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L itter decamposition and its respon ses to smulated N deposition for themajor
plants of D inghushan forests in subtropical China

MO Jiang-l\/l ing, XUE Jing-H ua, FANG Yun-T ing (D inghushan Forest Ecosystan Research Station, South China B otanical

Garden, ChineseA cadany o Sciences, Zhaoging, Guangdong 526070, China). Acta Ecologica Sinica, 2004, 24(7): 1413 1420

Abstract: A tnopheric deposition of nitrogen - ecifically oxides of nitrogen (nitrate and NOx) mainly from fossil fuel

emissions and also anmoniun from production and use of fertilizers ramain elevated in industrial regionsof theworld and are

accelerating in many developing regions. Concern about the ecological effects of elevated N deposition on the functioning of

forest ecosystan is increasing Chronically elevated atmosphericN deposition to forests can affect litter decomposition, critical

processes affecting il fertility and primary productivity of ecosystans A n assessnent of the effectsof increased atmopheric

N deposition on litter decomposition is critical to understanding its effects on forest structure and function The enission of

nitrogenous compounds from industry and agriculture is likely to increase rgpidly in China How ever, little information about

the mpacts of nitrogen deposition on forest ecosystens in China is available To partially fill this information gap, litter

decomposition and its regponses to smulatedN deposition for themajor plantsof D inghushan forests in subtropical Chinaw ere

studied
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This study was conducted in three forest types in the UNESCO MAB D inghushan Biophere Reserve (DHSBR) in
uthern China pine (PF), pine-broadleaf mixed (M F), andmonsoon evergreen broadleaf forests (M EBF-mature). N itrogen
addition experiments were initiated w ithin each of the three forest types in 2003 Four N addition treatments (in three
replicates) w ere established in mature forest: Control, Low N (59N /(m?  a)), Medium N (10 gN/(m?- a)) and High N
(15gN/m?- a)), butonly three treatmentsw ere established in mixed and pine forests (Control, Low N andM edium N).
For thispurpose 30 plots (20n x 10m) were set up (12 inM EBF, 9 inM F and 9 in PF forest) surrounded by a 10m w ide
buffer strip. A llplotsand treatmentsw ere laid out randomly. NHANOs lutionw as prayed monthly by hand onto the floor of
these plots as 12 equal gpplication over thew hole year and beginning in July 2003

L itter decomposition w as detem ined by using closed, mesh litter bags in theplots A total of 1800 bagsof M EBF litter
(300 bags for each gecies or mixed litter; leaf litter of Castangpsis chinensis, Syzygium rehderianum, M achilus chinensis,
Cryptocarya chinensis, and mixed litter (mixed about one fifth and one fifth of leaf litter for each gpecies) ), 810 bagsofM F
litter (needle of Pinusmassoniana, leaf litter of Schima superba, and mixed litter (needle plus leaf litter of Schima superba,
mixed about half and half )) and 270 bagsof PF litter (needle of Pinusmassoniana) w ere prepared from mesh (Q 5mm in the
bottom and 2mm in the top) polyviny! screen of approximately 25an x 25 am in dimension Each bagw asfilledw ith about 10
g, air-dried mass, of litter. InM ay 2003, these litter bagsw ere evenly distributed anong 2 random ly selected subplots (we
divided each plotsinto 8 subplotsof 5m % 5m). Five litter bags for each seciesor for each mixed litter (300 bagsforM EBF,
135 bags and 45 bags at each collection) w ere collected from each plot at about 3, 6, 9, 12, 16, and 24 months after the start
of the study.

L itter decomposition rates varied depending on forests, the geciesof plant litter and the length of exposure of plant litter
on the forest floor. During the first 3 months period, therewas a significant difference in mass loss of decomposing litter
among forests (p< Q 05). A fter decomposing for 3months, themean fraction of initial mass of decomposing litter remaining
(M FDL ) in monsoon evergreen broadleaf forest, mixed forest and pine forest was Q 50, 0.80 and 0. 87, regectively A fter
decomposing for 6 months, theM FDL for these three forestswas Q 41, 0.73 and 0. 70, regectively. During the first 3
months, Castanagpsis chinensisof M EBF show ed the greatest mass loss (theM FDL was 0. 34), w hile P inusm assoniana of PF
show ed the least mass loss (theM FDL was 0. 87). However, after decomposing for 6 months, M achilus chinensis of M EBF
show ed the greatestmass loss (theM FDL was 0. 25), and P inusmassoniana of M F show ed the least mass loss (theM FDL w as
0.75). Regonsesof decomposition rates to elevated N deposition als varied depending on forest type, gpeciesof plant litter,
and the length of exposure of plant litter to theN treatment In the pine forest, mass loss of decomposing pine needlesw as
found to be significantly higher in both low N treatment andmedium N treatment than in the control after 3months (p< 0. 05,
the mean fraction of mass remaining of decomposing pine needle for control, low N treatment and medium N treatment w as
0.87, 0.81 and 0. 80, regpectively), but no significant differencew as found betw een than after 6months treatment Inm ixed
forest, mediun N treatmentw as found to significantly increasemass loss of decomposing pine needlesonly after treatment for
6 months (p< 0.05), but the other gecies showed no repponse to N additions over any length of exposure In monsoon
evergreen broadleaf forest, most ecies show ed a negative effect (L essmasswas lost in N treatment plots than in control
plots) of N addition in litter decomposition On thewhole, the effectsof N deposition on litter decomposition in D inghushan
forests generally varied from positive to negative depending on stage of forest succession Factors, egecially il N
availability, possibly influencing the effectsof N deposition on litter decomposition in the region studied are discussed
Key words N deposition; litter decomposition; response forest; subtropics

: 1000-0933(2004) 07-1413-08 1Q945 A

, n 3 , 43.47 TgN /a¥,
27 TgN /a? , ,

[1 35]

[6 13]

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



N 1415
35.57 38.4kgN /(hm?. g) i
, 25 kgN /(hm?- a) ’ ’
! N [11]
12] , (
[5, 16]
3 (P inusm assoniana)
112°33, 23°10,
8 . 2 6% 80%
12.6 28.0 [
20%, 200m
) ) 400
( ),

, N ,
N 10 25kgN/(hm? a)
, [2]
),
,2002 10
N
1
1.1
3
( ) ( )
1927 mm, 75% 3
21.4 (1 ) (7 )
1100hm?, 250 300m
50%, 50 200m 2005 (18 19]
[18, 19]
, 70a 1930

’

[18, 19]

(Castanapsis chinensis)
) ) , 6 3

(Syzygium rehderianum) .

[18, 19]

quinquegona) (H enigramma decurrens)

) 4 2
(Craibiodend ron kw ang tungense) (L inderametcalf iana)
(Rhodany rtus tam entosa) 1,
tristis) , 18 19]
, 3
, 2 3 ), ,
)

(D icranap teris linearis) (v elastana sanguineum)

, , 30 60am
30am 1118 0
1.2
2002 10 25 ,
x 20m ( 1m ),

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

(Schima superba)

(Cryptocarya concinna)

(Cryptocarya chinensis)

(M achilus chinensis)

(Calamus rhabdocladus) (A rdisia
(H analium cochinchinense) 1,
(D icrangp teris linearis var. dichotana) (Gahnia
70a (

(Eucalyp tus robusta) ,
, 1

(B aeckea f rutescens)
(60 90am)

12 10mx 20m

All rights reserved.

: (

(Rhodany rtus tamentosa)
(18, 19]

[18, 19]

10m

8 fmx om
(0] 4



1416 24
, c( )L (5N /m? a) M (10gN/m? @) H (15gN/(m?- a)),
3 ( 3 ). 2003 7
: NHANOs 4 CLM H, 3
CLM ,
13
, 4 ,
: 5 10g :
2880 0.5mm( ) 2.anm( ) 25am x 25an 1800
360 ( ) ; 810 270 ;
270 2003 5 , 5 6 , 369121624
, 40 4
, 105 (40 /105 ); 0. 15mm
, 105
1.4
SPSS12. 0 ANOVA LD
2.1
N , ,
1 ,
, 3 , ( 0.34 0.68,
0.50), ( 0.79 0.81, 0. 80),
0.87), (p< 0.05); ,
0.81, 1) ( 0.87,p< 0.05, 1); 6 ,
( 0.25 0.60, 0.41), ( 0.72
0. 75, 0.73) ( 0. 70)
> > > ( 1):; 6
> > > (1 , 1
, ;2 , ,
0. 34, ( 0.68) 1 ,
( 0.87) 4 ( 1); 6 ,
, 0. 25,
0. 60) 0.88 ( 0.75 2 ( 1) ,
1 2
, 2 1 , , 1
, , 2 ,
( 1; , 1 , 2 (1
2.2 N
N 3 , ( N N
0.87 0.81 0.80,p< 0.05, 1), N
, 6 N . (1 ,
N

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



7 N 1417
1.2 ™ 5 @24 Pinus massoiana of PF 1.2 ™ o @A Pinus massoniana of MF 1.2 = K Schima superba of MF
09 O3 months M6 months 09 |-
o : 09
:5 0.6 |- 0.6 06
§ o3l 03 03}
g 0 0 : : 0
= pugii (C) K N(L) 1 N(M) X (@C) MENL) FNM) pugist (C) fi& N(L) i N(M)
gl2r BT Mixed litter of MF 12 [ 4% Syzygium rehderianum of MEBF 120 JEF:kE Cryptocarya chinensis of MEBF
“2 09 | 0.9 09
£ 06 |- 06 - 06
[
=03t 0.3 ﬂ 03 |
2
=y 0 1 | 0 1 | 1 0 | | 1
% X (C) EN(L) 1 N(M) X (C) MK N(@L) 1 NM) = NH) X (C) K N(@IL) HNM) ¥ NH)
1.2 - - _
% 43 Machilus chinensis of MEBF 12 HEZE Castanopsis chinensis of MEBF 12 JB& %Y Mixed litter of MEBF
Hoor 09 09 -
E@ 0.6 - 0.6 0.6
RN R AR R
0 1 1 1 0 1 1 |
X (C) EN@L) #NM) & NH) X (C) KN@L) *NM) & NH) xa‘ﬂﬁ (C) EN@L) FNQM) * NEH)
N 427K F N treatment level
1 (PF) M F) (M EBF)
Fig 1 Changesof mass loss in decomposing litter in the pine(PF),mixed(M F) and mature(M EBF) forests of D inghushan
C Control; L N Low N;M N M oderateN; H N HighN
N 3 , N N
(1, 6 . N , N
( N 0.75 0.68,p< 0.05 1), N
N 3 , N
, 6 , N ( N N
0.730.73 0.68,p< 0.05, 1) , N
(D
N 6 N , N ( N )
(p< 0.05 1) N
(p< 0.05, 1), 6 , N
i\ (p< 0.05) , N N
2 (p< 0.05) (1 N
N 3 , N , N
, N (p< 0.05) 6 , N (p< 0.05)
N N : , N , (1 N
N , N
3.1
[20, 21]
[22]
[23 25] W ang
, , , 23 ( >
> ) ( , ,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1418

24
( 2 , )
Berg , , (2 1 ,
, 2 1 , , 1.15%
.1 2a, 1.22% 5a
[27] [28] , 1 2
; Yang
, N 123 ,
' 1, 4 ,
1.39%, 2. 20 [ 0] ,
3.2
N , ,
, CO- , (31
Kupeman , (
) (s N
, N
( ) , ,
, N ,
(D, , (1. 39%) 1%
0.31 0.44, (.00 1.75)1 % , 3
N , ,
N , ,
[18]
N , N 6
N 3 (D N (1, N
[18] N N
1 ( , ) 128l

Table 1  Soil properties in pine, mixed and monsoon evergreen broad-leaved forests of D inghushan in subtropical China (mean, SE in
parenthesis) [18]

N

Forest type Soi(l oie;Jth O rganic matter (%) T(z(tj/ail)N cA pH Bu(lg/céin;ity M oistu(roz ;Jontent
0 20 2.73 (0.17) 0.09 (0.01) 16.79 (0.94) 4.03 (0.02) 1.41 (0.04) 24.90 (1.10)
0 20 3.45 (0. 35) 0.10 (0.01) 18.90 (0.97) 3.86 (0.02) 1.30 (0.04) 25.97 (0.91)
0 20 5.35 (0.58) 0.19 (0.01) 15. 91 (0. 86) 3.79 (0.06) 1.21 (0.03) 38.57 (1.19)
Ping Pine-broadleaf mixed; M onsoon evergreen broad-leaved forest
N ;
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