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The relationship between spatial structure and DBH of close-to-nature

Phyllostachys edulis stands in Tianmu Mountain
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Abstract; Tree diameter structure is an important and basic role in forest structure. For the reason that the diameter at
breast height (DBH) can be easily and accurately measured. Because it has a close relationship with variables such as stand
density, tree age, tree height, canopy, biodiversity and so on, diameter structure is often used as a direct-response stand
structure characteristic. DBH belongs to a set of non-spatial forest structure factors, and is frequently used to analyze the
relationship between stand structure and growth, e.g. Recently, studies of forest spatial structure have expanded, partly due
to the fact that the DBH is an important factor in explaining the growth of trees, and in many cases because the diameter
structure has been used to analyze the relationship between spatial structure and DBH. Similarly, DBH is also an important

factor in reflecting the growth of moso bamboo ( Phyllpstachys edulis) forests. The DBH of moso bamboo can directly
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influence leaf area and root area volume, which affects the growth of moso bamboo. Others have performed a number of
research studies on the relationship between DBH and other bamboo forest structure factors, such as bamboo height, age
composition, canopy structure, and so on. However, these factors are generally measures of non-spatial structure. Recently,
research suggests that a distance-dependent spatial index can accurately describe the moso bamboo stand structure, and
therefore it is important to analyze and control the relationship between moso bamboo stand structure and function. Previous
studies rarely reported the relationship between moso bamboo stand spatial structure and diameter. Therefore, three spatial
structure parameters, uniform angle index, neighborhood comparison and age mingling degree were used to analyze the
relationship between moso bamboo spatial structure and diameter, and thus provide a theoretical basis for sustainable moso
bamboo forest management. The study was established in a close-to nature moso bamboo stand in Tianmu Mountain National
Nature Reserve, Zhejiang province. The study design involved a fixed plot of Thm*( 100 mx100 m) , which was divided into
100 units by adjacent grid inventory. Each moso bamboo was located in terms of x-, y-, and z-coordinates using a Total
Station. Three spatial structure parameters, including neighborhood comparison, uniform angle index, age mingling degree
were evaluated. The DBH was recorded into one of three classes: I class (DBH < 7 em), I class (7 em < DBH < 13
cm), I class (DBH = 13 c¢m). These classes were used to analyzed the relationship between spatial structure and DBH of
the close-to-nature moso bamboo stand. The results showed that the frequency distribution of DBH had a right-skewed
normal distribution, which is the similar to even-aged arbor stands. The spatial pattern of class Il and class Il was of
random distribution, similar to the distribution of the whole stand, but the pattern of class I showed an aggregation
distribution pattern. The uniform angle indexes decreased with increasing diameter classes, and results showed that the
uniform index had a powerful relationship with DBH, with the determination coefficient between DBH and uniform index
being 0.7793. The uniform angle of different diameter classes showed no obvious significant difference ( P>0.05). The
neighborhood comparison showed that for stands in an intermediate status, the DBH differentiation was not significant. The
neighborhood comparison values showed that the ranking of the dominant degree was: Il > Il > I . And the neighborhood
comparisons decreased with increasing diameter classes, as well as had a significantly linear correlation with DBH ( the
determination coefficient was 0.9233). The neighborhood comparison of different diameter classes showed significant
differences (P<0.01). The average age mingling of the stand was 0.8178, suggesting the age mingling intensity was
intensive. The age mingling values showed the ranking of age segregation was: I[>1I > I . And age mingling increased with
increasing diameter classes, as well as had a strong relationship with DBH, where the determination coefficient was 0.6774.

The age mingling of different diameter classes was also significanly different (P<0.01).

Key Words: Phyllostachys edulis stand; spatial structure; diameter at breast height; uniform angle index; neighborhood

comparison; age mingling degree
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AR T A WA W 2 R AR A A R ( Litsea coreana varsinensis ) . % F& 1 ( Lithocarpus
brevicaudatus) JHEHR ( Eurya hebeclados) 415 X ( Cyclobalanopsis myrsinaefolia) \i% $5%5 ( Camelia fraterna) .
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Fig.1 Grid diagram of the sample plot
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Fig.2 Location map of bamboos in the plot
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x1 EMHRIEENS
Table 1 DBH distribution of Bamboo stand

2B Diameter class/cm 4 6 8 10 12 14 16
2B i Diameter range/cm 3—4.9 5—6.9 7—89  9—10.9 11—12.9 13—149  15—16.9
SEAT B/ Bk Bamboo number 5 46 21 2109 2700 729 26
FHSEATEL Accumulative bamboo number/ 4 5 51 472 2581 5281 6010 6036
% Accumulative frequency/ % 0.08 0.80 7.82 42.76 87.49 99.57 100
1294 Size class I I I}

&L AT Bk Size class bamboo number 51 5230 755

BRI ATECE 7t/ %

Percentage of bamboo number of each size class

0.8 86.7 12.5
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Fig.3 DBH distribution of Moso bamboo forest
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Fig.4 Relationship between uniform angle index and diameter
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K2 BEEAENARERESES®

Table 2 Uniform angle and its distribution on each size class

7 £ RUEMH 24 W, Uniform angle and its distribution £ R
Size class 0 0.25 0.5 0.75 1 Average uniform angle
0 0.25 0.5 0.75 1
I 0 0.18 0.46 0.33 0.03 0.5513
I 0 0.20 0.59 0.17 0.04 0.5128
il| 0.01 0.20 0.58 0.17 0.04 0.5131
#4 All stand 0 0.20 0.58 0.18 0.04 0.5131

33 K/MNHECE BT R

RN BHA B BAT Z M 22 57, RMSEATEM D PR A A R OE SRR . W R — X R AT, K/ A
/N oK TR FEAR AR AT (9 58 4 i 70N £ 58 4 A AL T A M ML, IER 3 AT UL, B AT AR G 24 R/ FE RO
0.495 , R WM WA RN A B R SR FEAAE T AR RPIRZS . BTN HCB 353 93 A1 52 B0 24914885 O A
ORI, TEAS RSN B A AR I A 20% 76 47

RSB AT I/ R AT, BRSSP A W > 1> 1, AR ETH RAL T, 42
REMAT AL, | BRRENZE, ETHEES) , LB U.=0 F U, =0.25 B0 i E0wm , Bt
HZR RS A R R TTR L | BRREAT U, =1 AR 3581 T 92% , Btk 1 R R EAT 4
THEMAL; MARFBATEFARAE T AR B 257, B ARG B AT PO LS PRg 25 e st 2
FIBATRCE KRB S, BRI ECEBERR B (d) BRI, BTG AN SC R M Z 8] 9405 P
FHEIE 0.9255(F 5) XA R G TRAMAIN LA A2 (156 RFEAR—F L SRR B 1)K/ H A
AT R T5 2500 B, A5 R R TRIAR B B AT Z A R/ LB R B 35 R 25 5+ (P<0.01)

£3 BEZEMRMLHBREFESR

Table 3 Neighborhood comparison and its distribution on each size class

7o HARR/NEEINR A3 4 U, Neighborhood comparison with DBH and its distribution SR/ LB
Si Irl' Average neighborhood
ize class 0 0.25 0.5 0.75 1 comparison
1 0 0 0 0.08 0.92 0.9808
| 0.13 0.20 0.22 0.24 0.21 0.5488
I 0.71 0.22 0.05 0.01 0.01 0.0907
M43 All stand 0.20 0.20 0.20 0.21 0.19 0.4950

3.4 FlRFREE S TAITIMARR SRR

BT BRI AP B 125 B ST BB AT AR I AT 20 R M AT i s IR B B 0 &L 6 TR, S AT ARAE I B
BRI (d) B3GR BB Wb 8 i a5, IR MR R BOC 2R, 8 B AU TRE R R = 0.6774 . AR
T A AT W B 2 R A T BTN 3R 5 25 0B, G AR WIS [RIAR B B Ay 22 [ A AT % B 2 AT 1 8 3% 22 5% (P<0.01)

H1% 4 AT, BT TSR B 2 B2 R 0.8178 , RIS AT A Sl 4 ATAR&R AT b 5 AR AR R 19 B AT A
M 1k BRI AR, I ARG AT A T o B8 S A it S RS T O 25K BT AR
At , I HA RGO AR R PR B R AE 0.8 7247, UM AR B AT I AR RS PR B R B . AR R B AT A1
B PR R/ HER D > 1> T, AR B A A0 o B2 S 8 RO 245 M B G BT ol EE WD A v 3 1 A I A, 2 S I
RRBITEFRE R R T 1A AR 225N A5 AR G B A [R] e R 55 J3E S5 4 A9 45 4 BT T o Lo
WA FEIE T 0, X EES I AT A SR8 7 306 3¢, BT AT I8 1 A HE R ok B8 HLAE A
FRRE L TR TR T RAF IR R i S M g ) 23 A1 454 BT
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Fig.6  Relationship between age mingling and diameter class of

object bamboo

R4 BEREEEMNERBEEREMENSH

Table 4 Age mingling and its distribution on each size class

233 AR IR S B TR A M, Age mingling and its distribution AN b S
Size class 0 0.25 0.5 0.75 1 Average age mingling
1 0.01 0.04 0.16 0.34 0.45 0.7919
I 0 0.04 0.13 0.36 0.47 0.8163
1 0 0.03 0.10 0.34 0.53 0.8424
#4 All stand 0 0.04 0.12 0.36 0.48 0.8178
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