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Weight loss, nitrogen content changes, and nitrogen release during
decomposition of legume tree leaves on and in tile soil

Introduction
In an agroforestry system, pruned leaves are mulched or incofjJoratcd into the soil, and
trees periodically or continually drop their leaves on the ground. These fresh leaves and
leaf litter decompose, releasing nutrients into the soil for growth and development of

associated crops.
Most decomposition studies focus on I]utrient release. I{elease of nutrients froln

forest litter tl]rough Jilltural dccompositiol] is recognized a~ ar] in]portant part of the I]U-
tricl]t cycle, wl]ere es~ential l1]il]eral elemeJ]ts tied up ir] plal]t biol1]ass are J]]ade avail-
able for furtl]cr plal]t growtl] (David al]d Weir] 1978). The release of nutriel]l~ is a ba~ic
and complicated process, especially true for N because of its differenl fom]~. The spe-
cific rate of decompositiol] plays ar] importal]t role if] tile general assessmenl of tIle ag-
ricullural value of a leaf n]ulcll, grcel] manure or lillcrfall. .If tl]e release is very fasl,
nutrienis may be lost througl] leaching and volatilizatiol]; if l]utrieJ]t relca~e is very
slow, annual crop~ may nol be able to utilize the I]utrienls (Uudelman 1988).

Legume trce~ are w] in]portwlt componcnt of agroforestry Sy~tcl]l~ a~ a mewls of
maintaining N levels. However, cacl] species lillS its OWl] decompositiul] characteristics.
II]forlllation on the decomposiliol] of leaf biomass and the patlerl] of N relea~e is e~~CI]-
tial in species sclcctiol] for sustailillble agroforestry sy~tems.

fam]ers usually apply tree leaves to the soil by J]]ulcl]iJ]g or green nilll]uriJ]g.
Mulcl]il]g is broadca~til]g leave~ on tl]e soil surface, while green J]]a!]uril]g is incofjJo-
rating leaves below the soil surface. Decol]]positiOI] characteristic~ dcterl]]il]e the best
application metl]od for supplyir]g nulriel]ts to (lssociated crops. The presel]t study of
three popul(lr 3groforestry species wa~ undcrtakcl] lo ev31uate tl]cir deCOI]]positiol]
clillractcristics il] tcrms of weight loss, to I]]ol]itor chm]ges il] their N COI]tel]t, mid to de-
terl]]il]e tl]eir rale of N release.

Materials and methods
This study was conducted in a randolnizcd complele block design wilh six treatments
replicated three times. The site was the fann of the Central Luzon Slate University'!;
College of Agriculturc at Munoz. Nucva Ecija, }Jhilippincs, Thc six trcatmenls con-
sisted of three commonly used Icgulnc tree Icavcs, Gliricidia ,\'el,illm (Jacq,) Walp"
ACllCill oliricitliforllli,\' A. Cunn., and ACllcia mangillm Willd.. mId two Inethods of
placement, on mId below the !;oil surface. TIIC leaves came from a IO-lllonlh-old
agroforcslry trial involving lllcsc lhrcc species.

The experiment was based on the lilterbag lechnique of Gilbcrl mId Bocock
(1962), About 110 g of fresh leaves of each species was scaled separately in each of 90
bags. making a lolal of 270 bags. To dclcfl1line moislure percentage mId N colllenl,
subsamplcs of the leaves of eacll species were ovcll-dricd at 70.C for 48 hours. ,(lIis
amount of fresh leaves was equivalcnllo 30,47 g dry matler for (;. .\'epilllll, 49.24 g for
A. liliricltliforllli,\'. and 38.5 g for A. Illlmgil,m.

Dcforc lhc cxpcrimcnl. the trial fields were hoed and raked. '(lie soil was kept free
of weeds during the period of observation. All bag1; were placed in the field on 4 June
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cm) of the soil. Sample bags were collected at 30-day intervals for 150 days. Each col-
lection consisted of six bags of each speciesJ three from the surface and three from
below the surface. After 90 days of decompositiol1J G. Sepilll1l leaves could not be
traced. Bag collection continued with tl1e other two species until the end of the study.

In the laboratory J the bags were cleaned to remove any adl1ering soil particles or
other foreign materials, dried at 70.C for 4811, weigl1ed individually, ground, and ana-
lyzed for N. Nitrogen content was determined at the International Rice Researcl1 Insti-
tute Analytical Service Laboratories using tl1e micro-K.jeldahl metl10d.

The percentage of dry weight remaining was calculated using the following for-
mula:

DWt% of dry weight remaining = DWi x 100

where OWt = mean oven-dry weight at time t and OWi = initial oven-dry weight. The
percentage of N release at different times was calculated using the formulas: I

% of N released = 100 -% of original N content remaining.

Total rainfall was 1664.8 mm during the study period. Rainfall and evaporation at
the study site are shown in Figure 1. Soil propcrlies arc illuslrated in Table 1. :

Results and discussion
Weight I~ss and decomposition. The differences in weight loss among the three spe-
cies at various sampling dates and under two soil environments were significant (Figure

Figure 1. Mean monthly rainfall and evaporation at the study site at CLSU,
Philippines, 1992.

Nitrogen f"ixing Tree Res. Report.\' Vol. 11 (1993)44









Philippines

Berg, B., and H. Staaf. 1981. Decomposition rate and chemical changes of Scots pine
needle litter. 2. Influence of chemical composition. Ecol Bull (Stockholm)
32:375-390.

Bocock, K.L. 1963. Changes in the amount of nitrogen in decomposing leaf litter of
sessile oak. 1 Ecology 51 :555-566.

Budelman, A. 1988. The decomposition of the leaf mulches of Leucae'la leucocepllala,
Gliricidia sepiu"l, and Flemingia nlacropllylla under humid tropical conditions.
Agroforestry Systems 7:33-45.

Chan, H.H. 1984. Graded sawn timber recovery study of Acacia "la'lgiu"l. Malay For
47(2):116-124.

Chew, T .K. 1987. Assessment of termite attack and heart-rot on thinned Acacia "lang-
iUI'l trees. Forest Department, Kuala Lumpur, (Malaysia).

David, A.M., and R. W. Wein. 1978. Weight loss and nutrient changes in decomposing
litter and forest floor material in New Brunswick forest stands. Can 1 Bot
56(2):2730-2749.

Gilbert, D., and L.K. Bocock. 1962. Some methods of studying the disappearance and
decomposition of leaf litter. l'l P.W. Murphy (ed), Progress in soil zoology.
Butterworth, London, p. 348-352.

Gosz, l.R., G.E. Likens, and F.H. Bormann. 1973. Nutrient release from decomposition
of leaf and branch litter in the Hubbard Brook forest, New Hampshire. Ecological
Monographs 43: 173-191.

Granhall, U., and T. Lindberg. 1977. Nitrogen fixing at coniferous forest site within
Swecon project. Technical Report II. Swedish Coniferous Forest Project, 39 p.

Hamid, A.A. 1987. Insect pests of Acacia nlangium Wild. in Sarawak. Forest Depart-
ment, Sarawak (Malaysia), lOp.

Hayes. A.J. 1965. Studies on the decomposition of coniferous leaf litter. I. Physical
and chemical changes. J Soil Sci 16: 121-39.

Hiroshi, T., B. Prachaiyo, and T. Tsutsumi. 1984. Comparison of decomposition rates
of several tree leaf litters in a tropical forest in the North-East Thailand. Japan J
Ecology 34:311-319.

Howard, P.J.A., and D.M. Howard. 1974. Microbial decomposition of tree and shrub
leaf litter. 1. Weight loss and composition of decomposing litter. Oikos 25:341-
352.

Lasco, R.D. 1991. Herbage decomposition of some agroforestry species and their ef-
fects as mulch on soil properties and crop yield. Ph. D. thesis, University of the
Philippines at Los Banos.

Mclin, E. 1930. Biological decomposition of some types of litter from North American
forests. Ecology 11 :72-101.

Qualls, R.G. 1984. The role of leaf litter nitrogen immobiliz&tion in the nitrogen budget
of a swamp stream. J Environ Qual 13(4):640-644.

Santos. P.F., and W.G. Whitford. 1981. The effects of micro-arthropods on litter de-
composition in a Chihuahuan desert ecosystem. Ecology 62(3):654-663.

Santos, P.F., N.Z. Elkins, Y. Steinberger, and W.G. Whitford. 1984. A comparison of
surface and buried Larrea tride'ltata leaf litter decomposition in North American
hot deserts. Ecology 65:278-284.

Selamat, K.B. 1982. Pests and diseases of forest plantation trees with special reference
to SAFODA. l,l Eighth Malaysian Forestry Conference. Sandakan, Sabah (Malay-

sia).

49Nitrogen Fixing Tree Res. Reports Vol. 11 (1993)



Md. Giashuddin Miah et at.

Soriano. H.M.. .Jr. 1991 ,~ni' fertility nnd productivity a~pcct~; of allcy croppillg
schemes using leguminous trees as hedgerows and com. Ph.D. thesis, University
of the Philippines at Los Banos.

Thojib, A. 1981. Litter production and decomposition of some reforestation species on
Java. hI Observations of agroforestry on Java, Indonesia: Report on an
agroforestry course organized at the Forestry Faculty, Gadjak Mada University.
Yogyakarta (Indonesia), p. 105-111.

Yamoah, C.F., A.A. Agboola, and K. Mulongoy. 1986. Decomposition, nitrogen re-
lease and weed control by prunings of selected alley-cropping shrubs.
Agroforestry Systems 4:239-246.

Yavitt, J .B., and T.J. Fahey. 1986. Litter decay and leaching from the forest floor in
Pi,l us collioria ecosystems. J Ecology 74:524-545.

Nitrogen Fixing Tree Res. Reports Vol. 11 (1993)50


