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Effect of simulated nitrogen deposition on litter decomposition in a Bambusa

pervariabilis x Dendrocala mopsi plantation, Rainy Area of West China

TU Lihua', DAI Hongzhong' , HU Tingxing'*, ZHANG Jian', LUO Shouhua', CHENG Yao’

1 Key Laboratory of Ecological Engineering of Sichuan Province, College of Forestry, Sichuan Agricultural University, Ya'an, Sichuan 625014, China
2 Wansheng District Forestry Bureaw, Wansheng, Chongqing 400800, China

Abstract: The human activities have substantially altered the nitrogen ( N) cycle, and have greatly accelerated the
formation and deposition of reactive N. The N cycle alteration has strongly affected the cycles of many other elements,
especially the carbon (C) as well. The response of plant growth to N deposition is generally positive in forest ecosystems.
However, total C storage of ecosystem depends on the balance between production and decomposition, both of which are
affected by projected increase of N deposition. Thus the uncertainty regarding the decomposition response of litter to N
deposition has often limited the evaluation of C balance response in ecosystem. Most studies regarding the effects of N
deposition on litter decomposition have been conducted in coniferous forests. Bamboo forests are an important forest in the
world, but to our knowledge, there has not yet been a study of the effect of N deposition on litter decomposition in bamboo
ecosystems. Furthermore, bamboo forests/ plantations are mainly distributed in the southern provinces of China where there
is considerable atmospheric N deposition. Therefore, understanding the effect of increasing N deposition on litter
decomposition is critical for predicting how the carbon status of bamboo ecosystems will respond to human activities.

From January 2008, a two year field experiment of simulated nitrogen deposition has been conducted in a Bambusa
pervariabilis x Dendrocala mopsi plantation, Rainy Area of West China. The levels of simulated N deposition were control
(CK,0g-m *a'), lowN (5g-m *a'), medium N (15 g-m *a™") and high N (30 g-m *a™'). A field experiment
using the litterbag method was conducted on the decomposition of leaf litter and sheath litter of B. pervariabilis x D. mopsi.

In the end of each month, NH,NO, was added into N-treated plots. The T, ( the time of 95% mass loss) of leaf litter and
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sheath litter were 2.9 and 1.5 years, respectively. Simulated nitrogen deposition significantly slowed the decomposition of
leaf litter through inhibiting the decomposition of lignin and cellulose. In the later stages of decomposition of leaf litter, the
ash—free mass remaining in control was significantly lower than those in the three nitrogen treatments. However, there was
no significant effect of different N application on decomposition of sheath litter. This study suggests that continuous nitrogen
deposition may increase the soil carbon storage through inhibiting the decomposition of leaf litter, and conserving more

stable organic matter in the soil in the bamboo plantation ecosystem.

Key Words: nitrogen deposition; litter decomposition; Bambusa pervariabilis x Dendrocala mopsi; Rainy Area of

West China
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FoEM AR RS R RBIRUE X R ERE IR IR, R R Y ) AR
HEAEFRIE . BATERE S SRR i A RGO R T 1 22 R VA YR [ 6 A Ak ke TR
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HEVG TR e DX 52 LIS UR L1 ik st T2 %) 52 00 10 T S P9 W )1 | 4 e P 8 — A 22 W ) B T 12t X R TR K 32
BEAIRUIRE . FELRZAAT ( Bambusa pervariabilis x Dendrocala mopsi) ( VAR TRIFRZ2ZEAT) & 8 [ 1= B8 R )
FIBh 2 — AP FE VY el X A S PO SRR . AW ST L i AR B R DT R L 0 R
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1 #RE5EFZE
1.1 X5 AN

T B TE U )14 MR BV AR (29°957 N,103°38" E) 2 X & T H 2 AR f I 7 L b < fe 4811
S 14 —16 C,1 AFHSE 6.6 C,7 AR 25.7 €, 20a(1980—2000 4F) -4 [% K &4 1 489. 8
mm , AFENFERECAY), EEREFT 6—8 A, 4P IR 2 TN 82% . 2008 4FHIBULFFEY 8. 241
g/m* I 2000 AFARBRA AR TREE B A SS VTR, HHER S 4 B HAR S S5 AR HERRAE LR 1,
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1.2 it

2007 4F 9 H MBI TR T FJR R TS BTN T L (FEEE 2 3 em) BRI (JAVE I 10.0 o, VK
15.0 g) G2 A 20 emx20 em AR EMAS ( EFREFLAEE R 1 mm) . 2 51HC2 A #4845 9 432 with 1k
PR (2 2) RO EK L, 2007 4F 11 H | EEESR A28 AT AR Y s 1 ELAT AR 3 1 i AR AR S SR TR i 3 e
TEREHL AN 12 4 3 m x 3 m IR B MRE 2 (B> 3 m IR oha . H NH,NO, #EF TR TR AL B, Sk 4
ANEIKF- XTI (CK, 0 gem *a™) IRE(5 gom *a™) A (15 g'm *a™ ) FIEA (30 gom >a™') , BA0K
-3 AN, KA R4 12 SR, K 2008 4 1 A T IR, AR A T AR RS HEAT SRR LT Ak
AR IR A KT NHNOL IR ZE 1 LK, IS 55 88 A6 17K TR T rhofe [l 281 5T My | o) i I g
TBH/K. 2008 45 1 A 21 H RHER I TRTEAS BT AFE )T 3 (1 8 SR o3k, B9 8% 0 5 0 0% o 0 8 V4 50
H ok 27 #0121 4%,

R1 EREZIWERK S E1AF TR

Table 1 Forest structure and soil properties in the plantation of B. pervariabilis x D. mopsi

MAr4h# Stand structure FEEE Soil characteristics
o] KR ir SV phy A4 Br 7441 e £ Py B o4 o4 f b e R i
WPE  BHEIE PHME PR BE RK HHB bR
Canopy Plant density ~ Mean tree Mean DBH accumulation pH Total C Total N Available P Soil depth
density /(#k/hm?) height/m /em J(Vhm) /(mg/g) /(mg/g) /(mg/g) /em
0.9 13 320 10 6.0 1.2 4.2+0.4 13.4+0.2 1.58+0.02 97.85+1.70 80

FHEFR 43R pH AH I E 224 0—10 em

R2 FWWREARMESMBRLFEE

Table 2 Initial chemical characteristics of two litter fractions decomposed

q A
P&, ¢ N P L/[\ﬁﬁi) C(Tlfgli C/N N/P /N
. o ignin ellulose
Litter fraction /(g/kg) /(g/kg) /(g/kg) /(&/ke) /(&/ke)
JHYEIT Leaf litter 374.1 (2.0) 13.1 (0.03) 1.06 (0.01) 111.0 (1.9) 245.4 (2.0) 28.6 (0.2) 12.3 (0.0) 8.5(0.2)
A7 % Sheath litter 447.2 (8.7) 8.38 (0.02) 0.84 (0.01) 277.2 (7.5) 255.2 (5.0) 53.3 (1.0) 9.9 (0.1) 33.1 (0.9)

FPRE D I, 355 B EDI R EZE ( N=9)

1.3 PR RE IR Ab B S BT

M 2008 4F- 3 H 4G, LA 2 2 3 A H AT BRR IR 95 R v FERE Sl ] | 45 0 AR 5 A R R 75 48 L 3 4% (AP
BEKEEL9 4%) . PAVENT 43 9 YRERI], JATEEE 43 7 UCEUR, R R 745 B 4153 1 o i BSETRD 2R 2 a TR AR
)5, R BR R AMBAR L, T 65 CHT EHE, FrE ik, KREDFEMBFEET 1 mm 05248,
HEA22 M T . TRV R R | 28 45 2 UK A9 7 1 FH R M U I £F 4 2% (acid detergent fiber method ) 200300
. TR NIINES A ER,

1.4 ik

B B 08 % W) T K 43 B 12 5% BA 2% (remaining ash-free mass MR) P15 5715 M :% MR = (X,/ X,) x 100,
X R BEIE KAy i (g) , X ARG TR S M TE IR Ay i (g) .

BB SRR EZ R B R (LR) HE T EN % LR = (C,x M,) / (Cyx My) x 100,20 €, B Bk
JRE S (mg/g) , M, HZH BERTE Y ST R (g) , Co MR AR TR & 18 (mg/g) , My AW U6 V875 90 6 it
(g). LFHEEFRBRITE I ERATE,

FIFH SPSS15. 0 A4 (SPSS Inc. , USA) XHJAVE YR 451 52 4T Olson SRS ECEIMAAIAUS ™ 1y = ae™
Ky AT R (% ) ;0 HUEGSEGE WM HRRE (kg-kg™a™") 5t HEEI(a) o W 53# 50% ( Ty, )
F95% ( Ty, ) FFHIA] (a) TR A Ty, =—In(1-0.50)/k; Ty, ==In(1-0.95) / £V,

FIHI SPSS15.0 ' One-way ANOVA i B X 43 K HURE TG I 4 T B 5 P 2R K I 25 7k B R AN 2T 4 35 5% B Rt
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1177225307, K H Fisher's LSD 472 8 e #¢ . FH SigmaPlot10. 0 ( Systat Software Inc. , USA) 342K, 4
THEKFEN P < 0.05,
2 HRESW
2.1 RICREXE G A AT IR V& ) 3 fifk 02 il

AL BRFE Ty v 2 S AT A R T 2 43 1 oy g R X B WY S A B B (L 1) o PRI AR SRS 1 AR
P R AL A 2 RIS ARG o G TR A o0 Ak R ) B I B S B I % b B
PR BEAERT 18 M H or it F b B i R 443K 90% , 18 A~ H G , #5 Ah PR R V& 8 43 fift SEAKE TS AR
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Fig. 1 The remaining rate of mass ( ash-free dry weight basis), lignin and cellulose in different N treatments for each decomposing
litter fractions
I 2AE 3 MRESRRA 1A 2 A3 DNEAEHG X I 8] 22 3k 8] i Z 7K

RUTREAEZ AT R T M i b e I B BB IVE R . s 12 A A TR, DhS & IR 3R 9,3
AR AL BRI P8 TR 40 SR AR B SR B R T X R (P < 0.05) , I W BB <R A< P A< E &, MR %
R PR R R R 5 95 % BRI IRI 4350 2. 88 .3.50.3.65 3. 94 a( % 2) . AU VKB4
i (R S MR AN B S PR A T ORE A5 e B0 A B A Gk 31 i 25 7K | I FLAE A3 Je 30, 45 A B % 38 0K 43 I o
R BRI — B, 5 TRVE RO 95% TR BRI 1.5 a 245,

ZeAEN TP R 5 YA oy FE ST iR R T R BT R 58 B R AE I AT — W ol Bl 5 A R B GE RE , TE o iR
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JaiH,2 RO AR TR R AR B R AR N A T ERR RS . RTTRREXT A5 3R A 52 W) 5 HC G YA 7 1 i 40 2k )
SRR — 25 DU I8 75 I B A A o 8 PP A SRR 1) 20k i G 1 0 1) 5 SO o 1 81 9% B IR o 3%
O BRI Ak JE 39T P TR BOR B B R I, A5 A B ) 22 5 AN B 25

PR 7 WD AL o 21 48 28 03 il 55 O AR IR, 325 D 7 i 0 S DR A0 K, T 20 it AL AR s A
UL, PRI v P A 2R 5 AR TR DR A WE R T ) o — B (RAE i Je 301, il TR e R AR B R I,
A QR B 7 [ 22 5 IR TR B I FKF-

F2 FXMWBAEYASRERBESHENEHEIFFE
Table 2 Models for the relationship between mass remaining (y,% ) of litter fractions and time (a)

i v 2 o i

Litter fraction Treatment “ g K P N Tsor Tosn

Ry = qe™

P LL CK 77.50 1.04 0.92 < 0.001 90 0.73 2.88
L 80.03 0.86 0.90 < 0.001 90 0.54 3.50
M 77.89 0.82 0.89 < 0.001 90 0.49 3.65
H 78.74 0.76 0.87 < 0.001 90 0.42 3.94

P75 SL CK 136.91 1.99 0.92 < 0.001 72 1.38 1.51
L 152.10 1.92 0.87 < 0.001 72 1.35 1.56
M 143.41 1.92 0.91 < 0.001 72 1.35 1.56
H 140.43 2.06 0.90 < 0.001 72 1.42 1.45

Tsoq T Tosq, S 0FRR BT 53 50% F1 95 % Fri ik Il

3 iFig

AHFGE R B, Z AT 2 FATE WAL oA o i R b AT WA B B, 2 A0 301 I B O Rl 75 0 A 2
N8 X — IRAEVF 2 RIS WIS P34 R B AR REE ol , T 9 ) 20 ik >R 32 B ke i T M A
VEPIFEIRT 2 YRR i R A W AN AR A A DR R R 4 R R B oS TR ) B o ik oy
25 4 B A A AR DTS T I 010 A2 SBT3 ik B K B 3 B L e
O3 BE RO TR E D AR 0 L ARIRASTR , 245 A 2 b v M 20 4 ik o e SR B A bl R i - A UK
B 95% T Ta BTl 20008 2.9 1.5 a, BV HRHT H S B PR 7 A0 s SR 7 ( Togo, M 4.7 2) o AR
HiBk e AR R — ) AR A b A KB DL SR A A DR R S R e AR, AS TR AT 4G SR R I TR Y
0 A i 5 AR SRR L A S R G A B VIR R RN DRl o3t ek R e AR U 9 o3 T o rh A5 &
B BRI RIS AR R S M C/N B TR, o R A P4 B A2 T i 2 (YA Y5 B A R
ST B, BT U VR e B U R s by, R TS N VR LIRS BERY ZE A AT B A AT £
HES Y AR FH DA S A W ) A= RS VE T, TR BT B AR FL BT REIY 7 R i /K 43, N =22 42V W F: DX 3 R AT 25, K
R BN, DR U 1 V&8 0 40 ff . BARARITER &t \C/N N 3 5 55 PPN (RS 0 v 4 58 o o 1y 2 22
Febrt 7 EAE FLA R R R 95 W R 2R R ol 1) 28 0 7 0 (U 5 ) st SR Ak 2 1 o A A A B I
{EAF% &, B4, Gallardo 55 Merino ™ 5T T Wi AR M H i A= 25 R G0 rh O R A RN TR A V% 19 431, 45 SR 3%
RF I 6 05K 7P o A 25 2R R 08 v 0 ik o R A B FEFR A Lindedam 2570 OB 5T 26 WA AR 2R A9 43 - 22
ZE T AL SN T,

FAATAS R T A 53 B 3 fife v R DT RS e o ELAT 22 55 R DTRSEIII) 1 Z 58 47 U8 9 3t | i 0T 8 % 45
SRICREMN, BRIV BEAE 0 8 & 14 D AW, 32 B EUTREM I VE A, (5 i 0 il SR ad e, 45 b B 2 (1]
AR PRI R R BE 255 Knorr 2510 2% IR 74 4 2 e Xoh 0TI 8 0 17 i) 2 R 35 Joi okt o A0 R
A (AFE T S AU ARG PE R A ) |, ST R 38 2 00 ) 35 0 o e 3 22 (R R V5 0 0 0 itk . AR AR v R 9
B TR S R PR P 0 AR DRI ) 1 O 9 1 %) 0 it 1T X VR R JCRE R, 5 Knorr 25V BT 4 R AR —
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B, ULHTITE Y o3 fk X BTRE w7 5 1) VR BEAS BRI E T BE BT 6, T RBIE 52 H & BRI R anAE Wi v R
DLAERYSENE o — PR, B — R A2 ) R AR 25 R 8, L) o o 0/ 22 2 2, A v v
B UAVEAL EREIRSE AEDRVENT AL SR T R TE E 20% U & 40% Y TR DL AR R TR 4L 4 2 R VA )
1) BB Ry, SR T LATE T 0 o3 A IE I v i g 13X — TR WIESE N . A BFR R & T W4 v 2
(VR AR A AR i 2 )T 5 ik 14 2 Sl 2 S 0 A 14 2 55 D o 82 X SR AR 14 AN T i )7
AT, 2T AR Vs B 215 SV B 1Y 109% 2o, I ELI v -5 08 9 38 00 UL g A o o A7 7 22 5, Ul
S e AT A 25 R G b TR B RTE 2 53 43 f st TR (i 7, A BEVEE B DAk SR TR R o AR S R 5
R

AWEFE A I, RURRRT 4 ST 8 7 et 3k A 4 1) P = 05T IR RN T i A B 3% 5 21 48 3% ik 1 411
i, 35 DALAE R 2R ST 4 AR — 30 2 R R AT 2 R AE N 95 4 v o T 2 A0 R 21 B 4, R TR A
It R PR OCHEVE D R IR AR I VA ) O3 A I S AR S R R I B AT o R LD E T RN T
WIS iR o SRR UL, TS T AT HE R R T R A R O 7 TR I X R T 38 3 A 22 BELI, 2F
EZR 13 A 24 , Ze AT IR I o3 e I MR AR 3G It AR B ER A3l A T IR, EEA LT
PR, 5, BN B AR BT R A i A2 rh A AR ) B DL B Z B B W) Z 1) 22 kA — BRIV E Y R
IO, TV AT 43 e 00 SO T AU e 315 30 JHCUR, e 1 0 900 1 A JBi0 22 88 e A O 199 Bk 24 0 i A/ il 0
e, AR 2 A T 5 B b A 5 0 1 R A A2 SR DT AR 1 o 2 B SR 10205 GO R 0 4 e I 1 4 4
’i%%@dﬁ%%ﬁ%ﬁ?ﬁ%ﬁ, I8 ) A V& W) BT TR A HLR (SOM, soil organic matter) RN
AU MR GERRINAE . AT 225V I A Al 5 AR R R S, R A 20—24 A A it
A R LT3 1k, P 7 o0 2 Al T ARRR e RAS . T AT S I AR 5 Wy AR B R AR e T
A9 7KF- T LTI T R ) 15 s 25 (5 22 ) R 9 0 i A RS AT LIS B A T A S bk R b Rt AT
Weg 1T B T A1 0 8 7 A S TN SS AT AR S R G SRR AT

RUIRERR T HHSE W I3 7E W) o3 it BN, 3 7T LA o b2 0 7 40 vh OGBS (IR KRBT ) 2 it 1]
S o AR R R U, BT B IR A BT B 328 0 B2 i e 0 v ) b i R i — B
ZOEFZFH IS A SIEY A R RO A RSN —BUNIRIER, B &5 0
B B 2 iR B AR DG R, ZRUIT R T3 s 6 i B A 9 0 i O R I R R 9 ) B i R
MR, P94 000 I R ek ) B I 0 7 00 A I B U S BELASH I S o e oA DR, B R B 2 52
U8 7% 0 5 J5 1 52 i, T R R i L 5 2 it i A 5 2 T PR T 0 R RGO R B e 1 17

X HE VG RR 5 DX PR AR A 25 R GE (ZEAT N TARFAHIESE i i 22 52 77 N bR ) 22808 35 0 00 53 il v DT
R b W HEA T T RIESE A B 1O [ 25 2R R UTRRAM ) 1 e S P bk 9 i o3 e AELOR 9 T ZE AT AR TR T W )
fifet > AT T A AR 5 (2000 4F AR BR IR BRA MK ) |, 2R S B A, W A
AbF AR R BB MR RE Y E RO 1.2 vhm? ) |, R 08 95 40 20 i 0] )3 2] -+ e b il e 35 2>
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