle index of each year was described by a left-skewed normal distribution
trend, and had no significant difference during these years (P>0.05). The average neighborhood comparison values of each
year were close to 0.5, suggesting that the stand has kept an intermediate status. The frequency distribution of neighborhood
comparison of each year appeared to have a balanced trend, suggesting that the stand was in a stable state. However, the
neighborhood comparison showed no significant difference of each year. The stand showed high age diversity and age
isolation levels, and the age mingling value increased as the years increased. The age mingling in the transition period from
on-year to off-year was significantly different (P <0.05), but in the transition from off-year to on-year there was no

significant difference.

Key Words: Phyllostachys edulis stand; spatial structure; uniform angle index; neighborhood comparison; age mingling
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Fig.1 Location map of bamboos in the plot
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R1 2009—2012 FEMMAEELEKETF

Table 1  Main growth factors of Bamboo stand from 2009 to2012
GO E R S RRE WA AR % Diameter at breast height/cm
Year New growth number All number Basal area/(m?/hm?) YJ{H Mean FRifE 2% Standard deviation
2009 43 5486 51.435 10.8 1.58
2010 1297 6550 63.182 11.0 1.61
2011 4 5976 58.519 11.1 1.57
2012 762 6036 60.352 11.2 1.57
32 FRE S3ATIRAS G T BRI R BT , B2 30 3 42 43 4 5 2010,

RO 2300 3 1 A 6 G2 7y ) PR e R A 4 () 43
AT ISR E AR G323 (B 53 AR A% SRy . 2009—2012 4
T b DS T AR 1) o RUBE A3 36 o A B LA (B L 2,
AJHT,2009 2012 45 B AT AR BEHL A AR, (H AL T BEHL

2011 AFEBATHRE R A (B IR TR EE ALK, BATAK
Gy 23 (B o Akt SR B AR 0y % A sh A8 Ak, RRAED B
PIARI W, =0 A1 W, =1 B 43 A A5 R ARARAIG , B4R
LN A ) R AR A S R A AR BT B W, = 0.25

R2 2009—2012 FIREMEIRAREREGRES

Table 2 Mean uniform angle index in bamboo stands and its frequency distribution from 2009 to 2012

AEAry 1R W, Uniform angle index R
Year 0 0.25 0.5 0.75 1 A3 All Average uniform angle index
2009 0.01 0.20 0.58 0.17 0.04 1 0.51232
2010 0.01 0.18 0.58 0.18 0.05 1 0.51935
2011 0.01 0.18 0.58 0.18 0.05 1 0.51887
2012 0 0.20 0.58 0.18 0.04 1 0.51313
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F3 2009—2012 FEMMREHKRNEBREFESH
Table 3 Mean Neighborhood comparison in bamboo stand and its frequency distributing from 2009 to 2012

A0y K/NLHL U; Neighborhood comparison SEF O H

Year 0 0.25 0.5 0.75 1 A3 Al Average Neighborhood comparison
2009 0.20 0.21 0.20 0.20 0.19 1 0.48942

2010 0.20 0.2 0.20 0.21 0.19 1 0.49322

2011 0.21 0.20 0.20 0.20 0.19 1 0.49323

2012 0.20 0.20 0.20 0.21 0.19 1 0.49503

34 TR EE

BT SR A0 P 25 B B B AT AR A 0% 2 4
PR AT I 25 8] e B Y 2009—2012 4E B AT AR
SEXAE IR B R W 2 PR (R[N FREROR B
APARAS [R) AT A5y AF i B 25 3 25 5 1 3%, P<0.05) , 7
W, ,2009—2012 4F A7 AR 35 4 84 i 25 B = 0.705,
URZARTT T A 15 I 15 1 3 AT 0 22 PR 0 v 1 IR
AJFPRBAE LI ES, B E T 200 AR R
gERLFEI  BR 2010 4F 5 2011 4 22 [8] B AT MRAE I e
B RETC 3 R 22 S LA, A AR Ay 2 18] 1) BAT A 1
P eg B A W 2 S R L AT, A BT KR
(2010) [ /INE (2011 ) 2o 8 3 B[] B, 8 70 MRATE: 1 B
BT EMEA L, BAT/NE (2009,2011) [ KAE
(2010,2012) 1 8 A B[R] B, B AT PRAT 1 B 225 A7 AE
AR,

AR BAT AR AR 221 Pk ST 0 B 25 B 3 AF
Hahn, FEERI AR PRSI M, <0.5 1 [FH% | 55 B
S H R SRS I S5 R FROTR AR, M >0.5 15 i
SRS SO B U 0 S5 AN BT B AR IS 2 (8] 3)
BT KA (2010,2012 ) (R4 % P 25 B2 38 K i 52 W
KTF/NFE(2011) , J5 FAE T KAE R AT R EGE 2 T

AN T R i S 0 1 R Y 25 B S5 A BT, 2009 AR
() BATPRAR I B 2 B B /N T H B ARGy, X2 T
2008 R AR T K FEOR B BT, BRI S 5
W, HL 2009 4F 52 AT /N, XT38 A [F] 4 158 45 1
)23 A 250 BT B AN K, BRI, A A [ AR K
TR ZEFHOR H L BAT S B 2 AR b
() 2R A
0.84 ~

0.82

0.80 -
078 | b

0.76 +
0.74

0.72 +

PSR R R
Average age mingling

0.70
0.68

0.66

0.64 1 1 1 ]
2009 2010 2011 2012

44y Year

2 2009—2012 EMHKFHFERBEE
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from 2009 to 2012
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