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1. 竹材之性質 

   

2018-01-25 

 

壹、前 言 

(Poaceae) (Bambusoideae)

46

47 4,200

 

 

2,200 (2010) Ohrnberger and 

Goerrings 1985 ~ 1990 102 ~ 112 1010 ~ 1140 25 ~ 

27 130 ~ 160 77 ~ 85 880 ~ 980 85%

(

) 132,572 124,943 (  2015) 2001

89 83 1 25

40 ( 2001) 3-5

( 1974) ( )
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30

1999 921

 

 

( )

 

 

貳、台灣重要經濟竹材之種類及其性狀 

 

(一) 孟宗竹(Phyllostachys pubescens Mazel)： 

(  ) ( ) ( ) ( )

Moso  (Gramineae) (Phyllostachys)

6~20 20

( ) 500~1,600

11 2

1.0 0.2
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(二) 桂竹(Phyllostachys makinoi Hayata)： 

100~1,500

Makino Bamboo  (Gramineae) (Phyllostachys)

2~3 8 6~15 1~2 12

4~8 12~40

( ) 0.4~1.0

(

)
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(三) 麻竹(Dendrocalamus latiflorus Munro)： 

Ma Bamboo

(Gramineae) (Dendrocalamus)

800 1,000 7~8 20~40

2.5~7.5 0.3 20~30

30 60 3

7~8 60  
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6~8

 

 

 

 

(四) 綠竹(Dendrocalamopsis oldhami)： 

Green 

Bamboo, Oldham Bambusa (Gramineae) (Bambusa)

500

6~12 4~10

20~35 6~15 15~30 3~7

3~6

4 9
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 ( )  

 

 
 

(五) 刺竹(Bambusa stenostachya Hackel)： 

 Thorny Bamboo

(Gramineae) (Bambusa)

300

6 8

15~20 10 20

1 3 10~15 1.5~2.5
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(六) 長枝竹(Bambusa dolichoclada Hayat)： 

( ) ( ) Long-

branch Bambusa, Long-shoot Bamboo  (Gramineae)  (Bambusa)

300

10~20 10 20~60

5~13 10~15  1.5~2 

 

 

( )
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參、竹材之性質 

 

(一) 竹材之一般特徵 

( 1982 1976)  

⚫  

⚫  

⚫  

⚫ 
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⚫  

⚫  

⚫ α-

 

 

(二) 竹材之外觀構造 

( 1)  

 

1. 

 

2. 

 

 

1.  

3. 
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1~2 mm

 

4. 

 

 

(三) 竹材之解剖性質 

(1999 ) 50 60%

1.5 ~ 2.00 mm 0.015 0.018 

μm

120 130/Lm

2

30 40°

(1990) 15 10

2 mm 2 mm 8~12

3~8 (1992) 2 

mm 1 3

> >  (1990) 9 (

)

( 2 ) ( 2011)  
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2. ( 2011) 

(四) 竹材微觀結構與力學性質之關係 

 

 

2

4 2  
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(五) 竹材之物理及機械性質 

物理性質 

1.  

 

Bambusa chungii 0.50 Neosinocalamus affihis 0.46

0.81 Phyllostachys sulphurea cv. Viridis 0.83  

 

10 2

 

 

(1986)

 

 

(1992) 10 2

1. 4%

 

 

1982

0.90 0.81 0.72 0.70 0.51 0.47

0.47 0.46 0.40 0.35 0.29 0.27
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(1990) 6

(1974) 3~4

 

 

2.  

 

 

 

 

 

3.  

 

120-140%

135% ~ 91% ~ 82%

~ 77% ~

75 ~ 100% 55~65% 45~50% 1

( 1990 )  

 

1 ( 1990 ) 

    

 47.4 42.8 38.8 

 69.7 55.0 41.0 

 66.6 45.9 42.2 



 

- 14 - 
 

 56.7 44.1 38.8 

 43.7 41.1 36.6 

 61.3 48.7 47.9 

 63.9 52.0 38.8 

  

105.4% 102.8% 36.74%

70.4% 59.3%

60.1% 66.5% 100%

 

 

 

 

機械性質 

1/4

 

 

(2011)

3 4

5 3
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3~5

 

 

2 ( 1989) 6

( ) 1/3 (1/3h) 

1/2 (1/2h) 2/3 (2/3h)

 

 

2 ( 1989) 

  

(kgf/cm2) 

 (MOR) (MOE) 

 

 

0.6 

0.8 

0.6 

0.8 

514 

686 

591 

893 

954 

1‚367 

1‚085 

2‚092 

118‚110 

157‚500 

78‚192 

172‚565 

  

(2013) 4

700 kg/m3 900 kg/m3 126.8 

Mpa 152.9 Mpa 10.7 Gpa 12.3 Gpa

3-5

 

 

Ibrahim(1995)  
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(六) 竹材之化學性質 

3  ( 1982 1978)

 

 

50% 70% 30% 20% 25%

 

 

3   ( 1982 1978) 

  
(L) 

(mm) 

(W) 

(µm) 
 

 3.80 37.00 102 

 4.04 44.30 91 

 1.41 10.59 133 

 1.55 11.22 159 

 1.51 9.49 52 
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20  

( ) 
      

  

60%~75% 17~30% 18%~26%

 

 

1963 8

(1990)

3

 

 

(2007) 3

3 1.48% 4.4% 6.24% 1%NaOH

27.25% 20.2% 25.2% 78.75% (1972)

86.07 1%

86.30 α- 78.98

4  

 

4   ( 1972) 

  
(%) (%) 

(%) 

(%) (%) 
(%) 

α (%) 

 1%NOH   

 

1 9.38 1.70 4.30 25.95 4.84 0.43 24.19 25.27 21.20 48.72 

2 10.48 1.66 4.42 25.58 4.68 0.47 20.51 22.39 80.14 48.61 
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>3 9.78 1.51 4.25 29.68 2.87 0.52 19.59 25.89 82.14 49.47 

 

1 8.74 1.51 3.08 29.92 4.16 0.86 19.88 19.24 77.60 49.04 

2 9.06 2.68 5.82 27.40 4.86 0.35 16.88 18.00 78.71 49.94 

>3 10.71 2.82 5.77 26.60 7.37 0.85 19.40 24.16 78.98 50.94 

 

1 14.21 2.94 8.94 30.48 3.62 0.54 21.01 24.01 86.30 51.62 

2 7.66 1.62 7.29 28.28 5.30 0.72 20.22 23.38 86.07 50.06 

>3 9.92 1.29 5.93 30.21 4.20 0.82 21.06 23.57 86.07 50.62 

 

1 11.86 1.56 3.64 30.15 10.80 0.88 20.62 21.39 82.51 53.15 

2 12.89 1.65 2.94 28.14 4.42 0.91 20.10 22.87 86.43 51.53 

>3 12.64 1.19 6.06 28.32 8.37 0.57 21.06 22.03 85.36 49.66 

 

1 13.92 1.70 3.15 29.99 4.35 0.65 21.52 24.97 85.32 48.66 

2 16.97 1.72 3.26 31.40 4.68 0.29 22.83 22.47 82.13 47.14 

>3 13.82 1.12 8.06 30.30 4.01 0.46 24.60 26.52 89.94 49.26 

 

1 12.57 1.85 7.48 27.99 4.38 0.72 12.26 22.60 86.73 53.24 

2 12.82 2.55 1.65 25.08 4.99 0.42 11.40 25.90 84.68 51.46 

>3 12.79 2.17 3.84 22.77 5.61 0.44 16.94 24.58 81.56 51.54 

 

1 10.51 1.35 8.18 31.16 5.44 0.44 17.88 18.46 78.91 50.01 

2 10.33 2.50 9.74 30.66 5.21 0.44 19.48 21.94 72.70 46.46 

>3 10.37 1.82 11.37 30.20 7.25 0.43 18.88 21.36 75.22 45.52 
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Latif(1997 ) (Gigantochloa scotechinii)

 

 

(七) 竹材之 pH 值 

pH (1991) (Phyllostachys 

praecox C. D. Chu et C. S. Chao 'Prevernalis' ) (Phyllostachys nigra (Lodd. Ex Lindl. ) 

Munro var. henonis (Mitford) Stapf ex Rendle) 21 pH

21 pH 4.80 6.66 5.69 12 5.42~6.66 9

4.80~5.72 pH pH

12

0.1522 0.5568 meq 9 0.0919 0.2534 meq

pH pH  

 

( Zeuita 1992)  

 

(八) 竹材化學成分與加工利用性能之關係 

 

 

(九) 竹材糖分之分佈及其對竹材性質之影響 

2% 2%~6% 1.5%

6% 2% 4%
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0.1% 0.3% 2 6%

 

 

3~6 5~6

3~8 4~6

4~5

 

 

(十) 竹材之用途 

(Biorefinery)

(Biomass)

ASUS

35%~70% 23%

12.3 kg  

 

肆、結論 

( ) (1)

 (2) (3)  

(4)  (5)  (6)

(1)  (2)

 (3)  (4)
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2. 生活裡的竹子 

2014-2016  

 

 

 

 

 

一、淵遠流長的竹工藝 
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1960 1980
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1995

──

DIY  

二、食衣住行用竹子 

（一）食 

(4~5 ) (3~10 ) (5~10 ) (4~10 )

 

（二）衣 

100

 

（三）住 
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70%

30 50
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（四）行 
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三、再現竹生活 

（一）實用美學：庭園意境與蚊蟲防治 

 

5 7
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3 5

 

（二）竹文藝復興 

 

 

1.  

 

71

DIY

4

 

 

2.  

 

2014

 

 

-
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3. ──  

 

250 2009

 

 

 

 

4.  
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5 . Sanku  
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Sanku
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Sanku
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3. 「竹聯幫」真假筍友，你指認得出幾

個？ 

2018  04  30  
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4. 世界的竹類資源 

2018-10-03 
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Bambusoideae

119 3

Bambuseae

Arundinarieae

10-20m 40m 1300

Olyreae 120 1m

3  

 

4300m

47˚ 50˚

 

 

一、溫帶木本竹的分布 

 

Phyllostachys Bashania Chimonobambusa Fargesia 

Indosasa Yushani 

Thamnocalamus Drepanostachyum 

Sasa 

Sasamorpha 

Acidosasa Drepanostachyum Indosasa Sinobambusa

Arundinaria Arundinaria 

tecta Triplett et al., 2006  
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: Noah Bell, Bamboo Garden, 2013  

 

二、熱帶木本竹的分布 

 

1500m

Bambusa

Dendrocalamus Eremocaulon Guadua Gigantochloa

Schizostachyum ?
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 Alvimia

Chusquea Dinochloa Hickelia Neomicrocalamus

Racemobambos Ochlandra

Dendrocalamus strictus

Guadua paniculata Otatea

Perrierbambus

Actinocladum Filgueirasia Vietnamosasa

 

Olmeca reflexa Chimonobambusa tumidissinoda  

 

Clark L.G., Londoño X., Ruiz-Sanchez E. (2015) Bamboo Taxonomy and Habitat. 

In: Liese W., Köhl M. (eds) Bamboo. Tropical Forestry, vol 10. Springer, Cham

https://www.flickr.com/photos/adaduitokla/7760305220 1  

 

 
A

B Otatea ramirezii Basic caryopsis photo by 

Philip Brewster C Chimonobambusa sp. Nucoid caryopsis photo by 

Lihua Liang D Olmeca reflexa Bacoid caryopsis photo by E. Ruiz-

Sanchez Ruiz‐Sanchez, Eduardo & Sosa, Victoria. (2015). Origin and evolution of fleshy fruit 
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in woody bamboos. Molecular Phylogenetics and Evolution.  

 

1500m

Arundinarieae Bambuseae

Fargesia

4200m Chusquea

4000-4400m Aulonemia Cambajuva

 

 

三、全球的竹林資源 

 

FAO 2007 1%

2010 3147

1990 2010
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1990 - 2010  FAO Global Forest Resources Assessment 2010  
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四、竹產品的國際貿易 

 

HS code UN Comtrade Database

140110 2000

5.18 2015 1.36

2006

2006

2013

 

 

 

2016 Chatham House (2018), resourcetrade.earth’, 

http://resourcetrade.earth/  
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5. 竹編基本技法彙整 

 

/   2019-04-25 

 

 

…

 

 

 

 

 

★☆☆ 
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★☆☆ 

 

 

 

★★☆ 

 

 

 

★☆☆ 
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★★☆ 



 

- 55 - 
 

 

 

 

★★☆ 

 

 

 

★★☆ 
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★★☆ 

 

 

 

★★★ 
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6. 竹童玩 
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7. 種竹 

 

2018-02-21 

2014-2016  

 

 

 

一、地形氣候條件孕育多樣的竹子 

4

 

 

3700 65 4

18 3 8% 15.8

22 genus 89 species 24 6

Dendrocalamus latiflorus 52%

Phyllostachys makinoi 25% Bamausa stenostachya  18%

 Bambusa oldhami 2.5% Phyllostachys pubescens  1.9% 1973

 

 

二、竹子的生長與繁殖 

3
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（一）竹子的生長 

1.  

monocotyledon Gramineae

Oryzoideae Bambusoideae Pooideae

12 dicotyledon

cambium  

 

2.  

3

3  

30

 

 

3.  

→

→

→ →

→ → → →  

 

4.  

apical meristem

intercaraly meristem

internodal growth   internodal elongation 
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（二）竹子採行無性繁殖時的源基──地下莖 

sexual reproduction

asexual reproduction

rhizome

 

 

2  

1. upright  vertical rhizome  

1  

2. creeping  horizontal rhizome  

culm neck 2  

 

( ) 1   ( ) 2  

 

(1) (2)

7 8 9

 



 

- 61 - 
 

3

6 9

4  

 

( ) 3 ( ) 4  

 

1 2 4 3  

1 5  

2 6  

3 7  

4 8  

 

 

( ) 5   ( ) 6  
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( ) 7   ( ) 8  

 

（三）竹子的有性繁殖──竹子開花 

 

 

1.  

12 2008

Melocanna buccifera 48

, 48 , 

60 120

1912 1917 1920 1921 1930 1955 1957  

 

2.  

C/N

 

 

3.  
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spermatophyta  seed plant

phanerogams flowering plant

 

 

1985

1 1

0.5

" "

2  

 

三、竹林的栽植 

（一）竹種選擇 

" "

" "

 

 

 1

5

" " 1
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1

50  

 

（二）竹苗購買 

/

/ .

/ .

/ .  
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（三）種植時機 

 

 

7 7

9
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8. 竹的國際視野 

2018-06-28 

2014-2016  

 

 

 

 

60-80

 

15

 

一、世界竹會 

World Bamboo Organization WBO

IBA INBA 3 World 

Bamboo Congress WBC

1985 IBA IBC(International 

Bamboo Congress) (2018 )8

2020  

 

二、韓國經驗：從生活到產業的整體建設 

2015  (Bamboo 

for a Greener Future) 2012 145

104 5
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（一）綠竹節 Damyang Bamboo Festival，看見持續耕耘的力

量 

(Damyang Bamboo Festival)

 

 

1999 2014 5

3
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1   2   3

 

4   5  

（二）2015 竹博覽會與第十屆世界竹會 Bamboo for a Greener 

Future 

2015

(A green Future Found in the Bamboo Forest)

 

 

3D

 

 

BAMBOO SHOW 3D
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6 2015   7 BAMBOO SHOW

 

8   9  

10  
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三、臺法交流：時尚工藝培植需根植於生活文

化 

2007

2008 Yii

2009

2014

Hand in Hand

D’DAYS 70

 

 

:LES COMPAGNONS 

DU DEVOIR ( )

21 7

27

LA FONDATION DE COUBERTIN (

) 30

30
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11 jes  

12 HAND IN HAND ---  

13   14 -  

四、日本工法：「功能性直根竹」邊坡防治 

10
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15  

16  

17  
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五、臺灣竹會 

2012

2 The Blue Economy Zero Emission Research Initiative 

ZERI Mr. Gunter Pauli The Blue Economy —  (Zen 

and the Art of Blue) Gunter’s Fable  

2000

3  (World Bamboo Congress /WBC)

2012 4  

 

8

2013 8 18  

 

/ / / / / / /

17
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9. 種竹子代替砍樹：永續的土地恢復方案 

2018-07-10 

  

 

 

2016 74 GDP 76 FAO 2030

82 GDP 100

30%
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一、竹材作為木材替代方案 

 

 

1. : 

 

2. :  

3. : 

 

4. : 

Chaowana 2013  
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二、竹材特性 

1/3 2/3

0.4~0.9g/cm3
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a b c  

Bamboo: An Alternative Raw Material for Wood and Wood-Based Composites

Chaowana, 2013  

 

2-4
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wettability pH wettability

Contact angle

pH

pH

 

 

90

 

 

MOR MOE

Chaowana 2013  
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Bamboo: An Alternative Raw Material for Wood and Wood-Based Composites

Chaowana, 2013  

 

 

三、土地恢復方案 
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四、永續產業評估 

Life Cycle Assessment

Eco-costs 2007
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Eco-costs 2007  

The sustainability of bamboo products for local and Western European applications. 

LCAs and land-use Vogtlander et al., 2010  

 

Vogtlander 2010

plybamboo Strand Woven 

Bamboo , SWB

FSC

Vogtlander et al., 2010  

 

 

 

 

 


