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Abstract: To determine the relationship between spatial structure and regeneration dynamics of a Phyllostachys
edulis stand, an experiment was conducted in Mount Tianmu National Nature Reserve of Zhejiang Province.
Data was taken from Ph. edulis stand in 2010, 2012, 2014. Four spatial structural indices, namely, nearest
bamboo number, uniform angle, neighborhood comparison, and competition index, were selected to describe
spatial structural characteristics of the bamboo. A principal component analysis was used for analysis. Results
indicated an order of importance for spatial structural indices affecting Ph. edulis growth as nearest bamboo
number > neighborhood comparison > competition index > uniform angle, and an order concerning impor-
tance of spatial structural indices affecting Ph. edulis death as nearest bamboo number > competition index >
neighborhood comparison > uniform angle. New bamboo was apt to grow in an area where the nearest bamboo
number was << 4 or > 7; whereas, old bamboo was apt to die if the nearest bamboo number was > 7. Living
bamboo, new bamboo, and dead bamboo all presented a clustered distribution pattern with no significant differ-
ences at the uniform angles (P>0.05). Living bamboo had an intermediate status with new bamboo in a sub-
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dominant state and dead bamboo in a relatively disadvantageous state. All showed highly significant differences
in neighborhood comparison (P<<0.01). An intensity of average competition index as dead bamboo > living
bamboo > new bamboo. This indicated that the growth condition had an important effect on bamboo regenera-
tion. [Ch, 2 fig. 7 tab. 30 ref. ]
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Figure 1 3D map of the sample plot
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Table 2  Statistics of nearest bamboo number of live bamboo, new bamboo and dead bamboo in 2010, 2012 and 2014

PN e p I 30T AR AT BR RO 2 A ¥ﬂjﬁz’2ﬁ
3 4 5 6 7 8 >8 R ABATEU R
2010 AT 0.02 0.13 0.26 0.30 0.19 0.06 0.04 6.01 a
AT 0.03 0.14 0.24 0.28 0.20 0.07 0.04 6.06 a
AT 0.02 0.11 0.24 0.30 0.20 0.08 0.04 6.06 a
2012 AT 0.01 0.09 0.26 0.31 0.21 0.07 0.05 6.00 a
AT 0.01 0.10 0.24 0.29 0.22 0.08 0.06 6.13 a
AT 0.01 0.08 0.24 0.30 0.21 0.09 0.06 6.03 a
2014 bEXE 0.01 0.11 0.25 0.31 0.19 0.08 0.05 6.00 a
AT 0.02 0.12 0.23 0.29 0.20 0.09 0.05 6.07 a
AT 0.01 0.10 0.23 0.30 0.21 0.10 0.06 6.13 a

YT AR P RE R R TR AT L AT ANSEAT AR [ 4 0 B4 f Ol AR AT R B 22 R B3 (P>0.05) 6
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Figure 2 Distribution of the nearest bamboo number of live bamboo, new bamboo and dead bamboo
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Table 3 Statistics of uniform angle of live bamboo, new bamboo and dead bamboo in 2010, 2012 and 2014

i RUBE AR R 4y A .
G MIE X [y e e B A R G A4 JR)
2010 AT 0.27 0.16 0.58 0.385 a WA A
AT 0.26 0.20 0.53 0378 a BAE o
BT 0.25 0.13 0.62 0.389 a Ao
2012 AT 0.25 0.17 0.59 0.390 a Ry A
AT 0.24 0.20 0.56 0.379 a REI
FEAT 0.23 0.14 0.62 0.391 a EE
2014 AT 0.25 0.15 0.60 0.391 a Ry A
AT 0.24 0.21 0.55 0373 a Ry A
YA 0.24 0.13 0.63 0.394 a RA Sy A

LT AR S BE SRR TG AT L BT RIBEAT T AR ) AR 5 10 A RUE ) 2 5 A8 i 3% (P>0.05)

3.3 KRMLEHBEEMNEBHXR

RN HCBEARARBBAT Z W22 57, RRSEATTE BT AR AR R AR o X — X g ATmis, K
/N HEECHRUE R 0.00, (0.00, 0.25], (0.25, 0.50], (0.50, 0.75], (0.75, 1.00]F, 43 %f B, WAL
RS . BRRNLERT B R RAFRIEAT L BT AT RN ORI AT S (GR ) T RLE . B ATAE T
HANALH BRI T AT, VLI IT AR 2R AL T FIAL 5 1T SEAT Ak T 95 34 468 X0F 25 45 1y 43
R THAT, WHIERERE FRBTESILT . BRRE, BIMEAEL T HRPRE, KN
RO HEA B BB W o0 A O RRAE 5 B AT B BAL T AR HORZS, MIEAT F 2L T HHORE . R RTT 250
Prafi KR & RAFBATIEAT . B AT FIBEAT AL R/ B AP AR B 25 22 55 (P<<0.01), R/MEEHER
PEAT > AT >80, SO T AL AT I AR B X BAT A B R . (NI, EBMAREE SR, MR
R T 32 ARSI BAT, B R AR, T8 A AR R AT
34 ZHBRESEMEBZHNXR

TR RAETEAT BT SEATSE iR 2L, FFMRIEBATSE P48 B (CO MRS, R 5 49 BE 3 70 18 3 A
F: G4, PHETF; 4A<CS8, PETES; 8<C, SIETES. AR IR S RS Al AT
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Table 4  Statistics of neighborhood comparison of live bamboo, new bamboo and dead bamboo in 2010, 2012 and 2014

iy Xt %A : S N
5 A i 5 it 25

2010 AT 0.19 0.17 0.24 0.19 0.21 0.49 a**
AT 0.26 0.20 0.21 0.13 0.19 0.38 h**
AT 0.06 0.09 0.18 0.24 0.43 0.65 c¢**

2012 &4 0.20 0.17 0.24 0.19 0.20 0.49 a**
BT 0.26 0.19 0.24 0.12 0.19 0.38 b**
FEAT 0.06 0.11 0.23 0.19 0.42 0.63 c**

2014 AT 0.20 0.18 0.24 0.19 0.20 0.49 a**
AT 0.27 0.20 0.21 0.10 0.22 0.40 h**
BEAT 0.09 0.13 0.20 0.19 0.40 0.60 c**

Y] *F FORANIR ARG AT L BT RAEAT L A 1R AF 03 (18 /0 R0 22 e B 3 (P<<0.01).
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Qb 559 B S A AR TG AT, AT R R T A A 08 S A RN TR AT, PR R BUNTIRAT, R
WITAT oA 8 2 AR AE 55 8 A R BE F AR I o TIAEAT AL T 38 BE S5 A AR R TG AT, SFR ST PR B R T
AT, BEHIESRSE P IR N BT D A0 o XS RAFBATTEAT . B AT FISEAT ) 58 4 415 B b AT B 0 R 5
2200, AR TR AT RUR AT G 3 22 5 (P>0.05) TG AT RIBEAT o B AT MSEAT 8] A7 A 5 2
(P<<0.05). HEMREPRBITEF YN Qe sed, RE TRZSUHAAT, WL, 1fERALLRED M
BT R TE G AL RS2 3R A R0, SR AT 7R 55 8 S PR BT T AR, 3B IR X A XK
A sEram i, RIAESTFomIE LWL F 225 MACATIEsR e P 3R N, 224 T 45 FR2e Xt 25 3 5 wiid)
K, R PIRB L NIAERF ST, WIS BT EFMEENER,
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Table 5 Statistics of competition intensity of livel bamboo, new bamboo and dead bamboo in 2010, 2012 and 2014

gL e S (]

e R 55 B 5 I TE iR T A P
2010 WA 0.10 0.68 0.22 6.57 a
AT 0.13 0.65 0.21 6.54 a
AT 0.08 0.63 0.29 6.83 b*
2012 EAT 0.13 0.66 0.21 6.52 a
AT 0.17 0.63 0.20 6.46 a
BEAT 0.12 0.65 0.24 6.84 b*
2014 bEXS 0.13 0.66 0.21 6.46 a
AT 0.15 0.63 0.21 6.41 a
AT 0.12 0.65 0.24 6.66 b*

] * R AR TG AT OB AT R SEAT A R AR 4 ) 58 i 18] 25 7 2 3 (P<<0.05).
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ABEFE LT R H AR R P X BT MO BT R, RIS SBATAR B, MR . R/ LS
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T ZHARYE . WPTERW] . B RAETEAT . BT FBEAT B AR AT AR B O 6wk, =B e M RUEZ BB 3%
PEZES, WHEAMNRE RN RE DML UV RARBAITIRBENT, (HH ST 20 IAEAT O b i A
BRI, BT oA AT HERE R, B DR BRI A s (HERE A 2 B AN A A
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Table 6  Principal component analysis on spatial structure indices of new bamboo in 2010, 2012 and 2014

2 [i) 25 44 46 K

o i IR T AR AT bR AR R Z AN LR E FRAE(E SR SRR
2010 F 0.810 0.748 -0.321 -0.366 1.453 36.32 36.32
F, 0.235 0.396 0.701 0.713 1.212 30.30 66.62
F; 0.241 -0.261 0.616 -0.540 0.798 19.94 86.57
F, 0.481 -0.463 -0.160 0.257 0.537 13.44 100.00
2012 F 0.830 0.820 -0.204 -0.020 1.403 35.08 35.08
F, -0.191 0.015 0.638 0.808 1.096 27.40 62.48
F; 0.115 -0.286 0.735 -0.547 0.934 23.35 85.83
F, 0.512 -0.496 -0.111 0.217 0.567 14.18 100.00
2014 F 0.827 0.814 -0.122 -0.252 1.425 35.62 35.62
F, 0.167 0.200 0.797 0.826 1.385 34.64 70.26
F; -0.291 0.366 0.450 -0.464 0.636 15.89 86.15
F, 0.450 —0.405 0.315 -0.297 0.554 13.85 100.00

R7 BREEMNRMNZTEAEMEBHERD SN
Table 7 Principal component analysis on spatial structure indices of dead bamboo in 2010, 2012 and 2014
23 [) 5 R 5 K

i PR mmarms Ry obEm madem mm o RRIURE
2010 F 0.857 0.822 -0.129 -0.291 1.510 37.75 37.75
F, 0.139 0.253 0.806 0.769 1.325 33.12 70.87
F -0.129 0.236 —-0.565 0.538 0.680 17.01 87.88
F, 0.480 -0.453 -0.120 0.188 0.485 12.12 100.00
2012 F 0.846 0.795 -0.230 -0.306 1.494 37.35 37.35
F, 0.105 0.348 0.739 0.640 1.088 27.19 64.54
F; 0.084 0.001 -0.622 0.704 0.889 22.22 86.75
Fy 0.516 -0.497 0.121 0.046 0.530 13.25 100.00
2014 F 0.844 0.831 0.160 —-0.080 1.435 35.87 35.87
F, 0.011 -0.087 0.794 0.786 1.255 31.37 67.24
F; -0.035 0.206 —-0.582 0.598 0.740 18.50 85.74
F, -0.535 0.510 0.138 -0.073 0.570 14.26 100.00

PR RE R ARG, N BT RBIE A M AT, WA BT B XA T 5 (il AR AT R X >
THRR) s XA TR AR BAT, MR PR ERF B ATARIE S sE a5, n] s G R R P B A i A
i EBATH" . BITMAELE RSP ZZNRMZE, Shr b, R IwPHE T £8EE T
FLBEN T 2EEE N B ATARA R, Ik, 455 Sm 5 A BATARAS 18] 5 B ) 56 R A Fr it — 22 0HJE

5 %#F Xk
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