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ABSTRACT

Survey and collection of Taiwan Giant Bamboo (Dendrocalamus latiflorus Munro)

explant from the Royal Agricultural Station was studied by using 4,120 seeds, 23 young shoots

and 1,588 nodal buds in tissue culture. The average percentage of seed germination was 56% and

13.1% of germinated seeds could develop to be the normal seedlings. The proper

micropropagation was studied. In Vitro germination of the seeds were surface sterilized with 15

% of sodium hypochlorite in sonicator for 15 minutes and then sterilized the second time with 5%

of sodium hypochlorite in sonicator for 20 minutes. The result was found 95% cleaned seeds. The

nodal buds were surface sterilized with 20% of sodium hypochlorite in sonicator for 40 minutes

which was the best method that gave 53.33 percents survival rate. But the buds could not grow up

into the shoots. And buds from old shoot were surface sterilized with 20% of sodium hypochlorite

in sonicator for 80 minutes that gave 93.75 percents survival rate and the nodal buds from old

shoots were grown up better than the nodal buds from young shoot. The shoot multiplication of

Taiwan giant bamboo were induced on MS medium supplemented  BA, NAA, Kn  4, 1, 1  mg/l

and CW  8 ml/l respectively. The result indicated that this medium gave 8.0 shoots/clump in

average. The various conditions of culture were studied, liquid medium with temporary

immersion system(TIS) for 5 mins. in every 3 hrs.(TIS2) gave the  highest of shoot multiplication

number 7.75x and better than the shoot multiplication number from semi-solid medium 6.5x. It

was found that the only MS medium supplemented with 3 mg/l IBA and 1 mg/l NAA gave the

maximum root formation 40%, 1.3 roots per clump within 37 days in average. The result of

clump separation of Taiwan Giant Bamboo for inducing shoot was found that the suitable

amount of shoots was 5 shoots/clump that gave 100% survival rate and 4.5 young shoots per

clump after 3 months.

Key Words : Dendrocalamus latiflorus, Micropropagation,, Temporary immersion system(TIS)
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 (Dendrocalamus latiflorus Munro)

Tissue culture technique improvement of  Taiwan Giant Bamboo

(Dendrocalamus latiflorus Munro)  for industrial production.

Yupa Mongkolsook, Wilasinee Kaweekijthummakul, Rungarun Sumkaew,Patima Likitthamanit

Maliwan Tanasombat  , Jetsada Wongprom, and Panida  Wongwean
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 140,000  40,000  40

 ( , 2545) 

 ICDF (International Cooperative Development Fund) 
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 1,500 

 700  300 

 ( , 2544) 

1.

2.

3.

 Gramineae  elastic fiber  long 

fiber

  36    30  

Bambusoideae
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 ( , 2513; , 2527) 

 Bambusaceae

  ( , 2527) 

 3 

1.  (sympodial type  pachymorph rhizome) 

2.  (monopodial type  leptomorph rhizome) 

3.  (intermedial type) 

Phyllostachys bambusoides  90-120 

Phyllostachys edulis  119  24  (Liese, 1986) 

 sympodial type 

 80-120  monopodial type  93 

 1  1 

 ½   ¾  

 (Farrelly, 1984) 
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 (inflorescence)  (spiklest) 

 (glume)  2  (floret) 

 3 (trimerous) 

 1  (rachilla) 

 (lemma) 

 (palea)  2  (lodicule) 

 3  2  (ovary) 

 (stamen)  3  6 

(anther)  (pistill)  (stigma) 

 2  3  (berry) 

 (nut)  (caryopsis) 

( , 2527; Dransfield, 1980)

 1-2 

(sporadic flowering) 

 (gregarious flowering) 

 (clump flowering) 

 (culm flowering) 

 1 (Shizostachyum
brachycladum)  (continuous flowering) 

 1-2  ( , 2532) 

 30-100 

 ( ,  2 5 3 0 )  
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 10 

 50 

(Cheung et al., 1985) 

 10-80  ( , 2532)

Dendrocalamus latiflorus  Munro

Bamboosa latiflorus  (Munro)  Sinocalamus latiflorus  (Munro)  

 Taiwan  giant bamboo,  ma  bamboo (En)., Indonesia: bamboo  Taiwan, 

Philipinnes: botong (togalog), Burma (Myanmar) : wani, Thailand: phi-zangkum (northern), 

Vietnam: m[aj] nh t[oo] ng hoa to, tre ta [uf]. Japan : machiku  

Ma Chu ( ) Dendrocalamus

( , 2544; , 2544)  14-25 

 8-20  0.5-3.5  20-70 

 1 

 1-1.5 

10-40  2.5-7.5  10-22 

 1.5-2 

 80 
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 1-7  1-2  0.8-1.2 

 8-12  4-6  (Dransfield and Widjaja, 

1995)

 ( , 2527) 

. . 2529 

 750 

 1,600 

 pH  4.5-7.7  32-64 

 1 1  80  4  2.5 

 Ca3PO4 1.5  KCl 1  CaSiO2 2.5 

 2  4 

 3,200-6,400  ( , 2532)
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 3  30-40  50-150 

 ( , 2527; 

, 2533) 

 1,000 

 “ ”

 ( , 2532; , 2542) 

( , 2545)

 Schleiden  Schwan . . 1893 

 Schwan 

 (multicellular organism) 

T.H. Mogan   . . 1901  Totipotency  

. . 1902  Gottieb Haberlant 

. . 1938  (organ)  (callus) 
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 ( ,

2538)

 (1) 

 (2) 

 (genetic engineering) (3) 

 (4)  (5)  ( , 2540; 

, 2542)

Murashige (1974)  3 

 1 

sodium hypochlorite  Clorox 

 chloraminate  N-Chloro 

compounds  irreversible oxidation  S-H  group 

 sodium hypochlorite 

 sodium hypochlorite 

 2 



9

 (Chen et al., 1983)

 3 

 NAA (naphthaleneacetic

acid)  0.05-1  IBA (indole butyric acid)  0.5-3

 IBA 

 NAA

 IBA  ( ,

2536)

 90-100 

-
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 (epicuticular wax) 

 2-3 

 (Kyte, 1990; Macdonal, 1990) 

 18-21 

 2-3 

 (Macdonal, 1990)

Gruezo  (1988) (Dendrocalamus latiflorus cv.

Machiku)  Murashige  Skoog (MS)  ½MS 

 20 30  40  Benzylaenin (BA)  1 2.5  5

 ½MS 

 30  40  BA  2.5  5 

 (2534)  4

 (Dendrocalamus asper)  (Dendrocalamus latiflorus)

(Bambusa oldhamii)  (Phyllostachys pubsecens)

 MS  BA 0 2.5

5  10 -napthaleneacetic acid (NAA) 0  1 

 2,4-Dichlorophenoxyacetic acid (2,4-D) 1-3 
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 BA 2  NAA 1 

 7.14  6.85  45 

 4  2,4-D 

 BA 10  5 

 (D. asper Bacter)

 MS  BA 4 mg/l 

 NAA 2 mg/l 

  99.3  30  ( , 2542)

 (2534)  11 

 BAP 4 

 2,4-D 3 

 BAP 2  NAA 1

  Chaturvedi  et al. (1993)  10

 MS  NH4NO3 1,500  KNO3  1,500

 thiamine–HCl 0.2  20  IAA  adenine

sulphate (Ads) 15  Ravikumar

et al. (1998)  10 

 20 g/l  MS  BA 0.5 mg/l 

kinetin 0.5 mg/l  20 mg/l 

 35-45  3-8 

(D. hamitlonii Munro)  MS  BA 1 mg/l (Chambers ,
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1991)   MS  BAP 1 mg/l  2,4-D 1 mg/l (Sood et al., 1991) 

 (D. brandsii)  Nadgauda et al (1990) 

 White  20  MS 

 BAP 0.5  50  20 

 (2534) 

(D. asper)  5 

 (vermiculite)  100 %  3 

 54.14 %

 (2543) 

 (macro proliferation) 

: :  1:1:1

 5 /

 Temporary immersion 

 (somatic embryogenesis) 

 (Immersion time) 

 (duration or flush /frequency or rest time : )
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 Temporary immersion 

 (1)   (2) 

(3)  (4)  (5) 

 Temporary Immersion

 Temporary immersion 

 (Pneumatic system) 

 0.2 

 (Timer) 

 Temporary Immersion 

 Harris and Mason (1983) 

 Stewart et al. (1952) 

 (Daucus carota)

 “auxophyton” 

 20 

2.6



14

 Harris and Mason (1983) 

 Teisson et al. (1999) 

1.

2.

3.  (duration time or flush time : 

)  (frequency time or rest time : 

)

4.

5.

6.

7.

 2 

 (flush time) 

 1 

 (  1)
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 1

               (A)  1   Alvard et al.(1993);

               (B)  2 ( RITA® CIRAT model)   Teisson and Alvard (1995)

1

3

24

A B
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1.

2.

2.1

 (pH meter) 

2.2  MS (Murashige and Skoog, 1962) 

2.3  BA (6-benzylaminopurine), kinetin (6-

furfuryminopurine), NAA ( -naphthaleneacetic acid) 

 (HCL)  (NaOH)

2.4  (sodium

hypochlorite)  Clorox,  (mercuric chloride),

,  70 95

 2.5  (laminar flow) 

3.

(white light fluorescence)  25 2  3,000 
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4.  Temporary immersion

 1.0 

4.1  2  (

)

 ( )

4.2

4.3  0.2 M

4.4

4.5

5.  (  50) 

6.

1.
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2.

2.1

 70  (clorox) 

 10  1  1- 2 

 3  1 

 MS  BA 1  16 

 3,000  25 2  20  1 

 20 

 1

1  10%  10 

2  10%  20 

3  10%  10   +  5 %  20 

4  15%  15 

5  15%  20 

6  15%  15   +  5 %  20 

7  20%  10 

8  20%  15   +  5 %  20 

9  20%  20 

10  20%  30 
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   859 

 80, 90, 100, 110, 120, 130, 140  150  150, 

150, 150, 150, 100, 98, 39  22 

 MS  BA 1 

 16  3,000  25 2

 20 

2.2

 30 

1.  10%  2-3  100 

 10 

2.  20%  2-3  100

 30 

3.  20%  2-3  100 

 40 

4.  20%  2-3  100 

 50 

5.  20%  2-3  100 

 60 

1.  20 %  2-3  100 

 60 
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2.  20 %  2-3  100 

 70 

3.  20 %  2-3  100 

 80 

4.  20 %  2-3  100 

 90 

5.  20 %  2-3  100 

 60  20 %  2-3 

 100  20 

6.  0.1 %  60  2-3 

 100 

7.  0.2 %  60  2-3 

 100 

8.  20 %  2-3  100 

 60  0.1 %  20 

 20 %  2-3 

 100  20 

 3  5 

 MS 

 30 

3.

 48  MS 

 30  (  2)  MS 

 BA 1  2.14  (  3) 

 MS  BA 5  (

4)  MS  BA 2 
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 ( 2-3 )

 2  MS  30 

 3  MS  BA 1 
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 4  MS  BA 5 

3.1  MS 

 MS   BA (6-benzyladenine), -napthaleneacetic

acid (NAA) Kinetin (Kn)  (CW) 

1) MS  BA 2  NAA, Kn  CW 1, 1 

 0.8 

2) MS  BA 3  NAA, Kn  CW 1, 1 

0.8

3) MS  BA 4  NAA, Kn  CW 1, 1 

0.8

4) MS  BA 5  NAA, Kn  CW 1, 1 

0.8
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 CRD  4  5 

 3  16 

  3,000  25±2  1 

 2 

3.2

Temporary immersion

 2.1 

 3  5 

1.  3  1  4 

 20  60 

2.  12 

 1  1  20  60  (TIS1)

3.  12 

 5  3  20  60  (TIS2)

 5

a.  b. Temporary immersion (TIS1)

c. Temporary immersion (TIS2)

b Ca
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4.

 MS  IBA, NAA 

1) MS  (R1)

2) MS  IBA 3  (R2)

3) MS  IBA 3  NAA 1  (R3)

4) MS  NAA 3  (R4)

 CRD  4  10 

 3  1  1  16 

 3,000  25 2  1 

 2 

5.

 7 

 3 

 4 

 30 

6.

. . 2547  2 3  1,800 
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 2  1   3 /

 2  5 /  1  1  10 

: :

 1:1:1  50%  2 

 5  2 -

/  3 

1.

 (  6-11)

  620 

  3,500 

23

 1,088  2548  500 

 20 
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 6  3 

 7



27

 8

 9  3 



28

 10  3 

 11
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2.

2.1

 10  MS 

BA 1  30 

 10-15 

 6, 8, 9 

 10  95, 100, 100  100 

 6  15 

 15 1  5  20  2 

 79   8, 9  10 

 100 

 6 

(  12,  2)

 12  MS  BA 1 

 7 



30

 2

  (%)

  (%)

  1) 10%  10 5 100   0

  2) 10%  20  35 71 29

  3) 10%  10   +  5 %  20  80 75 25

  4) 15%  15  55 73 27

  5) 15%  20  80 63 38

  6) 15%  15   +  5 %  20  95 79 21

  7) 20%  10  85 41 59

  8) 20%  15   +  5 %  20 100 30 70

  9) 20%  20 100 25 75

10) 20%  30 100 20 80

 2  2,857 

 20-70  1,007 

(35 )

 63  (2 )

 80-150  1,787  (63 )

 15  15  1  5 

 20  2  3 

 MS  BA 1 

56  110 

 100, 90, 120, 140, 150, 130  80  65, 

63, 59, 57, 56, 50, 50  45  (  3) 
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 4  ( 1)  86.8 

 13.2 

 150 

 100, 120, 110, 140, 90 130

 80 

  18, 17, 16, 15, 14, 13  12 

 86.8 

. .2547  1  8  (

 2548)  (albino seedling) 

 0.3  13.2 

 63  (clone) 

 90 

 50  110 

 65 

 (  3) 

 2  BA 

 ( , 2529) 
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 13 

 8-10 

 63  (clone) 

 MS  BA 1  7 

 1-2  (  12) 

 MS  BA 2 

 3-4  13 

 100 

 (2534) 



33

 3

1 (%)

( ) ( ) (%) 1 2 3 4

80 150 45 0 76 0 24

90 150 59 13 71 1 15

100 150 63 17 63 1 19

110 150 65 15 74 0 10

120 100 57 16 68 0 16

130 98 50 12 69 0 18

140 39 56 14 78 0 8

150 22 50 18 64 0 18

859    56 13.1 70.5 0.3 16.0

1  1

2.2

 20 %  2-3  40 

 53.33  (  4) 

 30  (  13)

 30 

 93.75 
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 20 %  2-3  100 

80  (  5)  0.5-1  30 

 (  14)

 4

 ( )  ( )

1.  10%  10 83 17.39

2.  10%  30 0 37.50

3.  20%  40 47 53.33

4.  20%  50 42 31.57

5.  20%  60 18 40.90

 5

(%) (%) (%)

1.  20%  60 51 - 48.57

2.  20%  70 42 - 58.33

3.  20%  80 18 - 93.75

4.  20%  90 13 - 87.50

5.  20%  60 +  20%  20 96 1

6.  0.1 %  60 74 2

7.  0.2 %  60 100 0

8.  20%  60 +  0.1%

 20  20%  20 

43 12
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 13  MS  30 

 14  MS  30 

3.

3.1  MS 

 MS 

 BA  NAA, Kn  CW 1, 1  0.8 

 2  (
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 6)  BA 4  8.0 

 1.43 

 (  15)  BA  5, 3  2 

 7.8, 5.3  4.7  1.4, 1.0  0.87 

 BA 

 BA  BA 2 

 BA 5 

 MS   60 

 MS  BA 4 1  NAA, Kn  CW 1, 1 

0.8

 (Browning) 

 2-3 

 Gruezo  (1988) (Dendrocalamus
latiflorur cv. Machiku)  Murashige  Skoog (MS) 

 ½MS  20 30  40  Benzylaenin (BA) 

1 2.5  5  ½MS 

 30  40  BA  2.5  5 

Chambers  (1991)  (Dendrocalamus hamiltonii Munro)

 MS  30  2 

 MS  BA 1  12 
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 (2534) 

 4  (Dendrocalamus asper)

(Dendrocalamus latiflorus)  (Bambusa oldhamii)  (Phyllostachys pubsecens)

 MS  BA 0 2.5 5  10 -napthaleneacetic acid (NAA) 0 

1  2,4-Dichlorophenoxyacetic acid (2,4-D) 1-3 

 BA 2  NAA 1 

 7.14  6.85  45 

 4  2,4-D 

 BA 10 5  5 

 15  MS  BA 4

 NAA, Kn  CW 1, 1  0.8 
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 6  MS  BA 

 NAA, Kn  CW 1, 1  0.8 

 1  2 

1 2

( / ) ( / ) ( / )

2 BA + 1NAA +

1 Kn + 0.8% CW
4.7b 0.87

3 BA + 1NAA +

1 Kn + 0.8% CW

5.3b 1.00

4 BA + 1NAA +

1 Kn + 0.8% CW

8.0a 1.43

5 BA + 1NAA +

1 Kn + 0.8% CW

7.8a 1.40

 0.05

1   =

2   =
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3.2

Temporary immersion

 Temporary immersion

 1  5  1  3  60 

 (multiplication rate)  5.92  7.75 

 1.25  (  7)

 7 

 MS  BA 4  NAA, Kn 

CW 1, 1  0.8 

( )

 (semi-solid) 27 1.25a

 Temporary Immersion (TIS1) 83 5.92b

 Temporary Immersion (TIS2) 105 7.75b

 : a-d

 95

 Temporary immersion 

 1  5  1 

 3  5.92  7.75 
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 1  1  5  3  (5.92 

 7.75 )

 Preil and Hempfling (2002) Phalaenopsis

 8  10 

 Akula et al. (2000) 

 1  6  24 

 (Jimennez  et al., 1999)

 (Alvard  et al., 1993) 

 5  3 

 1  1  Eteinne et al. (1997) 

 1  12 

Alvard et al. (1993)  20 

 2 
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4.

 MS  BA 4 

 NAA, Kn  CW 1, 1  0.8 

 MS  IBA  NAA 3  IBA  NAA 3 

1  1  2 

 IBA  NAA 

 IBA  NAA 

 40  1.3

 2 

37  (  17,  8)  IBA 3  NAA 1 

 MS  BA 4  NAA, Kn  CW 1, 1 

 0.8  IBA  NAA 

 IBA 

 IBA 

NAA  IBA 

 RNA 

 ( , 2536; Leopold and Kriedemann, 1975)

 Brandt (1994) 
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 BA 

 16  MS  IBA  NAA 3

 1 
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 8  MS 

 IBA  NAA

R1 0 b 0 -

R2 0 b 0 -

R3 40 a 1.3 37

R4 0 b 0  -

 0.05

5.

 7 

 80  30  (  18) 

 90-95  Macdonal 

(1990)

 90-95 

 70 



44

 17  30 

6.

 2   1 

  3 /  2  5 /

: :  1:1:1  3 

 90-100  ( - . .2548)

/

 5 /  3 /

 5 /

 3 

 (  9) 



45

 ( , 2527)

 9

 3 

 (%)  ( )

3 / 100 90 90 2.3 2.4 3.2

5 / 100 100 100 3.5 3.4 4.50

1.

 4,120  23 

1,588  56  15 

2.

2.1

 9 . . 2547 

 15  15  1  5 

 20  2  95 

2.2

 20 %  2-3  40 

 53.33 

2.3

 20%  2-3  100  80 

 93.75%
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2.4

3.

 3.1  MS  BA, NAA, Kn  4, 1  1 

 CW 8 

3.2  Temporary immersion 

 6.5 

 5  3 

 7.75 

 Temporary immersion 

4.  MS  IBA 3 

NAA 1 

 40  1.3  37 

5.

 80  30 

6.  2 

 1  3 /  2  5 /

 5 /  100 

 4.5  3 
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 1 (Dendrocalamus latiflorus Munro)

 1) 

2)

3)
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