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Carbon transter of Phyllostachys edulis filar products
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Abstract: Bamboo stems can be made into filar products, such as bamboo curtain, mat, and chopsticker.
We open and wiredrawing 179 bamboo stems which in different DBH (dimeter at breadth height) into four size
of bamboo fila, and analyze the effect of fila size and bamboo stem DBH on carbon transfer ratio. The model of
carbon stocks is also studied. Results show: 1) Carbon transfer ratios of 4 different size fila are significantly
different (P<<0.05), and the carbon transfer ratio of mat are the highest. Total carbon transfer ratio of different
size of bamboo flia is 34.11%. The carbon transfer ratio decreases gradually because of the decrease in thickness
of bamboo stem. 2) Carbon transfer ratios of filar processed from different DBH range from 24.20% to 41.83%,
with an average of 32.51%. 3) Total carbon transfer ratios of filar products with different diameters range from
9.97% to 39.30% , with a avarage of 18.09%. 4) Using the above established relationship between DBH and
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carbon storage of filar products, a formula is given: y=0.006 5x**°2, R’=0.631 8. [Ch, 5 fig. 3 tab. 12 ref.]
Key words: forest ecology; Phyllostachys edulis (moso bamboo); diameter at breast height (DBH); filar

material ; carbon transfer; carbon storage
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Figure 1 Production process of bamboo filar products
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Table 1  Bamboo processing specifications

ASTR] 7N Sk BE JEL A A7 B RS

K
A% 1 A% 2 A% 3 A% 4

(0.80=x<0.90) (0.70=x<0.80) (0.60=<x<0.70) (0.50=x<0.60 cm)
L 4.50 mm x 2.10 em 4.00 mm x 2.15 em 4.50 mm x 2.15 ¢m 4.50 mm x 2.10 cm
e 7.00 mm x 2.15 cm 6.00 mm x2.15 cm 5.50 mm x 2.15 em 5.00 mm x 2.15 cm
TR 2. 2.00 mm x 6.00 mm 1.90 mm x 5.50 mm 1.80 mm x 5.50 mm 1.60 mm x 5.50 mm
(K% S 5.00 mm x 5.00 mm 5.00 mm x 5.00 mm
i 24 2.30 mm x 2.40 mm 2.20 mm x 2.30 mm
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Figure 2 Carbon transfer ratio of different specifications
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Table 2 Carbon transfer ratio of material for bamboo filar products with different specifications

Bk % 3% 5¢/%
A% :
VYR 22177 75 P BE 2/ 8 R Vras 22/ e
RS 1 33.40 = 6.86 54.04 = 7.92
A 2 36.32 + 8.01 48.16 + 19.54
FLAE 3 36.74 = 6.67 35.12 = 12.16
FLAE 4 36.57 + 9.85 37.64 = 14.77
¥ {E 35.75 51.10 36.38
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Table 3 Total carbon transfer ratio of material for bamboo filar products with different specifications

Wi B %%
FiAk
PTG 22140 22 Bt VI 25 22 Bt s 2240 22 Bt P 22 b I 22 B
s 1 10.44 + 1.10 2942 + 3.21 39.86
it 2 11.29 + 1.47 25.41 + 5.99 36.70
itk 3 12.81 +2.92 17.28 +2.92 30.09
Hits 4 13.01 £ 1.75 16.77 + 2.30 29.78
FHE 11.89 27.42 17.03 34.11

22 AEAMEBEKREMRALMETNEAREBR

AN AR B AT i TR L 2 B ARG | BRI, R ARG RS B B2 b h L B Rl
AR B, BRR AT L2 b Az 77 (0 25 B B i 3% S T Ik 9 2 S TR) i 428 BRLRR B AT T A P 22 B )R AT 223
I FF R FURL 22 ) (P 22 64 5 7 A5 22 BEJRAT G i bL (T 3) ., S5 SRR . R IR A2 AT 2 Be s AT T
He PR RL 22 W B B RS RN 24.20%~41.83% , V310 32.51%, HAUE T FEN y=0.635 6x+26.171, R*
=0.104 3, K& MR AYIEINER B RREE RS A — @ N, AEARDCHEAR W] . DI Ze Bl K oritie 3
EREE 5%, By, = y£5%, 12 R VATE, RO R R ERIE, SR NETE 2 K PITLZHIX
A 150 A0, SRR 86.21%, BLIIFEIX A XA, KIAT BATH L2 M 10255 55 75 R R A A X
— X3, LM LR ARG R RN Z 0 ST REE ARG, TR M B R W HLAS 1 RUELA 2 (477 B
F P22 YT 2% B 3 B R A B K T RRG 3 FIBLAS 4 B4 B R 2 A A 22 BB B RS %
23 AEMZREREMRLHETNBEREEHMEBER

Pr ez B BATVE N BATI — 5, FURF AR ATAF b AR B B TR 22 Foh, EREE S R
SR A 1 AN R A8 08 AT 7 22 B 8 s R G0 R T 22 S (R R 22 8 5 SR RRATAF I R b (181 4), S5 RERM . A
) i 18 AT Fir 22 b A P KR SR B IR GRS R R 9.97%~29.30%, “F-¥40 18.09%, &K y = —0.344 6a+
21.589, R*=0.020 2, TEM N FIILi Il b, KRR y25%m 2 5 PAT4, Hhyk e 2 K P ir&z



5530 &5 1 RARFEAE . BATH LM I R 8 7 4y A 67

[T A 113 i, b SR 64.94% , FEICIXR] P, B AT 4L 22 B8 2 7 1) BE bR 545 B 5% 7% R 08 2 HE 3R
Sy, NP 4 HRT LA . BERAR ARG, AR AT TR 22 A 0 FE A s b, DR A i A R A A
BT AT Bt BORIAT 437 22 B 0 B S 38 (B89 A5 diobs B b AT BE BT RS, 340 i o B ORSE
T 22 BE BT o ) R AR RE R TR B LU 2 N I — SRR —BRTBATER — B T T B bt , 56
VOB T TR AT HE 226k, ABER BB — B AT AR i = P 22 6 WU B T B AT B BEJRE A AT M
R BAT A BERE IR AR, T LS BB AT B2 b R 7 I B MR SRS BR GRS R, I, iREERE R Y
H AR B AR AN A
24 AREBMEAEKREMRLMEKREE

B P2 B MBI R, BLeZnTlrT 22 P s mrras 2, B s some il i i R B 1 2247
PR R RERR B AT A S22 BRI LIV AT R T B L 0.44 FIATAT RO E R A 0.541 50, HER A
WRBAT RS B 37 22 B W B Aidt i, AULG S A () i A AR B A i 22 6 7 i B i AR . y=0.006 52772,
R’=0.631 8, W& 5 vl LUF I BE& M4 A Bg I, B0 22 B4 7 bl 00 Bl it o B -2 3500, o o 52 48 200
XS R Ry Bl WA (R, AT BE JREBE AR T 0.50~0.90 em B 22 B i SR B BCm g N, § BUR AR B
224 7 i R R B i B AR RO

60 ' 1=0.6256x+26.171 40 1 4T 5=0.006 5¢2*
X R'=0.1043 S o
i40 > §30 i w3 | R=0.6318
L B i 2
8 R 20 Iﬂﬁ 2+ ¥ 6? )
a0 | #® =
-zé ?’é 10 | = 1 F
0 L L L L L 1 0 | 1 1 1 L ) 0 1 1 L 1 1 |
5 7 9 11 13 15 17 57 9 11 13 15 17 5 7 9 11 13 15 17
W42/ cm Wy 4%/ cm Hig 4%/ cm
B3 RARAMAEHRENEL B4 RRMBEHAEZME  BS RRMBREHABEZMBEE
M b AR A R JEOb R b2 AR RS B Figure 5 Relationship between carbon storage

Figure 3 Relationship of total carbon  Figure 4 Relationship between carbon of material for bamboo filar products

transfer ratio of bamboo filar transfer ratio and diameter and diameter at breast height

products with diameter at at breast height

breast height

3 ZwEii

B P EAUR T (B AT P2 8 25, WIS BAT AT 0 2277 Sl b e B R SRl o, A7 1T
ST EAT S BRAIE A R, AR TR A S R AR ST 5, X VAN M Bl A R R AR AR
L TBE Jy A A,

3.1 g

H TR LR R R KA, WA BTN BN KRR K BT RLZZ B g 4 FORTRIEAR I TR
R, 4 RS RS 77 7 B 7T 5 FOAT B R e e % 2 0 22 5 (P<<0.05) . FLA& 1 BlRFE 3% K e i ok
86.68%, 5 4 FhELA% EAL N 80.02%, VXK 82.72% , AT FATH At —25 0 T W A7 $7 22 (17 44
s 22 | PrE%) MIREE RS RN, Prad i BITHR ZR I G 78 R I i -3 0 51.10%, 7788 R 84T 75 2211
Wi 7% - 348 36.38%, V1 R BTG 22 (B i B R B A3 35.75% 25 b, ASEIRAR AT i T
M HL 22 (PTRE 2+ 755 Lo BT 22+ T B 2% ) M S 5 B R R 0 34.11% , R TEAR R AT v Jias b
A 1 LA R RS R, 185 39.86%, FLA% 4 MILZEAIRFE AL Rk, 1XN29.78%

AN [ i 4% B AT B 22 BE AT FH A2 72 B 24 B W 25 B B G B RN 24.20%~41.83% , V3108 32.51% ;5 A
7] W 42 B AT L 22 61 AR PR MR LR B BRI RS RN 9.97%~29.30% , “F-11h 18.09% ; 7 ARl 4t ARk B AT 5
P22 b 7= S A AR AL, IR AR . 9=0.006 54*2°2, R>=0.631 8,

3.2 iFig
A EE KR F, AR AR BAT 22 BB B 22 0 10 25 5 5% 7 R 8 24.20%~41.83% , 3N



68 /I N (S NI N = 2013 4£2 J1 20 H

32.51%, ANRIARATHRALT BRI AR 0 25 G B e 75 30 35.09%~39.7%, VY170 37.0%""", Hij# W F- X {H
AT MM e A 20N T L s B K, L R AN [ BE JEL A o 22 B A= 7™ 2 Fhhr g bh it HLE B KA 47 B
L 22 AT SR R S A R Wt KT R BE /NI AT B R i 22 U A 22 BB R %

WFoE 2 W . N [R] A2 () SRR BAT 7 22 7 i A 7= (R SRR 25 B IR B R IE AN/, N 9.97%~29.30%
X A2 R Ay — T B A7) o o i = B 0 R N AT ARORE BRI S S TR B AR SRR B AT AT ARORE A 7 1
BREE G IR N 10%~35%" 5 I3 —J5 1 B TATH BT s, M0 21 T0058 2 17 728 240 i P Rk 1, =
B0 Tk A AN AT R AR KRR RE, QTR SR AR AR BRI S R AT DLE — 2P AR 7 AT A 4
Me, Preffes M atas, OB R KIS BT RRIRMmE R R Bk, Présin TR 2 E R A AR
[Fi] ek S A R SR R A 7= b A 7= v R R PO ER R R, B s A il G R

8% 3Lk

[1] APPSM J, KURZ W A, BEUKEMA S J, et al. Carbon budget of the Canadian forest product sector [J]. Environ Sci
& Policy, 1999, 2. 25 - 41.

[2] DIAS A C, LOURO M, ARROJA L, et al. The contribution of wood products to carbon sequestration in Portugal [J].
Ann For Sci, 2005, 62: 903 — 909.

(3] HEHE, L&, B, S5 ERBUMO™ wl ik i 522 (0B 5E [T ). #LakesBess i, 2007, 24 (5): 587 - 592.
BAI Yanfeng, JIANG Chungian, LU De, et al. Carbon stock change of harvested wood products in China [J]. J Zhe-
Jiang For Coll, 2005, 24 (5). 587 — 592.

(4] A, PEAdE, RIEN. MRS RG-S KR AACmBUE [J]. AT 770 Hl, 2003, 22 (4): 1 - 6.

LI Zhengcai, FU Maoyi, XU Deying. Bamboo ecosystem and carbon dioxide sequestration [J]. J Bamboo Res, 2003, 22
(4): 1-6.

(5] JAREME, S8sh. B AT AR BBk B AR i B b s () 0 A [T ], ARl B4, 2004, 40 (6): 20 - 24
ZHOU Guomo, JIANG Peikun. Density storage and spatial distribution of carbon in Phyllostachy pubescens forest [J].
Sci Silv Sin, 2004, 40 (6): 20 - 24.

(6] FIEMEL. BATMAESRG hoffht | g X HAR S0 A RBEFE D] STl #riLiss, 2006.

ZHOU Guomo. Carbon Storage , Fixation and Distribution in Mao Bamboo (Phyllostachys pubescens) Stands Ecosystem
[D]. Hangzhou: Zhejiang University, 2006.
(7] HAEW, WuowE, e, 4. Wik &R BT ERRAE SRR (] ). Mok, 2009, 45 (6): 11 - 15.
XIAO Fuming, FAN Shaohui, WANG Silong, et al. Soil carbon cycle of Phyllostachy edulis plantation in Huitong
Region, Hunan Province []J]. Sei Silv Sin, 2009, 45 (6): 11 — 15.

[8] DU Huagiang, ZHOU Guomo, FAN Weiliang, et al. Spatial heterogeneity and carbon contribution of aboveground
biomass of moso bamhoo by using geostatistical theory [J]. Plant Ecol, 2010, 207. 131 - 139.

(9] sRAIFH, MREME, skikR, 5. BADGE A B0 AL AL Y A I AL () ], VLR 2274, 2011, 28 (4):
555 - 561.

ZHANG Liyang, WEN Guosheng, ZHANG Rumin, et al. Climate change response using a simulation study of photo-
synthetic physiology on Phyllostachys pubescens [J]. J Zhejiang A & F Univ, 2011, 28 (4). 555 - 561.
[10] CHEN Xiangang, ZHANG Xiaoquan, ZHANG Yiping, et al. Changes of carbon stocks in bamboo stands in China
during 100 years [J]. For Ecol Manage, 2009, 258. 1489 - 1496.

(1] AR, TRARWT, JA50, 2% VLA BATT R B R 047 [J]. Mok Bz, 2012, 48 (1): 186 - 190.

GU Lei, SHEN Zhenming, ZHOU Yufeng, et al. Analysis of carbon transfer in moso bamboo plank in Zhejiang
Province [J]. Sci Silv Sin, 2012, 48 (1):. 186 — 190.

[12] 3554, FEAT A R 2 AR 2 AR08 (1], Witk e 44k, 2003, 20 (1): 1 - 4.

ZHANG Qisheng. Attaching importance to science and innovation in the processing and utilization of bambootimber in

China [J]. J Zhejiang For Coll, 2003, 20 (1): 1 — 4.



