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Abgract: Deconpostion of fored litter and Smultaneous release of biodementsisone o the fundamenta pathway of the flow
of nutrient and energy inforest ecosysems, and an inmportant conponent o the goba carbon budget. The amd thisreviewisto
summarize the changes of nutrient and chermica conponents during the decormposition , the factors controlling litter decay rete and
its measurement. Deconrposition of plant litter refers to the physca and chemicd processes involved in reducing litter to its
demental chemical condituents. It includes two sages. Frg, litter is broken down by detritivores to small pieces which can be
chemicaly reduced. Second , through the activities of micro-organisms (bacteria and fung) these small pieces of organic meter
are further reduced and minerdlized into badc inorganic nolecules. Al the course of nutrient dynamics during deconpostion
often can occur in three sequentia phases, including aninitid nutrient release through leaching, a net innhilization of nutrients
by deconposer microorganisms and nutrient release from the litter , usudly at a rate paralding mass loss. However , the pattern
of imnohilization and rel ease varies among ecies and ecosysems, and any particular litter type may not show al three phases.
Litter deconrpostion rates are controlled by climete, litter chemigry , and by il organiams. Qimate has a direct dfect on litter
deconpostion due to the dfects of temperature and noisture. However , as a result of the climetic control of il formeation and
nutrient cycling, it is to be expected that climete al has an indirect dfect through the dimetic inpact on litter chemigry.
Actua evapotrangpiration (AET) is used as an index for the climetic control on deconypostion. Mean AET in the humid tropical
regonis higher than in both the tenperate and the mediterranean regon and this results in rgpid decormpodtion of litter.

:2004- 08- 31



94 42

Especidly , decorrposition of litter (including root litter) contributes about 70 % to the totd annua carbon flux. Thus, changes
in AET due to gobd warming will &fect the doba carbon budget through dfects on the decormpostion pathway. At a dobd
sde, litter chemidry is only of secondary inportance in explaining variation in litter deconpodtion rates. N and P
concertrations, C/N and C/P ratios, lignin concentration and lignin/N and lignin/P raios are consdered as primary litter
chemigry parameters, of which the lignin/N ratio and P related parameters exert sgnificant irfluence on litter deconpostion rates
in the tropics. However , there is no condgent chemica predictor of litter deconmposahility in the tenperate regon. Al , there
are indications thet the chemica ocontrol of litter deconposition depends on the phase of the decormpostion process. Generdly ,
readily deconmposable cartohydrates are log at the initid dage, subsequently the decay resdant meterids such as lignin and
cdluose are accumulated. Highinitid N, P and K concentrations lead to high initid decay rates, but to low longterm litter
decay. Thus, there is clearly a need for nore longterm gudies on the chemicd control of litter deconpostion rates in various
cdimetic regons. In addtion, physcd and chemicd properties of ils and microbid communities d< dfect litter
deconpodtion. Litter bag represent the nogt sandardized method for sudying litter deconrposition, but it has severd limitations.
Litter bag may dter decorrpostion rates by dtering litter microclimete , hindering il confact and excluding litter mecrafauna.
Neverthdess , litter bags alow conpari ons among gpecies and experirmental manipulations. Cuiiently , the three nog widdy used
indices o litter deconpostion rate in fores ecosysem are rdlease rate ol OO, , decay congant of k value and weight loss rate of
litter. Despite intendve research in the lag decade, uncertairties o !itier deconpodtion in fores ecosysems dill remain for
further sudies: longtermin Stu observation; use d unifoni methods to obtain conparable data; research on the mechanism of
litter decay usng nodds; the dfects o gobd climatic changeson litter decorrposition in fores ecosysems; and the assessment
of management activities control s on the litter decay and nutrient release in foreds.
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Tab. 1 The decomposttion rate o litterfall in variousforess
dimatic zone Fored type Soecies and deconrpostion rate Reference
0, 0,
Bvergreen broadext fores 87 % Eucalyptus globulus 87 % Lowada e al. (1997)
( Swietenia macrophylla) 57 %
. 0 0,
Tropics Evergreen broadledt and coriferousforess ( Tabebuia heterophylla) 94 % (Bursera Loranger e al. (2002)
simaruba) 47 %
( Castanea henryi) 57 %, ( Cryptocarya
o 0 .
BEvergreen and decidwous broad ef foress ohi r?;rs]?”fs:o ba) 549 ( Gryprocarya condinna) (1993)
Suthern subtropics Perl °
( Cunninghamia lanced ata) 21 %, (193)
(oniferous and evergreen broadedf forets  ( Erythrophloeum fordii) 56 %
( Cunninghamia |anced ata) (Needle) 20 %, (1989)
Qoniferous forest (Sl brench) 15 %, (Fruit) 11 %
( Cunninghamia lanced ata) 54 %, (Michdia (1988)
Qoniferous and evergreen broaded forets macdure) 95 %
( Cunninghamia lancedlata) 20 %, ( Pinus
. massoniana) 42 %, ( Schima wallichii) 57 %, (1990)
Qubtropics Coniferous and evergreen broadeef forests oy oo fordii) 50 %
( Castanopsis eyrd) 71 %, ( Castanopsis
fargesil) 67 %, ( Castanopsis carlesii) 64 %, (1995)
Bvergreen broad esf forest ( Castanopsis sderophylla) 58 %, (Schima superba)
55 %
(Gnkgo biloba) 46% 52 %, (Metasequoia (1986)
Decidwous broadedf and coniferousforess  glyptostrobaides) 50 % 52 %
Warm tenperate zone
( Populus gop.) 27 %, ( Robinia pseudoacadia) (1908)
Deciduwus broad edf forest 52 %
( Pinus nigra) 30 % ( Pinus pinaster) Kawadias e al.
(oniferous and deciduous broadedf foregs 20 % ( Fagus silvatica) 38 % (2001)
Tenperate zone .
Evergreen broadlef fores ( Quercus suber) 30 % Wesamed (1993)
( Picea mariana) 25 %, ( Picea abies)
Qoriferous fores 21% Lorerz et &l (2000)
old tenperae zone
( Pinus koraiensis) 20 %, ( Quercus mongdica) (1996)
oniferous and deciduous broad e foreds 28 %
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