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CHARACTERISTICS OF L ITTERFALL IN RELATION TO SOIL NUTRIENTS IN MA-
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Abgract Aims Litterfdl plays an inportant role in linking aboveground and belonground processes in for-
ed ecosysgems. Nutrients absorbed by plants can be rdeased to the il and re utilized by plants via litter de-
conpostion. Although litterfall cormpodtion and dynamics have been widely sudied in the pag two decades,
the rdationship anong litterfall , nutrient cycling and vegetation types is poorly undergood. Therdfore, we
dudied litterfal in evergreen broad-leaved foress (EBLF) to enrich our knowledge of the reaionship.
Methods The research was conducted in Tiantong Nationd Fores Park (29°52 N, 121°39 E, 200 m
a.s.l) , Zhdiang, Eag China. We chose secondary and young EBL F ( Schima superba community) , conifer-
ous and evergreen broactleaved mixed forest ( Pinus massoniana + Schima superba community) , coniferousfor-
eg ( Pinus massoniana community) and shrubland (Lithocarpus glaber + Loropetalum chinense community) to
represent foress a different degradation sages and mature EBL F ( Castanopsis fargesii community) to represent
reference climex fores. Productivity , compodtion, nutrient concentration and total nutrient anount of the lit
terfal were measured each nonth from November 2003 to October 2004. Litterfal traits were correlated with
il totad N, tota P, total inorganic N, N mineralization and nitrification rates.

Important findings Degradation of EBL F dgnificantly reduced litterfall productivity from 13. 03 Mg hm” Zin
meture EBLF to 6.38 Mg- hm™ ?in shrubland , and significantly reduced N concentration in litterfall. In conr
trag, P concentration sowed o conddent pattern. Total N and tota P anourts returned via litterfal de
creased dgnificantly with degradation. il tota N was postively corrdated with annua litterfal productivity
but not litter N concentration. il tota P was podtively corrdated with both annua litterfall productivity and
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litter P concentration. il inorganic N was not correlated with either productivity or litter nutrient concentrar
tion. Sil N nitrification rate was podtively ocorrdated with annual litterfall productivity and total anounts of
nutrients returned , but was ot correlated with litter N concentration. il N mineralization was not correlated
with any litterfal traits. These results suggested that , during degradation of BBLF, shifting of plant functional
types and dnplifying of community sructure reduced the quality and quartity of litterffal to a low levd and
oonsequently reduced il nutrient pools.

Key words littefall , il nutrients, evergreen broad-leaved foreq , Tiantong
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Table 1 Degraded type of evergreen broadtleaved foress and characteridics of selected plotsin Tiantong Nationd Fores Park , Eag China

. } Age Altitude Heigt Qoverage . . ’ )
Vegetation types Gmmunity types @) (m) Sope Agect (m) (%) Dominant tree ecies  Digurbance higory
150 196 26° SE 45° 25 90 Castanopsis fargesii Protected
Meature evergreen broad- Castanopsis  fargesii Schima superba from digurbance
leaved fores community Liquidambar formosana
0 183 200 SETC 20 95 Schima superba
Seoondary and young ever-  Schima superba  comr Lithocarpus dabra
green broadtleaved fores  munity Pinus massoniana
+ 70 121 5 SE45 15- 20 95 Pinus massoniana ' Qear-cut
oniferous and evergreen Pinus massoniana  + Schima superba ) ab;.: d;:
broad-leaved mixed fores  Schima superba comr Castanopsis fargesii prior to ™
munity ment, and then
protected for nat-
60 135 15° SE 10° 16 95 Pinus massoniana urd regﬁreraion
Qoniferous forest Pinus massoniana Schima superba
community Liqui dambar formosana
+ 17 1864 2% SE0 5 100 Pinus massoniana Fud for-
Shrub Lithocarpus glaber + Schima superba ed
Loropetalum chinense Lithocarpus glabra
community
10 1 ) : , 375 Pearson ,
3h, ( ) ( ,2006) :
, Saar
SPS11. 5
1.4
3
2
12
, 2.1
ANOVA ,
( ), (d =4 ,F =105.04,p<0.
12 001) , 13. 03 Mg- hm™ 2
( 6.38 Mg- hm™ 2(  2)
), 12 (p<0.001) , 13.03
11.7 Mg- hm™ ?;
(ANOVA) (p<0.001) (p
<0.001) (p<0.05)
, Tukey ,

68.84 %,
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4 Pear son
Table 4 Pearon corrdaions between il nutrients dynamics and litterfal in meture and degraded evergreen broad-leaved foress
(rand pvdues, sanple szes n=15)

Litterfal N concertration in N amounts via P concentration in P anounts via
biomass litterfall litterfall litterfall litterfall

il N concentration 0.725, <0.01 0.071,0.801(ns) 0.549, <0.05 - -

il P concentration 0.796, <0.001 - - 0.706, <0.01 0.87, <0.0001

SN N O 019 0.369(n9 - 0.443.0.098(ng) - 0.332,0.227(ns) ; ;

centration
) il NOsN concerr - 0.147,0.601(ns) - 0.018,0.948(ns) - 0.146,0.603(ns) - -
tration
il N nitrifi-
cation rate 0.671, <0.01 0.488,0.065(ns) 0.630, <0.05 . -
il N minerad-
ization rate 0.489, 0.065(ns) - 0.171,0.542(ng)  0.313, 0.256(ns) - -
- Pearon correation was ot done  ns: Not ggnificant
(9ngh & Qupta, 1997 ; Warde e
al., 2004; Zak e al. , 2003)
( ,2004a ,2004b ,2004c) '
(Aerts & Chapin, 2000; Chapin et (Zak et al. , 2003) ,
a., 2002 , ,
(Zak e al. , 2003) 3.2
2 , : ( , 1999Db)
: (1, :

(Zak et a. , 2003)

(Chepin e al., 2002; Hattenschwiler e al. , ,
2005) , )
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WHER SR F M 44EM Secondary and young evergreen broad-leaved forest
EFpEIBAZHK Coniferous and broad-leaved mixed forest
Em#k Coniferous forest
¥ M Shrub
1
Fg.1 Mean nutrient concentration and return anount via litterfal in meture and degraded evergreen broad-|eaved forests
( ) Data are means (SD)
L (
: , 74.6 %) ,
(NZCf:4,F:71.39,p<0.001;PZ ( 25.4%) ,
d=4 ,F=6.99,p<0.001) , , ,
5.19 2.62 1.89 2.12 2. ,
41mg-gt, 0.48 0.39 0.38 ,
0.33 0.25mg-g " : , ,
(p<o0.01, 4), , (9ngh & Quta, 1997; Warde «
a. , 2004) )
’ 3 ( ,2002)

; , (Chaoin et al. , 2002;
, Hattenschwiler et al. , 2005;Zak et al. , 2003)
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