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Abstract: China is a global leader in the production of bamboo forest resources and the bamboo products processing
industry. China’s bamboo forests and industry play an important role in regional environmental protection and social
economic development. This study analyzed the development of laws related to the bamboo industry and its related ecosystem
in Chishui city, Guizhou Province, China, as an example. Chishui is referred to as “the hometown of bamboo in China” by
the State Forestry Bureau in 1996 and 2006. The results show: (1) from a human perspective, there are five components of
bamboo forest use including provision of ecological services, foods, medicines, timber products and cultural products.
Bamboo processing involves three relative independent types of industries. The first type processes 47.3% of the bamboo
forest resources produced in the city. It includes environmental protection and the harvest and processing of raw materials
from bamboo. The second and third type involves nearly 200 bamboo—processing companies and 6 major industries that
produce a wide variety of nearly 300 products requiring either minor or intense processing to create final products. (2) The
five elements of the bamboo industry ecosystem include environmental resources, primary industry, exogenous industry,
industrial support, and industrial innovation. Bamboo forest resources provide the main products for the primary industrial
element and raw material for the exogenous industrial element. Bamboo forest resources are a component of, and are affected
by, the environmental resources element. The industrial support element provides support services for infrastructure,
finance, and businesses, that is, services for other industrial elements. The industrial innovation element provides
innovative technology and institutional management for other industrial elements. These five elements interact and have
different levels of importance with the following four states: the main state is the primary industrial element (1), the priority
state to exogenous and primary industrial element (1), the priority state to primary and exogenous industrial element (IIT)
and the main state of the exogenous industrial element (1V). Currently, the bamboo industry of Chishui city is overall in
state II with a trend of transforming from state II to state III, including a part of miscellaneous bamboo forest resources and
processing. In recent years, output values of the bamboo exogenous industry element accounted for more than 40% of the
GDP of the city, with an increasing trend from year to year. In 2014, the demand for moso bamboo resources was 7.94x10°
clumps, with actual consumption (3.04x10° clumps) <viable primary production (5.0x10° clumps). The demand for
miscellaneous bamboo resources was 9.38x10° t, with actual consumption (4.83x10° t) <viable primary production (5.0
10° t). In addition, the output values of the primary, exogenous and support elements were 0.95x10° Yuan, 2.85x10° Yuan
and 2.30x10° Yuan, respectively. Meanwhile, the total output value of the bamboo industry ecosystem was 6.10x10° Yuan.
(3) Based on the interaction between each element and the state of the main processing factors, the development of the
bamboo industry ecosystem of Chishui can be divided into four stages: (D the primary development stage ( prior to 1950) in
state I, @ the manual use stage (1951—1980) in state I, with a transforming trend from state I to state II of moso bamboo
forest resources and processing, (3 the industrial use stage ( 1981—2000) in state I, and @ the system use stage
(2001—present) in state I, with a transforming trend from state II to state III of miscellaneous bamboo resources and
processing. Currently, the development of the bamboo industry is expected to improve in scale and productivity in the

primary industrial element, and rely on the industry innovation element to lead innovation within the bamboo industry.
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Fig.1 Main utilization patterns map of bamboo plants in Chishui City, Guizhou province
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Fig.2 Bamboo industrial products systematic model in Chishui city, Guizhou province
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Fig.3 Bamboo industrial ecosystem model in Chishui city, Guizhou province
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Table 1 Growth

R1 FATEHS BRI HIHNERE EME RS ET

differences and natural distribution elevation changes of some bamboo species in Chishui city, Guizhou province

b4 HEIR T B H K AFFME Growth characters
Bamboo species Altitude/m H1UF * Diameter/cm ¥ Height/m
FEAT Ph. pubescens 300—1300 8—16 10—20
AEEANT Ph. pubescens f. Huamozhu 900—1000 8—16 10—20
447 Ph. sulphurea 800—1200 4—10 6—15
247 Ph. nigra 800—1200 2—4 3—8
IKAT Ph. heteroclada 300—1600 2—3 3—5
NPT Ph. aurea 600—1700 2—3 5—7
FI1JeAT Ph. nidularia 500—1000 3—7 8—14
ZEAT Bambusa affinis 300—1000 3—6 5—10
BLEEAT B. distegia 400—900 4.5—6 10—12
WL BT B. rigida 260—300 2—6 9—12
EEAT B. pervariabilis 400—500 5—6 7—15
ZEREAT B. sinospinosa 500—600 5—16 10—22
ZIAT B. glaucescens 500—600 1—3 2—7
P11 24T Dendrocalamus farinosus 400—1200 4—6 7—15
WRAT D. latiflorus 500—800 10—12 10—20
EILHHT Chimonobambusa hejiangensis 800—1200 2—3 5—7
GBI Ch. wilis 1100—1700 1—3 2—4
FEM247 Indocalamus latifolius 500—800 0.4—0.5 1—2
EAT L longiauritus 900—1200 0.5—1 2—3
ZRBYENT I hirsutissimus 500—600 1—2 3—5

= MR i s DA _E 25 0 AR (8, AR & st A e

R2 FATIRERAFENS

Table 2 Bamboo forest area and standing stocks dynamics in Chishui city, Guizhou province

E4T Moso bamboo HEA4T Non-moso bamboo
PHAL AR g2 =R [ EA K247 (DBH=2cm) /N4 (DBH<2¢m)
Survey year Area Storage Area Storage T R M T R ZM
x10*hm? x107#% x10*hm? x 10841 Area Storage Area Storage
1975 1.5704 2.6143 0.1781 1.7350
1985 1.4401 2.5954 0.0966 0.9080
1995 1.8320 0.3540 0.4189 0.4661 0.3857 0.4292 0.0332 0.0369
2005 2.6405 0.6624 2.7127 3.0186 2.6200 2.7492 0.0927 0.2694
2013 3.1052 0.7790 5.5934 6.2241 5.4023 5.6686 0.1911 0.5555

# 1975—2005 EHUE N BN 2 ARG IR — 2SR A B, 2013 45 45 LMl 0 o8 ) A A

£3 FATEEUEMMSER

Table 3 Main ornamental bamboo species in Chishui city, Guizhou province

WLE AR
Ornamental parts

fREATFl

Representive bamboo species

B (R, S Fnt)

Colors of bamboo

IR, S

Clumps of bamboo

I TE NN IS

Leaves of bamboo

INBELLAY (B, multiplex f. alphonso—karri) , $EE T, KEELAT ( Neosinocalamus affinis f. tlavidorivens) , FAE AT ( Ph.
aureosulcata) , BN, BT, BT (D. tiangii f. viridistriatus ) , 35 Z2EAT ( Shibataea lanceifolia f. smaragdina) ,
%1‘"}’( Ch. marmorea) , ﬁﬂf%ﬁﬁ( Ch.marmorea {. variegata) , Wil 2247 ( Ch. neopurpurea) , E[/T (Sasa fortunei) , JE
ﬁﬂﬂ(s auricoma) , &

FRAT (Acidosasa chinensis) , RAT (B. rutila) , ¥y 54T (L. chungii) , Bt ZAT, KBBAT (L papillata) , F7 77, &
( Chimonocalamus delicatus) , K7 7 ( Ch. pallens) , 5 7 ( Qiongzhuea tumidinoda) , T 22 ¥KAT ( Dendrocalamopsis
beecheyana) , 4T ( D. giganteus) , WK AT, ¥ F 4T ( D. bambusoides ) , F& 1Ll Z AT, E E AT ( Gigantochloa
nigrociliata ) , 7K¥T, BT, HIAT, BEAT, KA (Ph. nuda) , BN, BEHAT ( Pleioblastus maculatus) , H-HZAT
(I auriculatus) , ZEAT ( Thyrsostachys siamensis) , 5,

AT, BRAT, BT AT ( Gaoligongshania megalothyrsa ) , 4% AT ( Ferrocalamus strictus ) , %5 A7 ( Cephalostachyum
Sfuchsianum) , FLTBE AT ( Yushania pubescens) , R4 (S. longiligulata) , WIN AT (Ch. fimbriatus) , ¥ (S.
strigosa) , KA (P. gramineus) , &
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BEA, e T AT AR A 2 R G A 7R AT 3N AT B AT e R A I 2 7, AT WS ( Bambusicola SP.) FAT BR
( Rhizomys sinensis) S8l &ty , LA KWK P BIAE RISR A 10 B 7 i BN SR AR SO AT 1 X4 iR JR AR 7l
TR,
323 HMEFIFRS

HMVEFEL T RGBT AR RGN P R DUR A LT R G R BT SRR A R R JEORHAG N
TF RGP ARk R G A R AR A R — RN T2 (B 2) o AR KT K s
Gt WA I T A Lol A 1EHE 25 160 RE A FIEAN 6 Z, A7 &= H (Jt/a) [ 1x10”
~5x10") \[5x107~10x107) FI[ 10x10" ~ oo ) IX[H] F AV E i 73500 0 7 983 M 2 5K, EERL T PSS —
A= T AR R SE K19 2x10° va P A r=mi B | DL ACH] & Al 8 AT H RN T4k 19 K, 4
AEBHNEINT AN 129 58 2Pl ibom T4k 3 K AT T AN 3 5K, FIETE T AT AT REMidbs |
Pt A1 T2 AR BT EIT 6 KRFIIT 300 AT T & Fr, 7= 5 sy E N 20 2404 (1 HIRIX)
FESMNE 20 ANEZ(HLIX) o 2014 FEPTIN T 5 A 10 R (F 4) , BIYTMRGTEIHFER 3.04x10°4 | 75K 7.
94x 104, BEIHAEHE (C) <A/ (r, ,5.0x 10°HR) ; 2T ARG R FE I 4.83x107 ¢ 753Kk 9.38%10° 1, BERTH
FE(C) <775 (r,,5.0¢10° t) , RITRKTTIME =L T R G5 REXT BT A2 ARSI T oK & v A

P’

P REE R R, BTSRRI T A R AR TR IRIE RN T R A R

F4 FRKH 2014 ENFREERERE

Table 4 Bamboo products and material consumptions of 2014 in Chishui city, Guizhou province

e FEi Yield FEAT Moso Bamboo Z=4r Non-moso bamboo

Pro dll”t ypes BAE qi{»‘z THFERE iRt fif'{\j e oK tM_\i
Value Unit AC” DQ~ Unit AC DQ Unit

M T2 Handerafts 1.1x10° 1as 2.2x10° 2.66%x10° Uit 4.0x10° 4.0x10° Mg

1 Chopsticks 2.9x10° HE 5.7x10° 9.6x10° it

P FE#R Boxboard 2.4x10° ik 1.8x10° 1.9%x10° Uit

7% Sticks 1.3x10° i 1.2x10° 1.8x10° Lisd

P Board 8.3x10* 1Gs 1.1x10° 3.0x10° Giss

AR Floors 2.8x10° m? 2.2x10° 4.4x10° s

ATHEIR 4R Life papers 1.5x102 I 1.9x10? 1.9x10? M

P4HL Pulp board 9.6x10* i 3.9x10° 8.0x10° i

A EHR Blocks 8.2x10* I 9.1x10* 1.3x10° Mg

% Cables 3.0x10* 7 7.3%10? 7.3%10? L0

A4 Shoots 2.3x103 Lo 2.2x10° 3.7x10° Mg

#* AC: Actual consumption,DQ: Demanded quantity, 4 i 2R K T 77 7= & e oo 43t

AR T & S L Ge it 3R B e i AT A E P2k F R 48 2 (HAF 2010,2011,2012,2013 4FF1 2014 4F-43-51)
7 1.53x10° ,1.75%x10° . 2.08x10° . 1.89x 10° TG H1 2.85x10° 7T, Pl B 4E | Tt
324 AT RS

WA= F RGBT WA RGN RS BT RS, 38 W IR 28 5 2C 8 0 B4 gl W 3 38 15 AR
B RN T RGBT TR SRR o A 15 AR PR RN T 3 0 1 R 55 45 T Y SC P R B
A FFENT W AE S REIER (B 4) o VAR K i 5 i) 22— T M BN e 5
B T ZWRFBOR , DR P AR AT AT Al g 37 AR —A " B A b AR B R S RO & ARk
A AT R RS =P L B 2 8 AR KT 60 km YU AKYL, 38028 B LR 3K 2329 km  H P SE RN I 615
km , PEAR T B9 M HLIZAL 50 km | KIS iR % B 5 H 1.94%10° km - A/a B8W) 8%+ 2.18%10° km - Va, A BRIk
AR 5.41x10° km - A/a SeJREER 1.65%10° km - vVa, B T8N R IBIHIT N4 . 2014 AEHRH 55
i 2.44x107IC, Y04 [ 72 FL 3 3.37x10° P BB HL il 2.41x10° P R [E bR L HE M 1.83x10° P13l {E M4 % . M
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RO JR KA S Al s Al Jm L i T — 2 (30 PTRIIRAT PR R o 1 P AT X, JEAR T AL T AT 7Pl A 25
RGN 55 IR B PREE I, TS SOMUK IR B 2 AR IR B 58 1 | I Gbmifi, R & AR RS RIE

) - NPT R
HER ) el
SR P
// \\ =N AR TF RS

ARG

o| AbAEPLTF R GE

BUSRE B

BRI T RS

4 FRARMTHHEF N FRGEE

Fig.4 Bamboo industrial support subsystem model in Chishui city, Guizhou province

WG ST GETT R K AT R ARK AR BE GDP P — 55 R0 =ML L i), AT A AR Mk 7 2R 587 (B Ak
B 1A PR T R SEE 20112012 2013 4EF1 2014 4EAAG (820 918 1.41x10° 1.68%10° . 1.53%10°
JCAI 2.30%10°JC , PAHZ AR K
325 A FRS

P AT RGBT AR RGN E ARG A T R g, RN b ASRG AR T 5L
PR BEIRUE Sl A 1) QR Sh Y e i R AL (B 5) o ATl AR S R G P R i B BT BRI B
U, T AW AT 2% 1 7 Re 1 BBALA , X AN AR A0 8 17 3 75 oK B ™ db T dse A, ARk ii isr 7
DA A TR e B AT A P R i SR A S5 I s AR S A A = don ol B AR, B AN L EE B
T —Z Ml G AR AERE S 5 E AR ™ &b/l BE A = hnifE S8 T S A A R Re T BT
Pl & L A= L sV el A 2 2, BB TPk & SR BE T

FARBH R BT TR I 5 55 A 7™ ) RSt T 48 e AR AR I 5 BB R B KT R e 5 K 7l
BEIR S5 7\ B AR HR = ST 7 5E SRR A ST B . (IROK TR IR ZE A R bR AR 2R ) ( DB520381—
2005) {45 6 ANARMARME 29 A TAVFRUER 12 AN SCIRHRIEARIAE , 27T 7= I A AL A b Ak & e $ At T R
TEARIE , 2014 4EJE1EAYE K &R LR A3l 28 T Ak i Tolk 27 T00 A58 Tl 4 350, A7 7 & 5 50
TAE P2 55T T 1S09001—2000 [ 45 FEA 2 F 1SO014001—2004 FRES4S B A R IE, 3540718 i 17 5
A RIS ) AT TER A T A ML A IAE . RARAK T AR S R G AR, T AR G
Jay (I3 ) A i 8 2 5 0 — KA E R KA GRR) BHIFIE I8 5 KT, BUS T ARZ IRHIF SR & R R R
(FRE) FEAE =R R34S T B B AT AER AL S8aE . IEFE I 5 3 — Kt R AR s & 5
RERM 77 SN T G URAE PR RN SA S5 A 3 A A v (AR ) 7 7 R T 25 A9 % R B A 4 A5 R = AL T

Vet H #a5¢3%
3.3 Ml AES RS L
Ve A S R G AR IR TR A 2 AN FEl A 72 AT =l B T 2 S R AH B2 0 A S

FEMEZER M R . 2K H AR AT 2, A BATSIAJE AT BRI EROT 28 00 H 423
B, TEEFMER IR T RGURE— B R AT AR S R G B Al AME I A P Al
BT RG] S AR BER Al R 25 IR 0 5 PR E i PR AR5 5 B9 05 125 o e ot K i A 7
WA ARG (E, ) MU
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Fig.5 Bamboo industrial innovation subsystem model in Chishui city, Guizhou province

LA E,= f(ry,,r,,¢,¢,,p,p1,0,0, ) (6)

IR TTAT Pl AR 2 2R G AR ARG U5 0 S A8 AT 5 (b ) I T =S E AR T R 43k 4 4B Ee

. J5 46 % B BE (1950 4ELIRT) . AZRIRY 5IA B EARK T2 200a 7247, AR GEIE £ EAL T A
SRBTRAS . BREBATBATM AU A STEh0 5 LT ATA B A 7= 5 4 06, R 2B A IF &
I PIRBEEFI IR <10% . P77 ASRGERLT T (R,>>C r,>>C) FCRA Al B 5 AE >l 7
ARG FERIME LT RGAR, A T RERE %

Q. F THIHBBE (1951—1980 4F) , BRAGGEATREEHAR T F= T 2080, 71 7= Mk iR & 2 AL
WAL A TS . AT AT AN 50 RE GEAN 1 R, FEP AT TR SR A T
it PIARGEEFI R 109%—40% . PP AESRGEAT T — DHCRE b= E R4 = 2500 £, H
UGRAMERILAE P F RGP T R A T B2, BIIREEAMMAA R L (R,>C.r,=C) HEEALNE
P ZMTMRBEIERI AL T T (R,>>C r,>>C) FRE

@. Tl FIFH B B (1981—2000 4F) , BCETFRUREIE T Mk AN NS 54k S 716 sl Prdkss I A Bk
P, SR TR AT TS AT I T AR, B AT T 5 e A 2 REAL B AL A AR A B B
AT 100 5%, E 2™ 5 A PrHACRAT g i A A SE . TR IR A 2R 40%9—70% , 117 A S R IR E T
1L (R,>C .r,=C) GCRAS Al B b s A FAMAE P F R Ge e, ORI A =+ R G, 7 L AIH+ R 4
BER .

@. RZGERHBBE(2001—F4) o 2x10° P73 P30 B 8 7= 5 R e sh T 2« kst i & e, Arin T4
APIE 200 Z, FLAGATIE AR AT S A 6 R AEE 300 SR PE(E H 2006 4R 6x10° 70 ETFE 2014 4R
28.5%10°J6, PIARBE AR 70%—90%, Prrb ARG T T — MZORA, BTG IEA T34 T 1
(R,>C.r,=C) GUIRZS ZRATMRGE WA I (R, >C o, <C) GG AL, BRI P 38 A b, GE R AT ) 244 i bk
8.8x10° hm*4b TTIAMAEE S, T 22T ACR ML, DLAEREPT IR R IE 3 125 A0k = (5 b A E =L T R 5
i, OB FEA R A T RS, A FRELE . BB A SRR AT RS n T4l B
FEAT PP EE R PR T AN T SR S S R R A T YR TR AR BRI RE AR T
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4.1 R BRI E R A7 AT RGE AT R IERPEZ R oK T EA MH 1.48%10° hm? |

TR 535K 80.2%,, ] I Tl Ak 1 #i4X 3.04x10% hm? , FHorh ik 5 8.09% JLEHEAMKH 5 37.5% G
SEARMH S 8.9% CEHAMFEILFEHL &7 41.2% =253 BF i 7 4.3% , BE A R ELARSE L5 b 1) 37 T B R 22
FATRERAR A 7= R 8 3B v TR I ARG R R T A R 32 AR R T B AR T
TR R A T 2 T ok SR R RIS TR 00 b B A7 A RS A/ I | A AN S 184 T A7 A R A G A
o ZadARrE ek, BATARSY AT 150—450 AR /hm® AT AR 5 Al S AT 5—20 v/hm® B
TR ™ e R S b o e R 3 KT T S (U4 5 R A 7 - R AT R IR AR 7 i 5 A RGE R 2 —.
—J5 T, 3L AR PP B IR A T AT S AR A A A , B INRAE P= b F RGP E A SRR, AR IR
A ARG IR A 7 e R 2 e A B KBRS M PR EE BE IR - R G M 2 B AR 7 F R RBR IR E Z —
R AR KT SEBIIREE LT AL S AT RREE B R A2 — MR aR K T ARG R T B AN JE 19 = B it 2 42
VTR ER = R ARG IR A F 5, S AMA AR & T ARG b

4.2 P AL E L RGN E AR A S R G S DR 2R S S R g T E
Me, VAR RGP AME L F RS R RN AR 7 i i SO E AT B Al AR B R R R ST,
BUER AR T IR IR 55 P26 1 A FAE , L2672l ZR G0 P (AR ME NS5 =7 b ™ (il b 1 B ok
JEAE P T R G AEALRE A (5F) ARSI AR R RN R A AE o R BN R R Gt R T R A R TR M
IBEEE RN B T RGN T F RGP A BRI, ME LA A UL, AR A B SR e
IR TSRS 35 4.19%10°T0/a LU_E i & 5 R T R WAL H 2 — AR JFEA 7
T RGBT EZ —, TR #E BT BARIIATEG T, AT Tl 8 &5 27K 17 GDP 1 40% Fifr 4
WA 50% VI L Al AR S R G A 4 B R Te i b BoA 28 R R E EH . M3 GDP 7655 — 55 A
=7 A FEEE, DA KA Tl = 5 28 el P A He ], nl S 2014 AT R A A E RN AE PR T R G
FEEM R 0.95%10% 2.85x10° TG 2.30x10° I A7 7=\ AR S R G R 6.10x10° 70, R HIE R EIE S
Bt Iy 1k v A R R M e 2 AL BB ATY AR R E RTME— B IS R, AT AE T

4.3 AT RGN AESRE R T SEREIL T ENTIE . ERA T RG A R R
FHL, Prredb 5 — 5 RS = BRI IR AR HE AR OK T AE S R G R B SR T E KT A AL
FBIE o\ B, B 05 = L B o B s A, SR B AT A A S e A S R T T il
Je s R A AR UE RN IR RN SRR b B B SRR T R G, HKOE RN 500 A B R
S B RIFARAE CHURR ) SR THA 7 S A 7 5 77 T PR AL B & R KT DU Sk Al S 2 7 77 L S
XFEAG o3 B 7= 0 R NI N Al & R F AL, LA™ S RIS R S 5 v 373 4 g 3R T AR A 72k T R
Gire(E, PR R A F R, PR MR SREIRE, R ERABAN T LAES R
gyl et JERALEL A2y AT MR RIR SR RS R EE ORI SR sh A a0, Bk
ERBRIE = B8 2 FEBR N T 7= o Sr Wil 5 VRN P b A R A B A7 7l 2B 25 2R G i R Pk 0 R i 59
PEPY ) KPR M A 2 FR G ORI 1) RN

4.4 Pl ESRGEAA SR, A 20 42 50 A0 ARS8 (Kalundborg) Tl el 7 S8 T fel X
WY e A A SUWEIR G, 20 40 80 AFARJG H A w1 R E OO B TR [ A A S
A T ARSI AR AR SRR AR A R G R TR AR Tl e R B [
FE AR T I E Tolk el i R AR S < A8+ 3040 85, LB “ 112 £ B PrpRose IR Ak sh A
PRI T PR IR R B AT P O T AR R 08 Pk & SRR S A A S 2 b, BREE AT A AE S R
G, VAL R A2 R X A SR A S B I R IR AR, LA 7l F S S b YRR Y B AR AL A2 I
i ) A AN S LY AR AT R AT — AR R M 5 SEBR B, A7l 2B 2 R G B AR 38 7 X P R g U5 o
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FEXPAR SR X i, LRI ST RS o AR 77l 7~ R e L SR s bR 8y 32, bk 9% 5T A A 7 AR
IO o AL ZRGE LATRN A0 g BRIEL ™ i . HUBRGE 8, 227l il i Jie A Pl R b B8 1 AR 48
FES RIS VAL B B, 48 1A 55 T AN AR K- o ASEBRAT 7 Ml AR 28 RGE LR 2 (2 57 Ak 2 30 st e
PN
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