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 A. auriculiformis 
3) 6)  

1,352 
8) 

 5 3, 5, 7)

 Racosperma Acacia mangium  A. auriculiformis 
948 7 

Senegalia 97 69 43 
2 3  (Acacia) 73 60 36

7 Acaciella, 15 Genus ‘X’, 13
7)

 
 

 
 
 
 

 
 

 Racosperma 
Acacia  Acacia nilotica 

 akazo (sharpen)  (Acacia 
nilotica)  A. nilotica 

 Acacia  Racosperma 
8-9) 2011  5 

 9)

 Acacia mangium 
2011 

 7  Acacia 
A. nilotica  

10)

10-17)
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10, 12-13) 10, 13-17) 10) 

 
 (red rot)  Amauroderma cf. parasiticum, Ganoderma 

philippii ,  Phellinus noxius  Tinctoporellus epimiltinus  
Rigidoporus lignosus  hymenomycetes 

A. auriculiformis 
 A. mangium  5 

15) 18) 

 A. mangium  A. 
auriculiformis  A. mangium 

19-21) Pink disease 22)  
 

   

 (damping off)

 

Chaetomium sp., Curvularia sp., 
Cylindrocladium sp., Fusarium 
solani, Fusarium sp., Pythium sp., 
Phytophthora sp., and Rhizoctonia 
solani 

 11)

 (powdery mildew)

 

Oidium sp., Erysiphe acaciae   

 (stem galls)
 1~2 mm 

 
 

 

 

 (dieback)

 

Fusarium oxysporum, Phoma sp. 
Lasiodiplodia theobromae

 

  

 (leaf spots)

 

Colletotrichum gloeosporioides, 
Glomerella cingulata, 
Lasiodiplodia theobromae, 
Fusarium sp., Gloeosporium sp., 
Corynespora sp., Hendersonula sp.

  

Charcoal root disease

 

Macrophomina sp.
 

  

 (root knot)
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Meliodogyne sp.  
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 (Root Rots)

 

Ganoderma sp.
Phellinus sp.
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Rigidoporus lignosus,

  

 

Pink disease

 

Corticium salmonicolor Berk. & 
Br. ( ) Penthicodes farinosa

 

 

 

 (Heart Rot)
1

 

Ceratocystis 
fimbriata, Chalara sp., and 
Phialophora sp.

 Phellinus noxius, 
Trametes sp., Forms sp.

  

 

 

 DNA 

2009 
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matK  DNA  (maturase K) 
 DNA  
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 DNA -2-  (RuBisCO) 
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FAO
1) 2005  39  ha 

 30%  890  ha (1990-2000 )  730  ha 
(2000-2005 ) 

 
 2005  3 

 4 2) 

 (1) 
(2) (3) 

 (COP) 
 1990 

 13  (COP13, 2007 ) 
 (REDD) 

 

 280  ha 2000-2005 
3.8% 1.4  ha

 47%  (9%) 

 4 

 

 (Cryptomeria japonica D. Don.) 
 4 ~ 8 m3/ha 

 7 ~ 14 m3/ha 3)

 (Acacia 
mangium Willd.)  20 ~ 50 m3/ha  5 
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 47% 

 

 

 CO2 
(FeS2) 

 
WWF

 CO2 
4)  3,000  ha ~ 4,500  ha  4  (10 ~ 12%) 

 400  ha  10 m 
 14.6  (GtC) 

 25  (1982 2007 )  57%
 73%  65% 400  ha 

28.7% (111  ha) 24.4% (95  ha) 
 17.0% (66  ha)  29.9% 

 (7.2%)  (7.2%)
 

 LULUCF  (2000 ) 2,563 
MtCO2  51%  LULUCF 

 34% 
LULUCF  (2,000 MtCO2) 

2000  90%  
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1900 

/
 

 1960 
1966 

 (Gmelina arborea Linn.)  (Eucallyptus deglupta Bl.)
 (Paraserianthes falcata Backer) 

5-9) 1980  (HTI) 1990 

 (LVL) 
 10  

2000 

( )
 (A. mangium)  (A. auriculiformis) 

FSC  15 20 
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 16.0 ~ 20.6 cm  16.7 ~ 22.1 m  PSP 
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5  48.6 m3/ha/yr 5  36.8 
m3/ha/yr  S  8 
~ 10 5  188m3/ha 

 0.5 Mg/m3  94 Mg/ha 

 
 

 (AM)  AM  
 

 12 65  10% 15 8% 
3) 3 5 72 Mg C/ha

264 Mg-CO2/ha
 254 390 Mg C/ha 4)
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(Imperata cylindrica)  1.6 ~ 20 Mg C/ha  10 

 39  ha  4,220 
 1 ha  60  (Mg C/ha) 

 5  20% 
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 2006  8,340 ha  83.2  m3 
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pp. 215-231 2010 
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①連続切片を作製し、共焦点レーザー顕微

鏡で、切片厚み中央部分の薄切による変形

を受けていない部分を結像する。 

 

 

 

 

②撮影した切片像のセットをコンピュー

ター上で位置合わせし、スタック（積み重

ね）して、三次元再構成データを得る。 

 

 

 

 

③得られた三次元再構成データを、

ImageJ を使って分析。再構成データから、

接線断面や放射断面などの縦断面をも観

察することができる。 
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 3  1  

Species 
Alcohol-benznene 

extraction (%) 

Holocellulose 

(%) 
α-cellulose 

 (%) 

Lignin 

 (%) 

Density  

(g cm-3) 

Acacia hybrid 2.9 82.9 45.4 30.9 0.49 

Acacia mangium 5.4** 80.4** 45.7 31.3 0.46 

Acacia auriculiformis 6.0** 71.3** 40.6* 34.1 0.52 
*95% **99% 

Student t-
 

 

 1 

 
 

 3  1  

Species 

Characters of fiber cells Morphological parameters of fiber cells Proportion (%) 

Length 

(μm) 

Diameter 

(μm) 

Lumen 

Diameter 

(μm) 

Cell Wall 

Thickness

  (μm) 

RR MR SR CR FC Fiber 
Ray 

cells 

Paren-

chyma 
Vessels

Acacia hybrid 1068 18.76 13.74 2.51 0.37 46.2 57.4 0.13 0.73 73 8.5 9.4 9.5 

Acacia mangium 982** 19.39 14.29 2.55 0.37 45.9 51.3* 0.13 0.73 62** 9.8 16* 12** 

Acacia auriculiformis 879** 16.74* 11.13* 2.81 0.55 55 52.7** 0.17 0.67 68* 9.1 11 12** 

*95% **99% 
Student t-

6)
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Dharmasepfianti5) Firmanti et 
al..6-7) Karlinasari and Paradipto8) Surjokusumo and Karlinasari9) 

 
 

 

 n  
(%) 

 
(g/cm3) 

MOE (GPa) MOR 
(MPa)  

  

1 60 16.5 (8.9) 0.41 – 0.60 
(10.9) 8.80 (31.9) 11.6 (28.7) 43.6 (36.0) Firmanti et al. (2003)6)

2 120   8.9 (29.2)  42.2 (37.4) Firmanti et al. (2005)7)

3 27 18.2 (4.4) 0.6 (5.0) 7.10 (20.2) 8.19 (31.1) 42.7 (39.6) Sumarto (2005)* 

4 80 17.8 (11.8) 0.58 (6.9) 9.5 (3.2)   Karlinasari and 
Paradipto (2005)8) 

MOE  MOR n  (CV)  
*  
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5, 10) 

 
Acacia 

mangium 
Maesopsis 

eminii 
Gmelina 
arborea 

Acacia 
chinensis

Kayu 
karet 

Nyatoh 
 

Meranti 
merah 

(g/cm3) 0.42-0.56 0.48-0.62 0.35-0.42 0.22-0.38 0.55-0.65 0.55-1.0 0.52-0.60
  

MOR (MPa) 97-102 50-60 57-62 45-52 58-66 75-82 63-75 
MOE (MPa) 11,600 12,000 9,200 6,900 9,200 12,200 10,200 

  
 3.4 3.8 3.0 3.0 3.0 3.0 2.7 
 6.5 6.7 6.3 5.5 7.0 7.0 7.5 

        
  
       

    
 

   

        

    
 

   

        
 

 21 m2 
 (1LDK)

 5 m3  1 m3 
 Rp. 1,000,000  1 5 m3 

 Rp. 5,000,000  5  Rp. 25,000,000
25  

 
 

No. (Rp.)
1 777,421 (7,774) 
2 777,681 (7,768) 
3 10,018,008 (100,180) 
4   6,266,410 (62,664) 
5 2,304,384 (23,043) 
6 660,000 (6,600) 
7 4,120,448 (41,204) 
8 200,000 (2,000) 

25,124,351 (251,243) 
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No. 
(Rp.) (Rp.) (Rp.) 

I 
1   1.00 150,000 150,000  
2  m2  28.00 9,500 266,000  
3  m2  22.59 16,000 361,421  

 No. I 777,421
II  

1  bh 1.2 622,145 777,681  
 No. II 777,681
III  

1  m2  66.24 84.350 5,587,344  
2  m2  2.88 98.000 282,240  
3 2  m2  2.88 122,500 352,800  
4  m2  5.76 143,000 823,680  
5  m2  2.16 46.900 101,304  
6  m2  21.6 60,700 1,311,120  
7  m2  21.6 72,200 1,559,520  

 No. III 10,018,008
IV  

1  m3 0.51 2,578,700 1,315,137  
2  m3 0.22 2,577,450 567,039  
3  m 16 27,750 444,000  
4  m2 11.2 72,200 808,640  
5  ls 2 200,000 400,000  
6  m3 70.24 34,640 2,433,114  
7  m 8 37,310 298,480  

 No. IV 6,266,410
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V  
1  m2 22.59 74.884 1,691,540  
2   8 22,500 180,000  
3   4 20,000 89,000  

4   2 73.500 147,000  

5   2 25,000 50,000  
6  m2 2.16 72,150 155,844  

 No. V  2,304,384
VI  

1  ttk  5 55,000 275,000  
2  bh  3 45,000 135,000  
3   5 50,000 250,000  

 No. VI 660,000
VII  

1  m2 112.4 32,530 3,656,372  
2  m2 21.6 21,485 464,076  

 No. VII  4,120,448
VIII       

1  ls 1 200,000 200,000  
 No. VIII 200,000
  25,124,351
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