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Table 3.1. Morpho species and number of spores of naturally occurring mycorrhizal fungi over toposequences (top/slope/valley) at the initial     
                 condition of the research sites. Morpho species marked as 1 to 18 and named in the list of species below. The identification was done  
                 by the Forest Biotechnology Laboratory, Inter University Center of Biotechnology, Bogor Agricultural University   

Number of spores of each morpho species 

Posi- 
tion 

Block 

Total 
num-ber 

of 
spores 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Num 
ber of 
spe-
cies 

Top 1 21 3     11   6   1       4
 2 85  17    48   20          3
 3 18 3 1 1   10   1    2      6
                     

Slope 1 283 73  18    77  11 54   46     4 7
 2 396 84  34 6   128  34 48   62      7
 3 441 91  37 6   119  28 93   67      7
                     

Valley 1 616 158  180   184       94      4
 2 737 267 48   28   266 78  50        6
 3 619 217 24    24  238 54  62        6

List of morpho species serial number of mycorrhizal fungi presented on Table 3.1, 3.12 and 3.13 
(morpho species number 15 to 17 and 19 to 26 appeared at the observation of 6 and 24 months after planting)  

1. Glomus sp., black                                        14. Glomus sp., small hyaline 
2. Glomus sp., black-brown                             15. Glomus etunicatum
3. Glomus sp., brown                                       16. Glomus manihotis
4. Glomus sp., red                                            17. Glomus sp.
5. Glomus sp., red-yellow                                18. Acaulospora sp., red 
6. Glomus sp., reddish-brown                          19. Acaulospora sp., small yellow 
7. Glomus sp., small reddish                            20. Accaulospora sp., hyaline 
8. Glomus  sp., small red-brown                      21. Accaulospora sp., small hyaline 
9. Glomus sp., yellow                                       22. Accaulospora sp., brown 
10. Glomus sp., small-yellow                             23. Accaulospora sp.
11. Glomus sp., yellowish brown                       24. Gigaspora sp., yellow  
12. Glomus occultum                                         25. Gigaspora sp. 
13.    Glomus sp., hyaline                                      26. Scutellospora sp., brown 
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Table 3.12. Number of  morpho species and spores of mycorrhizal fungi per 50 g soil under four tree species (M=mahogany, Swietenia macrophylla, Sa=sungkai,    
                   Peronema canescens, K=candle nut, Aleurites  moluccana and Su=sukun, Artocarpus altilis), inoculated (+) and not inoculated (-) mycorrhizal fungi over  
                   toposequences (T=top,S=slope,V=valley), 6 months after planting the trees. Name of morpho species marked here as 1 to 26 are identified on the list in       
                   par. 3.2.2.  

Morpho species of mycorrhizal fungi and number of spores of each  Tree  
spe-
cies 

Tre
at- 

ment 

Posi- 
tion 

Block Num- 
ber of 
spo- 
res 1 2 3 4 5 6 7 8 9 1

0
1
1

1
2

1
3

14 1
5

1
6

1
7

1
8

19 2
0

2
1

2
2

2
3

24 2
5

26 

Num 
ber of 
spe 
cies 

M + T 1 257 114     134             4       5 4 
M + T 2 36 16     16        4             3 
M + T 3 123 13     32        76            2 4 
M + S 1 165 14  4   30        94          23   5 
M + S 2 120 20     100                     2 
M + S 3 111 9     47        45     3     7   5 
M + V 1 29      9        20             2 
M + V 2 67 10     57                     2 
M + V 3 136 5     113             10     6  2 5 
M - T 1 117 2     113                    2 3 
M - T 2 20 2     18                     2 
M - T 3 99 7     44   3     38     2     5   6 
M - S 1 120 4     90        10          14  2 5 
M - S 2 40      40                     1 
M - S 3 43 8     18             6     11   4 
M - V 1 113 3     99        8          3   4 
M - V 2 84      84                     1 
M - V 3 77 6     19        52             3 
Sa + T 1 84 6     38        35       4   1   5 
Sa + T 2 65 15     30             20        3 
Sa + T 3 91 42     36        2     3     8   5 
Sa + S 1 159 7     12             129     11   4 
Sa + S 2 132 12     85             30     5   4 
Sa + S 3 52 5     33        4     3     7   5 
Sa + V 1 119 15     57        26     8     13   5 
Sa + V 2 181 9     149        8     2     13   5 
Sa + V 3 78 19  5   28        14     5 4    3   7 
Sa - T 1 120      40        35            45 3 
Sa - T 2 52 9     35             8        3 
Sa - T 3 75 15  3   16        23     10     8   6 
Sa - S 1 215 15     97        45     20     36  2 6 
Sa - S 2 133 36     97                     2 
Sa - S 3 109 9     50        34     15     1   5 
Sa - V 1 151 3     119        6     11     12   5 
Sa - V 2 113 17     73        19          4   4 
Sa - V 3 55 3  8   21        9          14   5 
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Table 3.12 (continued) 

Morpho species of mycorrhizal fungi and number of spores of each  Tree  
spe-
cies 

Treat- 
ment 

Posi 
tion 

Blo
ck 

Num- 
ber of 
spo- 
res 

1 2 3 4 5 6 7 8 9 10 1
1

1
2

1
3

14 1
5

1
6

1
7

1
8

19 2
0

2
1

2
2

2
3

24 2
5

2
6

Num 
ber of 
spe- 
cies 

K + T 1 13      9        4             2 
K + T 2 172 35     130             3     4   4 
K + T 3 59 2  18   25        1          13   5 
K + S 1 139 19     72    44                4 4
K + S 2 81 21     50        10             3 
K + S 3 102 5  9   26        62             4 
K + V 1 121 10     25        50     21     15   5 
K + V 2 64 14     24             25     1   4 
K + V 3 218 60     127   2          20     9   5 
K - T 1 80 16     62    1                1 4
K - T 2 67 3     36             2  26      4 
K - T 3 106 22     68        16             3 
K - S 1 73 4     25             38     6   4 
K - S 2 131 19     102                  10   3 
K - S 3 144 9     77        56          2   4 
K - V 1 73 17     54                  2   3 
K - V 2 173 30     138             4     1   4 
K - V 3 145 36     55        8     40     6   5 
Su + T 1 181 5     56        77     31   1  11   6 
Su + T 2 77 28     27        20          2   4 
Su + T 3 19 3     4             10     2   4 
Su + S 1 131 2     102        12     8     7   5 
Su + S 2 85 17     65                  3   3 
Su + S 3 47 7     30        5     1     4   5 
Su + V 1 29      9        20             2 
Su + V 2 67 10     57                     2 
Su + V 3 136 5     113             10     6  2 5
Su - T 1 243 23     216                  2  2 4
Su - T 2 46 2     40             2     2   4 
Su - T 3 43 8     31        4             3 
Su - S 1 109 6     47             44     12   4 
Su - S 2 148 105     43                     2 
Su - S 3 163 7     121             22     13   4 
Su - V 1 59 1     28             22     6  2 5
Su - V 2 81 16     47        10     8        4 
Su - V 3 45 2     19   3     7     10     4   6 
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Table 3.13. Number of morpho species and spores of mycorrhizal fungi per 50 g soil under four tree species (M=mahogany, Swietenia macrophylla, Sa=sungkai,   
                   Peronema canescens, K=candle nut, Aleurites  moluccana and Su=sukun, Artocarpus altilis), inoculated (+) and not  inoculated (-) with mycorrhizal  
                   fungi, 24 months after planting the trees. Name of morpho species marked here as 1 to 26 are identified on the list in par.3.2.2 

Morpho species of mycorrhizal fungi and number of spores of each  Tree  
spe-
cies 

Treat- 
ment 

Block Num- 
ber of 
spo- 
res 1 2 3 4 5 6 7 8 9 1

0
1
1

1
2

1
3

1
4

15 1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

Num- 
ber of 
spe- 
cies 

M + 1 5 2              3            2 
M + 2 10 8        2                  2 
M + 3 3         3                  1 
M - 1 16               16            1 
M - 2 7 3        1      3            3 
M - 3 17               16  1          2 
  1                             

Sa + 2 10 5              4 1           3 
Sa + 3 17         1      16            2 
Sa +  8         2      6            2 
Sa - 1 14 7        2      5            3 
Sa - 2 3               3            1 
Sa - 3 5 5                          1 

                               
K + 1 14 3              11            2 
K + 2 21               19 1         1  3 
K + 3 11 6              2 3           3 
K - 1 15         1      14            2 
K - 2 12 12                          1 
K - 3 13 8              5            2 
                               

Su + 1 12 8        2                2  3 
Su + 2 13 7              1 2       3    4 
Su + 3 13 10              2          1  3 
Su - 1 7 3              4            2 
Su - 2 13 3              8        2    3 
Su - 3 9 6              3            2 
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          Fig.5.1. Architectural models of trees according to Hallé and Oldeman (1970), after Oldeman (1990)    
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Plate 2.1. Satellite image of Balikpapan and the surrounding areas. Landsat 7 ETM,  
                December 2000. O = Semoi II village, ����������			�
�����
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Plate 2.2. Satellite image of Semoi II and Semoi III areas (located between 0°55’ S Latitude, 116° 52’ E  
                Longitude and 0° 57’ S Latitude, 116° 54’ E Longitude). Landsat 7 ETM, December 2000.                     
               O = Semoi II village,   ����������			�
�����
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Plate 2.3.  Initial condition 
                 of vegetation in  
                 three blocks of the     
                 main research.  

A. Block I,    
B. Block II,  
C. Block III.  
Note the variation in 
tophographical relief 

                              

A

B

C
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Plate. 2.4. Soil profiles of the research sites. A. Block I, B. Block II and C. Block III 

A B

C
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Plate 4.1. Pueraria javanica dominating land surfaces in the first block, 12 months after  
                planting 

A                                            B

Plate 4.3. Inter-cropping between corn and mahogany trees (A) and sungkai trees (B), in the third block 
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Plate 4.2. Growth of the corn under several tree species in the Block I. A. One month after planting,  
                with (in foreground) and without fertiliser (background). B. Five weeks after planting,  
                C. Eight weeks after planting, fertilised (in foreground) and not fertilised (background) 

A C

B
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Plate 5.1. Morphological expression of the four tree species. A. Mahogany (Swietenia macrophylla King,  
                Meliaceae); B. Sungkai (Peronema canescens Jack., Verbenaceae); C. Candle nut (Aleurites  
                moluccana Willd., Euphorbiaceae); D. Sukun (Artocarpus altilis Fosberg, Moraceae); E. Candle  
                nut, mature stage and F. Sukun, mature stage. 

A B

C D

E

F
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Plate 5.2. Actual root distribution according to their direction and size of four tree species. M=mahogany,     
                 Swietenia macrophylla; Sa=sungkai, Peronema canescens; K=candle nut, Aleurites molucana;
                 Su=sukun, Artocarpus altilis; and Su1=sukun, A.altilis, with very big vertical roots. 

M

K

SaM

K Su 

Su1
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