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Abstract During the dry season in the tropics, agriculture 
which is solely dependent upon rainfall as its source of 
water is frequently affected by soil moisture stress, result­
ing in crop failures. Farmers therefore depend mainly on 
other sources of limited water supply during this period, 
such as ground water. Soil moisture conservation mea­
sures, especially surface mulching with loppings and, oc­
casionally, leaf litter and crop residues, are practised. Our 
objective was to study the decomposition and nitrogen (N) 
release from these plant materials under continuously wet, 
low moisture regimes, i.e. comparable to those which pre­
vail in the mulches used in the agriculture. A greenhouse 
experiment was conducted with fresh, chopped leaves of 
six leguminous trees, wild sunflower and rice, which were 
spread as a mulch on a layer of soil. They were main­
tained at eight moisture levels (a total of between zero and 
43 1 water m~ 2 applied over 8 weeks) by spraying water. 
Different optimal moisture requirements for the rapid de­
composit ion of these species were observed. These were 
presumably determined by different physical and chemical 
properties of the leaves. The amount of water received to 
the mulches and their soluble poly phenolic and carbon (C) 
concentrations played an important role in determining the 
decomposition and the mode of N release under non-limit­
ing conditions of leaf N. Specifically, the C concentration 
governed N release, while the effect of polyphenolics was 
important when their concentration was low, as a result o f 
leaching under relatively high moisture regimes. Leaves 
with a high polyphenolic and C content, which were sub­
jected to high leaching losses of these fractions, underwent 
a change in their N dynamics from net immobilization to 
mineralization. This study indicates that leaves with a fast 
rate of decomposition should be mixed with other species, 
leaves which decompose more slowly in order to increase 
the conservation o f soil moisture and also improve the 
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synchronization between N release from the mulch and its 
demand by crops. 
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Introduction 

During the dry season in the tropics agriculture which is 
solely dependent upon rainfall as its source o f water is fre­
quently affected by soil moisture stress, resulting in crop 
failures. In the dry zone of Sri Lanka, which contributes 
most tc crop production, it is not uncommon that 6 0 % of 
the expected monthly rainfall during the major part o f the 
dry season (May-July) is less than 25 m m (Domros 1974). 
This rainfall occurs ,during 2 - 5 days m o n t h - 1 (Department 
of Meteorology 1990). Farmers therefore mainly depend 
on other sources o f limited water supply for their crops 
during this period, such as ground water obtained from 
"agro-wells", which are deep pits dug down to the ground 
water table. Frequent watering of crops with the limited 
water accumulated in these wells is a common practice. 
Soil moisture conservation measures, especially surface 
mulching with prunings of .different plant species, e.g. 
Gliricidia sepium, Erythrina lithosperma etc., of "live-
fences" and crop residues - mainly rice straw - are simul-

. taneously applied. Leaf litter collected from the trees of 
gardens is also used occasionally as a mulch. This method 
of crop management during the dry season is common in 
many South Asian countries. w 

Due to the frequently, limited water supply and high 
evaporation under the elevated atmospheric temperatures 
which prevail during the dry season, continuously wet, 
low moisture regimes are maintained in the mulch, which 
favour s low decomposition. The rate of decomposition dif­
fers according to the availability of moisture. The mulch 
also suppresses weeds before decomposition and supplies 
nutrients to the soil during decomposition. N o information 
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