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TABLE 4. - Relative amount of nutrients in the plant parts 

compared to nitrogen as 100. 

N p K 1 Ca + l\'lg 

Leaves .. 
Wood .. . 
Roots .. . 
Litter .. . 

Green t ops" 
Roots ... 
Litter ". 

Forest fallow 

100 
100 
100 
100 

Grass 

100 
100 
100 

6 
11 

7 
3 

22 
10 
11 

73 
160 

70 
32 

234 
65 
50 

TABLE 5. - Proportion of plant nutrients- immobilized 

65 
125 

80 
100 

63 
51 
22 

at various intervals compared to the 18 year forest fallow 11lot. 

Leaves .. 
Wood .. . 
Roots .. . 
Litter . . . 

l\'lean 

Nitrogen ... 
Phosphorus . 
Calcium + magnesium 

l\'lean ... 

Length of forest fallow 

18 years 1 8 y ears 

Nutrient uptake 

100 
100 
100 
100 

100 

95 
61 
59 

100 

79 

Total nutrient immobiliza tion 

100 83 
100 32 
100 81 

100 65 

5 years 

94 
45 
64 
80 

71 

81 
30 
59 

57 

2 years 

94 
9 

27 
19 

37 

28 
21 
19 

24 
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PART TWO 

Decomposition and mineralization of plant 
material on the forest floor. 

It was interesting to obtain a partial evaluation of the rate of 
nutrient release during decomposition in connection with the 
estimation of total immobilization in plant material described in 
Part One. 

The decomposition processes on the floor of the equatorial rain 
forest proceed rather rapidly. Leaf residues, even though iadded 
continuously throughout the season and in substantial amounts (1

), 

do not result in litter accumulations comparable to those found in 
temperate zone forests. 

The rapid rates of residue decomposition are the result of a 
number of factors. Moisture conditions on the forest floor are 
generally near the optimum for decomposition. Rainfall in the rain 
forest area is generally high and quite well distributed. Evaporation 
from the forest floor is slow and the relative humidity of the air near 
the soil remains near saturation . 

Temperature conditions on the forest floor are also favorable for 
rapid decomposition. The dense vegetation cover serves as a heat 
buffer preventing the soil from absorbing the intense radiation on 
bright, hot days and from excessive heat lose during cool weather. 

Insect life bas ,a very important function in the disintegration and ' 
decomposition of organic residues in the tropical forests. Termites 
and other insects which attack organic matter are very numerous 
in and on rain forest soils. 

The decomposition of woody tissues is markedly accelerated by 
the action of insects. Separation of the influence of insects apart 
from the action of microbes is, of course, impossible. Presumably, 
insects and microbes compete with .one another for certai.n plant 
parts and plant constituents but complement each other in the 

(1) Observations of the leaf fall during one year indicates that the total 
amount of plant material returnecl yearly to the forest fl oor is : 

Forest : 12,300 Kg/Ha. 
8 year Forest fallow : 14,200 Kg/Ha. 
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approaches 7-8: i. In soil organic matter PEARSON and SIMONSON (5) 
found ratios ranging from 7,0 : 1 to 15,7 : 1 with a mean of about 
9,3 : i. The litter from the forest fallow plots and litter gathered 
from the native forest had a nitrogen to phosphorus ratio of 
about 25 : i. In the residue from the decomposition of the mixed 
forest leaves, table 8, the ratio was 32 : 1 and in the decomposed 
litter from the g1'ass plots, table 2, the ratio was 12 : i. 

Considering the foregoing principles it seems quite unlikely that 
nitrogen would be rapidly liberated during the initial stages of 
decomposition of forest or fallow vegetation. Indeed, in consequence 
of the large quantity of woody tissues on some fallow areas, the 
decomposing organisms may be expected to initially readsorb a part 
of the nitrogen minemlized from the surface soil. Burning the 
fullow vegetation, therefore, may actually result in a better nitrogen 
supply during the early stages of cropping forest or f.allow land than 
leaving the vegetation to decompose biologically. 

The release of phosphorus from decomposing fallow vegetation 
,..,-ould be expected to be more rapid than that of nitrogen. Con­
sidering the low content in microbial tissue, potassium, calcium and 
magnesium should be rapidly released during the decomposition 
process. In the case of potassium this rapid. loss has been demon­
strated experimentally (see table 8). Calcium and magnesium, 
however, even though they are liberated and made available, form 
insoluble salts (carbonates, sulfates and phosphates), and are not 
removed from the system by leaching and remain as a part of the 
decomposed residue . This property makes difficult the measure­
ment of mineralization . 

Minernlization of nitrogen and phosphorus from grass fallow in 
general would be more rapid than from forest fallow. Release of 
potassium from grass fallow would be expected to be similar to that 
from forest fallow but in each case the rate of release would be 
related to the total quantity immobilized. Calcium and magnesium, 
on the other hand, were low in the grass samples examined and 
therefore could not be supplied rapidly from such fallow systems. 

The process of decay of forest or fallow vegetation may not 
provide a balanced nutrient supply for erop plants. Moreover, it 
appears most likely that the relative concentration of available 
nutrients would undergo marked changes during the course of 
decomposition. 

The processes of natural decomposition tend to tie up nitrogen 
extensively ·and the other plant nutrients to a lesser extent. The 
liberation process of any of the elements through biologica! decom-
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