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Abstract ; Litter is an important component of ecosystem which regulates the ecosystem material cycle and elements balance.
In recent years, the increasing atmospheric nitrogen deposition profoundly affects the litter production and decomposition. In

order to explore the effect of nitrogen deposition on litter nutrient return in shrub ecosystem, we conducted a short-term
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simulated nitrogen deposition experiment on the Rhododendron simsii shrubland in Dawei Mountain ( Hunan Province) from
August 2012 to August 2014. In this study, we established four treatments with different levels of nitrogen addition ( each

2

level with three replicates) : control ( CK, no nitrogen addition), low nitrogen addition (LN, 2 ¢ m™ a™'), medium

2

nitrogen addition (MN, 5 gm ™ a™"), and high nitrogen addition (HN, 10 gm™ a™'). We analyzed the effects of nitrogen

addition on litter production, leaf decomposition and nutrient release. The results showed that annual mean litter biomass in
CK, LN, MN and HN were (1936.54+358.9), (2541.89+112.5), (2342.97+519.8) , and (2087.22+391.8) kg/hm’,
respectively. The annual mean litter biomass of LN, MN and HN were 32.68%, 21.16% , and 7.93% higher than that of
CK, respectively. Leaf litter, sexual organ litter, branch litter and other components accounted for 75.75%, 15.09%,
7.70% and 1.45% of the total litter biomass, respectively, which showed that leaf litter was the main component in
litterfall. In addition, the biomass of leaf litter, sexual organ litter, branch litter and other components in LN, MN and HN
treatments were all higher than that in CK. The litter components in different treatments showed obviously seasonal dynamics
with the similar pattern: the peak of leaf litter, branch litter and sexual organ litter occurred in October to November,
October and May, respectively. This was because the dominant species in Rhododendron simsii shrubland were deciduous
species, which would produce a lot of leaf and branch litters in autumn. Additionly, the flowering period of Rhododendron
simsii is in April to May, which would lead to a large number of sexual organ litters in May. The decomposition rate of
Rhododendron simsii leaf litter was slower than Symplocos hunanensis: Rhododendron simsii litter required 7.69—17.65 years
for 95% decomposition, while Symplocos hunanensis litter only required 5.08—11.11 years. Nitrogen addition did not show
significant effects on the release of C element during decomposition process of Rhododendron simsit and Symplocos
hunanensts leaf litter, but significantly promoted the release of N and P elements of Symplocos hunanensis leaf litter. This
study showed that nitrogen addition promoted the decomposition and elements release of Symplocos hunanensis leaf litter in
Rhododendron simsii shrubland, which indicated that nitrogen addition could affect nutrient release patterns of leaf litter and

regulate the nutrient cycling of shrub ecosystem.

Key Words: leaf litter decomposition; seasonal dynamics; drymass remaining rate; nutrient release
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Table 1 Soil physical and chemical properties in experimental plots ( Mean+SE )

o , A
LRI =k 2R 2 Soil bulk??n@it / H
Soil depth/cm Total C/% Total N/ % Total P/ (mg/g) 31 sy P
(g/cm”)
0—10 4.22+0.16 0.36+0.01 0.77+0.02 0.88+0.01 5.11+0.01

1.2 Rt

TR RE IR B TR L B SRR XK 2 1400 m PN E, KPS AR BE — 30, IR R AR KSR 5514
SEor A BAL RS AT B . IR0 R FHREALIX 20 15011, BRIl 3 S XA A, DX 22 ) A 2 i
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DR s 4 bR, &b PRt A R 3 i . XATBR(CK, 0 gm™a™") fRA(LN, 2gm™a™") A (MN, 5
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(NH,NO, ) , Jiti PR AR B AR RRARTE T 20 LK ih BEAT I, X RERE s Il 5 (K

http ; //www.ecologica.cn



6 1) SR A BUAS IR HR I R AL B THE AR v 4y A 2 R ) 2375

1.3 WRITE

JHTE YIRS . 2012 4F 8 1, 7RISR AR/ NXAE T BEALAI 15 3 1~ 0.5 m x 0.5 m By EESR, L7
36 1>, W MR | mm (IR, PCEEHIE 2 10 em, WCEE N 2012 4 8 H 3] 2014 4 8 H 4E[H]
FEERRTEY AR ZE(S—11 A) MW R, 10 AF 110 A S s, a0 ek, BIER
PR [l Se s % (ML T AL 65 CHEIR Pt EEE, FREERIMEEY RER, REKRED S A 4 2.
R kG 5% B AR (AESR) FIHABALSY , 43 B0 E & 40 /0 iy B f o AR IR 75 4 7 ik Sy g B Rt M i 4 s b
TR E R E,

PAVE N A A . AW SRR O DL SRt R RS AN TR, i R SRR 90% L) BT
PRI 43 31136 FRVAT: RS 981 9 i 0 AR Vs b 2R A T 40 e, O 7 I A3 A R FH 483, 3% 4% 10 em x 15 em K
INEJE AR FTRIRIER A 2 mm |, B PR 0.3 mm, LB R4S N TR M B8, At X751 5, 1F
BAEETT N BENLHL AT 30 A4S, DUAFIFHERET e, LB, s if4e T 2013 4F 1 H 58 ifiik, 2013
A4 732013 4F 11 H EAEH El—k (6 A .8 A BEEBCR B ) , A 3.5 A 045 il —wk, 7EBURET 25 Bk
IYEAS LIPS TEM RA  EHSERY), BT TSRS RIS B0, T 65 C FUCTRRE, R
MR A IS B PR P& 0 iR R

P& TR B R =W,/ W,x 100%
Kb w R o ZIREE &, W, R TREM G,

7% 233 R 2R F Olson F85IRE paiAse 71 00 144

y=ae
Ky HIAETY SRR R (%) sk R R 5 e Mo REHR] (a) o ARSI 530 8 9 1 20 509% A
95% Jr i W 1]

AR BT R R e L 100 B, RAAEES 0T (8 C S N B Pl |
1.4 stk

FIFH BRI 2R 5 22 537 777 (one-way ANOVA ) LUHEA [] b U b 22 [] 9 Y 400 7 15 RN T4 o e B S I 25 5
) FH 52 5 B 5 2253 M7 (repeated measures ANOVA ) FLEEAS [R] AL BRT I8 Y5 4 7= 5 2505 sh 25 R % 90 59 1
FROYBNAS IS, I Bt ORI R Bt 18] B — 3% 9 58 AR R G RV 9 7 R AT R A5 i), 45 4L BE dk A5 7
TR T O 225 MR IR

i ] Excel 2010 FEATECHE B, SR R 4.0.2 1 System 9.2 A4 T8I 0G40 07, WE KM 0.05,
AH I B i 22 148 SigmaPlot 14.0 1 Word 2010,

kt

2 HR545%H

2.1 AASIIGT P Vg e 0 5 )

X AN [ it SR04 B A AL S TE A EA TR S W, WS BEMN 2012 4F 8 H E] 2014 4 8 A=A vEy, 1HH 53]
SR R, BRI, 4 PP AL FREE b Y AR 34 S R T Y B RN Ol LN ((2541.89+112.5) kg/
hm®) >MN( (2342.97+519.8) kg/hm”)>HN( (2087.22+391.8) kg/hm”) >CK( (1936.54+358.9) kg/hm*) (A
1), LN MN Fl HN ZbEEFE M5 508 75 4955 591 L X HEARE Ml ) 31.26% .20.99% M1 7.78% , 2 & s in kb 1
B0 T PR R R SR A e AV SR N A R R N H AR )Y 25 N 2 (P>0.05)

TEFEESHE N TR 20 53 BT o LU R/ IME IR A A 7 Pt > A6 SR > TV B> HAt (181 2) o v it i Sl 7%
T (74.98+2.6) %—(77.20£1.1) %, ZJTEYIN0 EBA G55 AEH (5 (13.7322.0) %—(15.23£2.5) % ; JHTEHL
17 (6.28+2.4) %—(8.49+0.6) % ; FIAHALAY) 5 (1.20£0.4) %—(2.1321.3) % (F£2), WAk, LN MN Fl HN &b
PR b ) PR P 045 20 53 R Vi B 1 v TR R A, e RV I RSO IMIBUT R LNSMNSHN>CK, /8 ECRIAE
ST MNSLN>HN>CK , {H A& ZRBR ] Y 22 S AR 31 i 27K F-(P>0.05) .

http ; //www.ecologica.cn



2376 SR 4 %
32007 N e 2 R
3000 XA s [ HE
3000 |-
o 2500
E 2500 | T T T T
ﬁé 2000 | | gg 2000
ﬁ £ 1500 1 g % 1500
= ]
- g 1000 @g 1000
- p=
500 | 5 0l
0
CK LN MN HN 0
&N Nitrogen addition CK LN MN HN
B H$ I Nitrogen addition

E1 AERABTHEEAZEAENESE CFHELRER
%)

Fig.1 Annual total litter biomass of Rhododendron simsii

E2 AEEAETHEEENMIENSASNETE
Fig.2 Annual biomass of litter component in Rhododendron

L . simsii shrubland under different nitrogen treatments
shrubland in different nitrogen treatments ( Mean+SE)

CK LN MN F1 HN 7R 4 FEIR AL 3, FQ3% 00 it 0 B2 430
0.2.5f110g m™?a™!
F2 AERALE T ARG N BEY R ER R EH L]

Table 2 Litter composition and proportion of Rhododendron simsii shrubland in different nitrogen treatments

A 7% Leaf litter 875 K% Branch litter 162 Sexual organs HiAth Others

fﬂffﬂ (djﬁfz/ ) it/ % ({Tff; ) i /% (djﬁi/ ) A/ % fﬁf; ) A/ %
CK 1479.50+257 76.79+1.4 135.19+48 6.78+1.4 295.48+69 14.91+1.1 26.38+2 1.52+0.4
LN 1959.93+59 77.20+1.1 197.92+27 7.87+1.2 353.04+68 13.73+2.0 30.99+11 1.20+0.4
MN 1734.32+352 74.98+2.6 204.92+57 8.49+0.6 370.48+128 14.65£3.2 33.24£12 1.89+1.1
HN 1574.60+241 76.36+3.3 148.29+81 6.28+2.4 325.69+93 15.23+2.5 38.64+21 2.13+1.3

CK.LN MN F1 HN /5% 4 Fra A a2, RER AR5 0.2 .5 Fil 10g m™ a™!

2.2 RESIN PRV W) 2= sh AR B 52
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AN E AT, 8 T 445 4153 U T i Bl A (] 1) B A8 AR AL S5 AR — B0 (81 3) o RS AT A5 ] ¥ 2t 3
AL E RO L., A IR A I 02 1 R, E S e AT A 21 i £ 7K1 (P>0.05)
2.3 AT ] T i ik 60 52 i)
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B2, TYIBEREE R, 2510 d X IREE LAY 64.4% ; AARLIAVE E o, T sk B =A%, 4510
KA1 fifk I Xof REAE MR % 54.8% o TEANIRI R A I B, RS IRt 1 A4 000 4 R0 7 - fge 3 236 10 5 e S — 4 (T
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SRt — A U BE RS X R i TSR A RZ T, R Ollson $8 8508 Dl R 760 oF 147 S5 % B 23R R 0 it sk 1] 1
A, BRIMEE TR RPYER B EAKTE (£ 3), W BRELERURRL, F A 7% 45 b 2 ) 23 3
FRINHA LNSHN>CK>MN, FLJ 75 153 95% it B 18] 733 8 7.69 (11,11 ,12.00,17.65 a, R IAEH T
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Table 3 Exponential equations between leaf litter remaining rate and decomposition time under different nitrogen treatments

. N iRk
i R Wik D}ifién‘?ozjiion R? Ts00,/ @ Tose,/a
Species Nitrogen addition ~ Equation eomp 0% 9%
constant
Panit} CK y=90.75¢" 2% 0.25 0.88* 2.77 12.00
Rhododendron simsii LN y=94.86e” 0.39 0.39 0.90 ¢ 1.78 7.69
MN y=83.06e 7% 0.17 0.55* 4.08 17.65
HN y=90.21e” %77% 0.26 0.95* 2.62 11.32
SFiE CK y=75.41e” 0277 0.27 0.79* 2.57 11.11
Symplocos hunanensis LN y=74.99¢™ 033« 0.33 0.45* 2.10 9.09
MN y=76.13e™ 038« 0.38 0.70* 1.82 7.89
HN y=88.52¢™ 039« 0.59 0.91* 1.17 5.08

Taoq MUHTE A3 0% AT (4E) | Tosy, JaWHTETESM O5% FFa B (4E) 5 % P<0.01
2.4 GRS o B TP 3R s A I R

Np AL B R A V% I R0 iR A A IR B T 45 SRR o E BA R AR, A AW N P &
Bl TAEEY, B C/N .C/P FlN/P BAERS I AR (2 4)

F4 HEBMEEREHBLFER

Table 4 Initial chemical characteristics of leaf litter of Rhododendron simsii and Symplocos hunanensis

YIFh Species C/% N/% P/(mg/g) C/N Cc/P N/P
¥-8Y Rhododendron simsii 45.23+0.12 1.63+0.32 0.92+0.09 30.65+7.4 502.14+51.40 17.42+2.30
148 Symplocos hunanensis 43.26+0.75 2.26+0.35 1.53+0.13 21.52+5.16 291.94+33.33 14.53+1.39

PRI RS A 5 s, ARG AR IR i C & e ot AR b BRI S R RS LY
(K 5), (BAEREA LI B C SR b BT822 AL BY UR 34 i C 5 o Bl 43 e i ) A2 AR R R B
BEWZER (RS, P=0.87)  RESHAALRG AT A% o3l B rp C oz & & A 52 M A R B ) i 4
By, A0 300 K ARES C SRR B CK<LN<HN<MN, A C &R MN<LN<HN<CK, {H22 573Kk 5]
BEKF(KS),

£5 TRBRFMLETEEMN CNP TEREENEENEFEST

Table 5 ANOVA of repeated measurements of leaf litter C, N and P concentrations under different nitrogen treatments

T Al E F:6Y Rhododendron simsii A8 Symplocos hunanensis
Elements Factors F P F P
T 0.37 0.869 3.16 0.014
C N 1.07 0.402 0.82 0.510
TxN 0.29 0.995 1.45 0.157
11.27 <0.001 11.63 <0.001
N N 0.33 0.803 5.87 0.012
T x N 1.34 0.213 2.68 0.004
7.67 <0.001 5.22 <0.001
p N 0.30 0.824 15.88 <0.001
T x N 0.75 0.728 1.20 0.300

T. BfAl; N. R

TERCANRIG B B, AERS A R Y& I N S 200G TS TS RSP (B 5) , P & &
W 220 E (B 5), NP & apnE AR B 2227 (K5, P<0.05) , AGS It RS 5 7% nt
SRR N P TR B BOR A B s, (R BRI T AR IR e R R N P TR R (K S,
P<0.05) .
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Fig.5 Change of C, N and P concentrations during decomposition process of leaf litter under different nitrogen treatments
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