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Abstract: The effect of simulated N deposition on forest ecology systems is a hot topic in global change ecology research.
Soil C storage is sensitive to atmospheric N deposition, which helps to increase the exogenous N content in litter
decomposition process and indirectly affects chemical process and the decomposition rate of litter decomposition. Therefore,
it is of great importance to understand the relationship between litter decomposition and soil C and N in response to N
deposition in order to accurately predict ecosystem C sequestration. In this study, we surveyed the relationship between leaf
litter decomposition and soil C and N stoichiometry in different-aged P. massioniana stands in the Three Gorges Reservoir
Region using an in situ litter bag method. Four levels of simulated N content were implemented; control (CK, 0 kg N ha™'
a'), low N (LN, 5kg Nha' a™'), medium N (MN, 10 kg N ha a™), and high N (HN, 15 kg N ha™ a™"). The
results showed that simulated N deposition accelerated leaf litter decomposition in 20- and 30-year-old stands. In 46-year-old
stands, however, only the litter in the LN treatment accelerated decomposition over 540 days of decomposition. The leaf
litter decomposition rate was the highest in the 30-year-old stands for all four treatments, showing that leaf litter with lower
initial N content from the same specie presented positively response to simulated N deposition. Specifically, N deposition
promoted the decomposition of leaf litter with lower initial N content, while the decomposition of leaf litter with higher initial
N content easily reached nitrogen saturation. Nitrogen deposition inhibited the litter carbon release from the litter in 20- and
46-year-old stands (0.62 -6.69% lower than the control) , while it promoted carbon release in 30-year-old stands (0.28 -5.
55% higher than in the control). The amount of immobilized N was 0.15%—21.34% higher in the leaf litter of the N
deposition treatments than in that of the control for 30- and 46-year-old stands, while it was 5.70—13.87% lower than in
the control for 20-year-old stands. This indicates that simulated N deposition accelerated C release from the litter with lower
initial C content and N immobilization of the litter with lower initial N content. Soil organic carbon increased in 30-year-old
stands under simulated N deposition when compared to the control and was positively correlated with leaf litter C and N
content and decomposition rate, while it was negatively correlated with the C/N ratio. Soil total nitrogen was positively
correlated with the leaf litter decomposition rate and leaf litter N content, and the ratio of soil organic carbon to total
nitrogen was positively correlated with leaf litter C and N content. In the control, the effect of leaf litter N content on soil
nutrients was most significant, litter C: N ratio and C content followed, litter leaf decomposition rate was least, while in
LN, MN and HN treatments, the effect of leaf litter C; N ratio on soil nutrients was most significant, litter N content and
leaf litter decomposition rate followed, litter C content was least. In this study, P. massinonana stands with a low
concentration of soil nutrients responded positively to N deposition, which accelerated leaf litter decomposition and improved
soil fertility. These results suggest that soil carbon in ecosystems with low-quality leaf litter and a low concentration of soil

nutrients would respond more to N amendment than it would in other ecosystems.

Key Words: Pinus massinonana; simulated N deposition; different-aged ; litter leaf decomposition; stoichiometry
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ARFAMNE N i R EVE Yo A AR Ol T RYE o R Y IRERRIR R N BRI TE
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T DX T AT R 28 XU, AR AL 17— 19 °C Wi die B T 1T 35 4.2 °C (1998 4F ), Bt i e IR A< il —
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FEAS MRS B RAAR T 451 8 3 > 20 mx30 m AFEHE, BE M FEHL BRI E 4 4> 3 mx3 m [/METT, B
TEbRIS o ARSI SIS 12 A/ DT T N DU B, R By (R AR B3, /R Dy 8] 22 /D4R 10 m, 4>
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R IE (CK) AR (IN,5 gm=a™) FPAE(MN,10 gm?a™ ) AIEA(HN, 15 g m>a™) , A4 T R AA RS
AAEER 3 WRER L 2010 4 8 HBHAEREARE DT it i NH NO VA RTE 3 L 55 Tk (24F Fr s in il 7K 12 41
MFHHEREIK 1.0 mm) 5, 1.5 L /NG R4 530G, % BERE T WIS [R)RE 22 1K DU S AR [R) b
HE 2SS, B T A IAN, Hoe A 3 i 4 e — 2

F1 HREHER (FHEAREZE , n=10)

Table 1 General situation of experimental sample sites ( means+SD, n=10)

oy 20 4FA: 30 A= 46 4

Stands 20-year-old stand 30-year-old stand 46-year-old stand
4% /m Elevation 964 357 987

WY /a Age 20 30 46
4%/ em DBH 16.1x1.15 25.3+0.93 33.1£1.09
Wi /°Slope 20 25 15

Wil Aspect 13857 Sk PR3

ABIIE Canopy density 0.60+0.03 0.95+0.01 0.85+0.02
+EESE/em Soil depth 70—100 60—80 70—100

PR AT E/ (1/hm?) Litter standing crop 9.35+5.14 9.26+2.97 14.05+6.40
JAVEYAEFE R/ t hm™ ™! Annual litterfall 3.38+0.72 4.69+0.20 5.60+0.23
JAHEY)ZERE/em Litter layer depth 4.03+1.59 5.77+0.85 6.34+1.99
THIEMIATRE /% Litter lignin 34.27+1.31 34.31+0.42 34.24+0.16
TAVEYILTHE R/ % Litter cellulose 8.680.12 8.171.65 6.7£0.51
F LT Soil organic matter/ (g/kg) 73.10+16.66 20.96+10.89 82.77+10.17
+ B Total nitrogen/ (g/kg) 3.27+0.87 1.43£0.40 4.22+0.70

VRIS T o0 R A0 A% 1k . 2010 4F 5-7 H 78 3 Fl D AR A T AR ip 2 s 833 A SR V% . B2
KA BEE I TRl —FE M PR P50 7R A T a  BRBUAYE I 15 g, 200l A K/ R 20 emx20 em fL
7R 1 mm B5HEAET 2010 4F 7 HRHFE IR P& 0 A8 00 0l B T BR 25 3R A& ) 2 10 3 A D R FA bk 1 8
X2 IETEM E IR, 3 IR T AR A B 288 42 (6 Rx12 MREJT x4 42/ R /RETDT) L3 Fhbk g4t 864
45, RIS B3 MRS S BN R 45 15 ¢, B 3 K, AE 70 C T 2 EE B KT 58T 25, A
HCE H I 49 3 N R S R AAARBENLER ] 48 4% (12 AN x4 4%/ W/ RE75) , 38 6 YRIBURE B[Rl 9% 43
fEAS)E IERRIR AR R Jevb M Fra TR R T R R B R o R AR 5 ¢ N shids,

2010 4 8 HAE R MY B R AAMGE E AL HL TP 0 I BN 5 om B L BG TR A ZERER)Z (0-5 em) T,
250.5 kg, A3 RER T SMENE, FHME9 90 d(2010 4 11 H) 180 d(2011 43 H) 270 d
(2011 456 H)F1360 d(2011 49 H) HEAEN 5 em W 4553 BRI 43 i 48 T 1 0 22 13 (0-5 ¢m)
#90.5 kg, 3 144 >3 (4 20FEX3 PRIEX3 B x4 ) A7 EISEE %, B8 SEM N IR BT 09 R
AR Y WARE RS AT BRI 1 mm F10.25 mm 5 A A B4 1+ 4 HLER (SOC, soil
organic carbon) F14% & & (TN, soil total nitrogen) ,

1.3 JATE RN R I

PRVE k200 BT RIS BORE ST B L 3 0. 2mm B, FH FE 4% R A 42k — A BGE I 52 42 € (LC, litter
carbon ) ; FHELEC 2 ZUEMI A2 42 N (7 KF], UK152) (LN, litter nitrogen ) ; 2 46 I 7% I A S5 28 FIEF 4k K 4300 R
PRI AT R PRI A

T IEAL AR AT IR AR AR R AP A R IR E MO AT L bR ik ) Y BT A R RS R
BAMIMIGEIN 52 SOC ; F8% FR AT — AR BR T AL 50 %2 TN ; [R]FFREX 20 ¢ B +3EF 105 CHE 12 h, Wl -4 &

K,
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JRVE I o3 T R AR B AR :R=ﬁ‘xk><100%

KA R N IITE M R T BRI (%) s K P87 RCTRE 5054 S e 3 R0 M TV i o B ) 4t
TRE S M PR R G KT RS

P o il R AR . L=100%-R%

KL AR AR (% ) s R V& 3l T EHRIR AR (%) .

FIF Excel 2007 1 SPSS 16.0 #AHEATHE 50 T AAEIR B N JORE T I8 95 R0 H 198 4 A0 S (1] %) tnb 35k
56 R S 7 7 2255 M (ANOVA) Rl /NG 35 25 553 (LSD) |, i 3 /K P 5 0 o= 0.05 ; P8 75 43 ik 45 45
P55 HIEFR I Z A Canoco 4.5 AYBLIEXT W 43 HT (CCA) BEHR A SPSS AHIC 5317 .

2 #HR

2.1 BN PR ASRIARIE B A JH 35 53 i

B N DUREAL BT P 7% i o3 RS, B RSB E D (181 1) o 20 4FA: B AR it 53+ 0—90
d I, N ULREA 43 ,360—540 d fEdE53f 3 43 540 d J& , TERAREF A (63.16+5.26% ) <fK A (64.25+
4.34%) <H A (64.60+4.01% ) <Xt B8 (65.291.14% ) ik, 7 | 1 S0 Ak B 7% v+ 25 7 4 543 B T X B8
1.04% .0.69% F1 2.13% , HL53f# 180 d B X Bt 5 v /LA B 22 57t 18 3 (p<0.05) , 3 360 d "H AL BB B AIKF 3L
BILAL I (p<0.05) . 30 4EAMRA N TR BRAE E 8 75 053, 20 ff 540 d )5, TEFIRFE A (58.70+
2.11%) <% (60.44+0.80% ) <MK & (60.67+4.40% ) <X} 1 (60.89+2.79% ) & . i AL BRIH & -1 5 4%
FO IR T X 0.35% 3.58%F1 0.73% , HA3# 90 d I A4 B BAZ 53 (p<0.05) . 46 4ELEFRIMTE N
DURER , 70 540 d J5 AR AL BRAE HE 53, T E AR RN A (62.74£4.99% ) <X iR (64.38+2.79% ) <A
(64.63+3.40% ) </ A (64.94£1.70% ) , I AL BRI V5 1 55 ) A AKX R 2.55% , Hh Z&0RN 8 10430 v 15
180.38% 711 0.86% , 73 180 d Bt &AL F I W AIK T H B 40 B (p<0.05)

B N UREALBE T 4 Bl B R 30 4R A B AR fR R R, 43 540 d B, 30 47 A T R AA MR R Ah 341
5520 4FFN 46 AF A 7.23% F15.74% AREAL B 4351 5.89% F1 3.41% , &AL EE 4351 P 10.04% 1 10.10% , =
RALHL5 5 4.49% F1 7.43% , MR N DTREFN G0 I (B0 o0 st e 4 22 5 B 2 (3R 2,p<0.05) , 7E N UIFRAE
FHF 23 v B S2E 53k | Ak 38 10 55 0 ORI i i, I F T) ) S 252 N TR X fge P45 il A 16 ) 4
TARIE X N DT RE A M [0, 32 B2 BRAE 30 A AR MR X N TR 1 I B

|2 R N TUFEAN S AR AT E) X B BB A S R R T = S

Table 2 ANOVA for the stand age, simulated nitrogen deposition and decomposition time on litter leaf decomposition in P. massoniana stands

AF S VE Source of variance A EE df SF-J5 il Mean square F P
i Stand age 2 87.09 39.36 0.00**
S} E] Decomposition time 5 1661.84 751.12 0.00**
N ULFE N deposition 3 5.52 2.50 0.08*

* P<0.05, ** P<0.01

2.2 BRI N UURE NRRIARIE S B AN R & I3 C N C/N sl

B N TR H] 20 425 F1 46 4242 T BAMKIR B it A e C B (L 2) o 20 AR A MRS 43 T 180
d N DTRERAE R TE M C BT, 408 540 d 5, ATEM C S BR AR PRI A, C R BRI 8, C BRI
M2 HP L (1.98% ) <fRE(7.40% ) <R A (7.84% ) <X IR (8.67%) , Hir/3fif 270 d BHRA S A ZE R W& (p
<0.05) , 53t 540 d %) IR 55 R AL B 2E S 35 (9<0.05) o 30 4EAEARAM 25 AL BEXT C B AT B, Ab B 540
d J5 BT T B (5.66% ) <25 A (5.94% ) <AL (10.68% ) <R A (11.21%) , 5 20 4EE M43 AH I, 30 4E4E
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Fig.1 The response of litter leaf decomposition dry mass remaining rate to nitrogen deposition in different-aged P. massoniana stands

ARG TR IR [ — Ak BEAN R 537 06 18] 22 5 S35 | ANTR)/IN'S P 3 () — 43 I T AN ) Ao B ) 22 S (2 3

PRATIRTE T N UURRAESE C Bk, Hoh s AU #2557 18 35 (<0.05) o 46 4EAE MR, 4 ff AT 180 d N TLRE
e C R, 4 540 d J5 S AACFEE AT C RO A R X IRAN S C BRI, B 540 d )5 C
REMUBUT 2 50 (~0.19%) < PR (-0.52% ) <MK (1.78% ) <X HE(2.40%) 5 43 270 d F1 360 d i, 4804k 22
I 52 75 T X IR (p<0.05) , 43l 450 d Bt s S8 A BRI (0 85 AR RUAb B (p<0.05) . N ULFAERT 30 4E AR C BRIk
oM R, 20 SRR IRZ 46 AR RN

BN N TUREXS PR 7% it ot b N B B R (181 2) o 20 AEAE ARG N TREAR BEXT N[ 45 52 e A
FasE  AbFE 540 d J5 N S UF 2R A <A A< PR < IE BEHRR 43008 28.60% ,34.08% .36.77% 1 42.47% ,
N JIRE A R E N [ 70 180 d A1270 d B AR 2 [H] 25 57 1 3 (p<0.05) , 450 d Bif v SURITG HE 25 53
W3 (p<0.05) . 30 4EAEMST N PR BEXT N B HEE AT e, 403 540 d J5 N & &7 200 <P & <m A&
<A, 5 BIHE TN 39.87% 41.53% 45.57% \45.72% , J5 AREIFE N 7 2 LT R N & RSP H 2 f# 360 d B
N PR AL BEY 5 X] IE22 55 3 (p<0.05) o 46 AFEA MR s L& BB I N & it v HL 43 360 d T 540
d B P A B 5 0 R 2% 5 B 2 (p<0.05) ,Ab 3 540 d 5 N & T R B <R < S A< TR, B 510 34.
51% .38.98% .51.08% .55.85%

N JUREXT T AN IE i 20 C/N Hesgm 22 5 B3 (B 2) . N UIREXT 3 Fh o BAMRIE 5 1T C/N HLs
0L, 20 ARG I3 90-270 d B} C/N HERFEEH B H 50 180 d FHIRAES P A 22 57+ 3% (p<0.05) , 43fif 270
d B IR EURT R R 25 57 .35 (p<0.05)  Ab 3 540 d J5 7 S X B <@ A < U< IR AL, 2300 T B 36.19% 31.44%
28.71% ,28.38% , 30 4F-A:=F1 20 AEARAT A AL, £ A0 PR T R MR BE ARG Y485, 540 d J5 N TEREAL BRI 3 C/N
bR R, %R (32.95% ) < RL(35.90% ) <AL (37.54% ) <R (39.68% ) , 43t 180 d Bt v & AN X I 22 57 i 3
(p<0.05),360 d [ Xf BE 5 N U4 AL H 22 53 1 3% (p<0.05) . 46 AEA MRS Ab 3 540 d J& C/N HLREAK L 85y
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SRR (27.99% ) <MK A (29.92% ) </ A (34.01% ) <FF & (34.62% ) H.A3fi# 540 d B %) B 5 m Ab #2257
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nitrogen deposition
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