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Interannual variation characteristics for stand structures in the

early stages of new moso bamboo carbon sink stands

CHEN Ting', SHI Yongjun'?, ZHOU Guomo'?, ZHENG Zerui', LI Chong'

(1. Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A
& F University, Lin’an 311300, Zhejiang, China; 2. The Nurturing Station for the State Key Laboratory of Subtropical
Silviculture, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: To determine a rule for interannual variation characteristics in non-spatial, structural stands of new
moso bamboo  (Phyllostachys edulis) based on carbon sink (1-5 a). An 80 m x 100 m fixed plot was estab-
lished at a long-term, afforestation, fixed observation research site for carbon sequestration. Linear regression
and correlation were used for the analysis. Results showed that 1) stand density, DBH, and culm height were
the dominating factors for interannual component changes, and these increased with bamboo age. 2) In the
young stand, stand density (N) increased with stand year (y) with a fitted regression equation of: N = 17.214y?
+309.21y — 217.4, R* = 0.981 1. 3) The allometric equation for mean DBH and stand year (y) fitted with lin-
ear regression was DBH = 0.015 7y + 0.727 9y + 1.598 0, R* = 0.756 5. 4) The linear regression for the rela-
tionship between culm height (H) and stand year (y) was projected to be H = 0.108 5y* + 0.429 9y + 2.155 3,
R* = 0.723 2. Therefore, in the young moso bamboo stand, stand density, DBH, and culm height all had a posi-
tive relationship with age. [Ch, 4 fig. 8 tab. 20 ref.]
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height; allometric model

TE BRI B XA, R A RRBRE T T 5T, ARARA S R G R A 3 [ B HE S BE
Je fli st b fe KB AE AT I, FEARBRZ T A 3 A BRI, ARBRBRAL SO AR 25 3 2 A 58 S, i
T MR B8 A 8 T s i ) — b B A 5 2, P D R R A )T R . AT MO A AR AR B SR
B, MIEREIR A S R GG PTARAE S A G0 I B Aok B [ B RE T AN T 2280, BN BR T AR AR LA S e K Y
AL, ELATARA A RS BRI DN RE = IR 2 2B P FE R W] . BAT Phyllostachys edulis B A7 IR 5% ) [ 5% BE
J1, REEER B A 1.46 5, EHGH IR 1.33 %5, ZI5R 27 AL AN 2.16 54, R E
PrCEA R TR ANE, W2 IXAKRERZ, Wik, BATE MRy RIS AR — b 5 207
Ao BILEMZISTERE THRLM T3t b, DISINBIE oy B2 H A, WA RARA (3 ) 28K i 7 S e
A 0 00 0T T 8 4 R R SR S ARG B o 5l B T AR L, BT AR R AR AR B I S R, 5
AR Z B AL AT, W SR AL R AT Bl 2 (T S I AR, DUBAS AT TR L Al
A A BRIC L, LA AL )5 BRI S 5 2K o e BATARAERRRPBR , 23 ORI AR S 2 BB,
MBI A KBNS 2%, BER AR ARG I, BT SLATEE o P MAE | P3P s
W AW KL, X5 S B R E MM Gk (S ATBE | Made . AT A /AR O . BAR, X
BTG R E E A TERZ MBI, R T BT MRARAT P S L P = H o PR
UANGINIORE A ety AR IR/ o et oo Gl M N7/ 7 s TN YR NI P AP N VI S 1B BU R T (IS e S
AR B W AR, LARTEBAT MAKET AR 254 Sh A AR AL, 2 7B 3 B A7 MR UM i 19 S 3 A 1
BEAL, N BATAR A BT R S

1 #F 5 KO BRIt

WL ACHRIR 2 2008 A LW VLA I 2 T e A ™ Kl il BT R 8 07 i 1 1 SR BATHRILAK,
AR 47.72 h?, BFFEIRER DX TR BT 1 1 BATRRICAR Y, Al H B A AR 30°107207N, 119°29°40"E, F-
B4kl 550 mo 3% X LR ZR AU, AR AR 15.8 €L, AEREK S 1500 mm Ay, ERE
Wi 236 d, OB HACOMARIL g, T2, WK aE, tEohEet, LAChERE . K
B FEE NP DUE KRR MRS BRI TR AR, DI MR, 4 pH 4.4, HHEFHLR 8B
36 g-kg™, WA 254.3 mg-ke!, HAHE 126.3 mg ke, HRWEH 17.6 mg-kg™,

BT ORACARRIAE R Ry 450 Bk -hm?, FEBATMOE B ARG B, AR & 5t o 3 2= Fg) 2 4% b B
Bre 1k -a™!, dbR)E 3 a R A7 75 200t JH R 3R 300~450 kg-hm=2-a™, BRIZEGR S| WAL, 2A8 8
FRAT, NHAT AT

2 EAMET E

21 #HigE

2008 4F, 7EWT VLA I 20 T R BE™ 5 0BT 5 1 B AT BRIC AR P, 2k R SR ) B AT AR E 80 m x
100 m [ 58 bRl , [ Ar off R4 A 450~500 m, JH RS B2 40 A (NTS-352, 300 # RS B2 27, 0 B KG BE
3 mm+2 mm/km )45 [ 22 b5 R 3 R 58 42 SE AR 20 4~ 20 mox 20 m (Y REHL (PR A SR ) (AR LA AR
FHARAE
2.2 HFRNE

SR FH 42 3l 430 (NTS-352 ) A5 0 502 53 > Al A 19 = 4E AR AR (v,yz ) SRR RE BATHER =4 b b, Hobx Al y
ST B ARRR, 2 SRR
23 EMHHKSEFIEE

FERFN WA RICHN, MK D=1 em B BITHATREARMA . M 2008 4EFF 4G, BEF 2 a P 37 47 5
=i by, JEFATREARKE R, MIRIFE AT S . AT AT BRI, WP RE b YR B AT IR AT
RN AT WS I A B I SR LR, DABEHITE 1.3 m &b B 507 B R I AR, M AL T, )
el A AS IR SO, RTFE M R B A R IR R AL, I 2 A AR BOE Y EUE AR AT



BIREH2M W W55 BT RRALARE 0 0 A0l 25 18] 254 4R B AL AL A il 183

FR 000 R P 4 ol AN v M0 9 (N0 5 2 v S B e T ) 8 R v ) o B 2013 4R (A 5 a) LI E B 4T
1 809 #k K BEAT 330 ¥k o i FHRATE MG JLAF N BLIF R, Bt LAASHIE 52 B ik 9 S A4 2 O AN A0 55 BEAT 1) B
(A

3 BEREAM

3.1 HEBEEMBRICHMKS EHERTHIFE
it . SEATEE . BOARFIAT I S5 AR S5 A AR A Y TSR AR . B i BATAR A K N T sl AR L R
1o WETATRIE W FERFTEREMLPY, BT BATAMGE MG S 1 AR RON 48 Bk, SN MRG58 5 4FSEATRE
RE] 1809 ¥k, A LABE; HriE BTN E £ 1 FE BT SE
PIARAROT - H B SR 1 4709 2.6 em SENEIES 5 4F Table 1 The characteristics of moso bamboo samples
Hy 4.4 ems BEBAHMD PN B ORARVL Symiem g morremison B r8mm
A AL, EMIEE 1AM 3.1 m, FiE 1 48 2.6 + 0.88 3.1+ 101
MG EE S AR IR A ] 5.3 m. 2 603 3.0+ 118 34+ 1.55
Zi LRI B R BATRE R A RO B, B 3 832 3.3+ 1.34 3.8+ 1.90
4
5

Al MR AFEBRA I, SEATEEAE AW I, AR 11206 38+ 1.49 44 =211
P AE AR, MO I AT R AR AN . mT L 1809 44178 >3 * 249
Fil e T T R — T I 2 VAT B 5 3 2 A VLI b 2 B AR bR 53 A 5 S P P (B R v 2
WHEN, SEATEE . RIS M A LA R AR - 7T 105 5 2 bR A R 2 )7 A S5 A R BT
32 HEEMHEFRETEEMERNTESN
HARTEHNIE BATIRAR 25 8] 2544 14 2% 45 bn AR B A2 f 19 52 i S H 8 25 PRk, SR SPSS 19.0 B, X
& MRS A FAEBR A BATIOSLATEE © B AT IS L AT AT SE ORI R D7 2 0 B, SRR 20 ATLAE
B BT A [ RS AR R (P I8 )8 AT A Se AT BE L AR L e AR T R R AR 22 5 (P<<0.01), i3
S B VSR B R Rl P T o S 7 D NN 7 e e - S R
HARFERE N TR TAFAEZE ST, X 20 D Re o 22 00, 4RI 3. K3 (W iz
] 574 BE B B 35 22 5 (P=0.000) , BN X A28 J2 X AT wa iy &, FEMLZ (8] (¥ P &R I KT 0.05, 13
W RE b 2 ) B A AT g B 35 25 55

®2 MEEMHRIIMARERIFZEERESE x3 HEEMHKIIKEFHEMEFEZTELEME

MEUHEZERE EREAHEZERRE
Table 2 Each index’s significant test of non spatial structure Table 3 Each index’s significant test of non spatial structure
with different ages with different sub-plots
WA FJ5 R ARE W7 F P WA FJ5R ARE W7 F P
ST 6969.961 4 1742490 11.431 0.000 MATEE 8 835.865 19 465.046 2962  0.000
M4z 2 421.019 4 605.255 327.826  0.000 e 9.941 19 0.523 0.245  0.999
s 4 552.246 4 1 138.062 306.882 0.000 ey 36.621 19 1.927 0.540 0.934

33 WMEEMHKILHAAREREEREMIMAEEN

SEATBEJRATb H S B TR B AL LE R A AT R, R I B AT MR S AR A A B BE AR, A
BATMRARATH], ZPER SRR SO IS . 3R 4 g BT MO AT IR AR PRt . T, 7E
WEFEREHLN, i BT MG 20 1 AR AT A IRPT 50 48 &, S ST 2 AR AT R RAT RO 555 Bk,
A RPTRE B 3 AR 4 AR AT o30S 229 BRMI 374 Bk, EB S ARFTAT L ST RO 603 BR. 26 1
ARBAT AT D, B 2 AR RER S AR AT S LT R R, Bk T B . (AR N, BERE
MRAF BRI, S AT BE Bl RS AF BRI i i et BT (R 1),

K I Pearson A 5k 70 A 7 35 368 38 i B AT AR SLAT -5 1 AR E AR BRZ ISR S PR 20 A, 22 4 35 AR OGPk
(R=0.991) o X A [d) st A I A7 BRANSLAT BESEAT J5 22 00 B (3R 2), 1 73 A Y 2 35 PR AR O 0.000, 1581 T 1)
BFEKF, AGitEE S KRR ER F R R . R R, SL AT (V) B AR
AERR () A Y S AR KR TT RN - N=17.214y°+309.210y-217.400 (R?=0.981 1) #etbtimy, ol Llidid 1%



184 TN 3 N = o= R 2015 44 H 20 H

F4 FEEBMRICATIREERTN

Table 4 Changes of bamboo stand culms with year

B FRA B e /AME R [VONIEVS SRR S SRR PR UE 25/ Bk A5t R KU %
1 14 1 14 48 48 43450 9.05
2 20 1 51 555 603 16.112 8 2.90
3 18 2 41 229 832 10.939 1 4.78
4 20 7 44 374 1 206 11.0352 295
5 20 11 58 603 1 809 14.022 5 2.33
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Table 5 Change of new bamboo stand diameter in breast height with year
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Table 6 Different types of allometric models for predicting new moso

bamboo by Dy and age
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Table 7 Changes of the height of new moso bamboo stand with year

i A5 A B/ REA SR B WM/ m K ffi/m 4 {E/m i 22 /m A2 R %
1 48 1.6 6.3 3.1 1.01 0.32
2 555 13 9.6 35 1.59 0.46
3 229 1.0 14.2 4.8 2.34 0.49
4 374 15 14.5 5.7 1.97 0.34
5 603 1.9 18.0 7.3 2.06 0.28
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