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I B AL R LT 5T T A VG I 57 X847 ( Pleioblastus amarus) FIEEEZRAE AT ( Bambusa pervariabilis x Dendrocala mopsi) A
TR URMRTE P20 3 AEAS TR R o0 et B rh 3R 0 B CIRAS 1B AR 2 a0 BTUREZKF 23 5 X IR (CK, 0 gom™a™") |
A gm™a™) PAE(LS gem™a™ ) AIFEA(30 g-m™a™") B T A E RN &AL A (NH,NO, ) . 255 R, #Apiof
ZAENTRIR T ) B B T I RV R TE RCAL , JEh TE 2 Y 80% 5 AT RN IR T W AE 3 ik R v 3R 43 ST R BRI B
] 22 5 E B S YIGRTR /IR B A G IS Y 3R 0 R WA B X 0 R RO R e 4RO 1 KN LA FE P E AR
BT, SRR 25 R G AU A EE RS AR (8.24 g-m™a™") 3, RIS JA 25 M EU A (AT AL 32 AT Ak 20500
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Effect of simulated nitrogen deposition on nutrient release in decomposition of

several litter fractions of two bamboo species

TU Lihua', HU Tingxing"*, ZHANG Jian', DAI Hongzhong', LI Renhong”, XIANG Yuanbin'*, LUO Shouhua'
1 Key Laboratory of Ecological Engineering of Sichuan Province, College of Forestry, Sichuan Agricultural University, Ya'an , Sichuan 625014, China
2 Sichuan Forest Inventory and Plan Institute, Chengdu 610081, China

3 Forestry Bureaw of Mabian Yi Ethnic Autonomous County, Leshan Sichuan 614600, China

Abstract; Increased nitrogen (N) deposition can increase net primary productivity (NPP) in many terrestrial ecosystems.
However, unless there are comparable changes in litter decomposition, increases in productivity will most likely be
unsustainable. Bamboo forest is one of the most important and fast—growing forest types in the world. To investigate the
effect of increased N deposition on nutrient release in decomposition of litter of bamboo species, we conducted a two-year
field experiment of simulated nitrogen deposition in a Pleioblastus amarus and a Bambusa pervariabilis x Dendrocala mopsi
plantation, Rainy Area of West China. The levels of nitrogen application were control (CK, 0 g+m™a™"), low nitrogen (5
g'm>a”'), medium nitrogen (15 g+-m™>-a™') and high nitrogen (30 g-m™a™'). A field experiment using the litterbag
method was implemented on the decomposition of litter fractions of the two bamboo species. At the end of each month,
NH,NO, was added into N-treated plots. The total litterfall were composed of leaf litter, sheath litter, and twig litter, and

leaf litter contributed about 80% of total litterfall in both plantations. The initial nutrient element concentration of litter

E&TWH  FE +— 1 B3R5 5 (2006BACO1A11-03) 5 DU K2 2117 TAR AR S# R 95 H ¥ 0)
YR HH#3:2010-10-18; &1T B #1:2011-01-14
# W IRAE# Corresponding author. E-mail ; hutx001 @ yahoo. com. cn
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determined the nutrient release pattern and the amount of the final net element release ratio. At present, the atmospheric N
deposition (8.24 g-m™a™') was the major N input of soil in the two plantations, and the N input through litterfall in P.
amarus and B. pervariabilis x D. mopsi plantations were 1.93 and 5.07 g-m™-a™', respectively. The release of C,
phosphorus (P), Potassium (K), Calcium (Ca) of P. amarus litter and C, N, P, K, Ca, and Magnesium (Mg) of B.
pervariabilis x D. mopst litter were gently inhibited (the difference between control and treatments of total element release
ratio < 10% ) by simulated N deposition. Simulated N deposition significantly slowed down the release of N in
decomposition of P. amarus litter and the rate of reduction was 19.0% —27.2% . However, the soil nutrient supply for the
growth of plant was not cut down because of the direct and indirect fertility effect of N deposition on the soil. On the whole,
the continuous increasing N deposition may strengthen the C sequestration in the young plantation ecosystems in Rainy Area

of West China, for the enormous potential C sequestration ability in these ecosystems through fast growth of plant.

Key Words: nitrogen deposition; litter; nutrient release; bamboo plantation; Rainy Area of West China
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FelR 2 25 A AR O£ AL SR IRTE 4% B R DT IR 3 4%, BN AL 3K ST 9 4% R4 45 Im]
S AT, BYTF R TS AS I SR YA, T AR A A e R TR B9 08 £, AR TR SR AR AR R |, 23
NG5S aias . T 65 CHET 48 h JFFREIFIC %, TR AED ik, KPR E G R R 1 mm 5, I
W [)— URURE | [l —A4F 5 =4S RIS IR B IR i G T IS k24 40 Bk it

ATEYIAR IR R AP Z MK & R PRI A 40 5 |, 4 N RS 9L R I /8 (LY /T 1228—
1999) , 4 P K Ca Mg FF IR T BRIR - 2 U BRTH A& 2 25 (LY/T 1271—1999 ) , 2 (P) JIFHBA T L A k0 e
(LY/T 1270—1999) , 440 (K) 4%5( Ca) 5% (Mg) i TAS-986 J&T43 600G B i & (A2 7), h Edb ) A
ML AN IR AR TR SR A I 5E (LY /T 1237—1999) . Fra ik HrdifE 3 M EE
1.4 Fdlkbss

TCRIRER(R) T ITER R = (Cx M) / (Cox My) x 100% 2 €24 o« W2 H TR & 7 (mg/
g) M Nt ZAEY T E (g) ,C, MR TR & (mg/g) , M, MR T HE (g) . FTAFREITTELLL 65 CHt
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SPSS13. 0 %k 4 (SPSS Inc. , USA) & R FIAELAPEBIARI XS 7% ¥ N P K Ca Mg 55 5 R F2 73 LR W 45 %
R REOR TG, R IR BRI 5 R B i

T Y D A 53 JR 3 B AN [R) JCR W IR O 5 N0 ik I 0 e 2 B e USR] BSCRE AR S TR R 25 40 4 1
— AR R LLF 2 S8 R — bR v JLFR 8 3 W A6 oy i — BE B ) s (AR ASE TR R 2 a) T R BB R
(RT) :

Y. C.PR,
) z CiPi

K, C HZIVE VAWM TR & it (mg/g) , P R IA T A o3 o SRVE R LUl (% ) ,R R4 2 a
JEZIRTE YA Th TR IR (% ) i = VRN, PP S sURTE AL, TR AT AR 5 M) oe R BRI )
ANZ RV,

FIFH SPSS13.0 2K (SPSS Inc. , USA)one-way ANOVA jof #5 73 Ar & JBORE IR ] 5525 4b B2 ] 57 53 5% BE 30
22 57 DU S A R T AL A TR IR Je 2 & B 22 5, T E 0. 05 /KP4 T R A LSD ik ki 2 E L #,
H SigmaPlot10. 0 ( Systat Software Inc. , USA) #K{HFZ K, Giil B EKFEEN P <0.05,

2 GBREHSW
2.1 PRI AR VR = AE T ) A R

AT RZR AT MRS TR VE W 53 ) A (494. 3+223.9) A1(433.3+56.2) g-m >a™, EE R IAEMN &R
VR 3 AL R, o R 2 5 SR SR (R 1) o W] — TR VR My 2H 03 Z (B Ak 2 e 1 22
BMR(F2) . BARUL, 22T EDH N P S ks i e

RT

F1 20072009 FEFARRRAMHRERAZDASAE=E

Table 1 Litterfall production in two bamboo plantations according to litter fractions from 2007 to 2009, in Rainy Area of West China

AL WAT P, amarus Z45ENT B, pervariabilisxD. mopsis
Litter fraction 8 7% & litterfall production He bl % Y875 litterfall production He /%
/(g-m2a™) /(g-ma™l)
JAVENT Leaf litter 406.3+200.2 82.2 350.5+52.4 80.9
YRR Twig litter 53.3+0.7 10.8 37.4+0.3 8.6
7% % Sheath litter 34.6+24.4 7.0 45.44.1 10.5
11 Total 494.3+223.9 100.0 433.3+56.2 100.0
x2 AMIMAEN B EVBTERE(ng/y)
Table 2 Initial chemical characteristics of five litter fractions (mg/g)
- T PFERIRZEAT
e i vE % A T T
C 388.8+5.7b 465.3+5.7d 481.5 +6.3e 374.1+2.0a 447.2 +8.7¢
N 3.88 +0.10b 5.19 £0.05¢ 3.53+0.03a 13.1+£0.03e 8.38 +0.02d
P 0.35+0.0lc 0.11 £0.01a 0.18 £0.01b 1.06 £0.01e 0.84 +0.01d
K 2.60 +0.07a 3.61£0.12b 3.84+0.37 3.66 = 0.32b 4.20 £0.0lc
Ca 1.15+0.06¢ 0.171 £0.021b 0.039 +0.002a 2.23+0.17¢ 0.187 +0.009b
Mg 2.68 +0.11c¢ 0.160 £ 0.010a 0.350 +0.022b 14.23 £ 1. 12 4.42 +0.21d

[f]—47 Hh AR [R] FhE R 22 53 8. (one-Way ANOVA with Fisher's LSD test, P < 0.05)

2.2 YT FR IR ALAL N LR A f

FH IR ALY i R b, C TGk B R RE (8] A s (P 1) o e R R A U Y C S
AR, I C JTR AR BRI Y TRtk BRI BT R v R S A 43 A3
C PURIGE  ETMRIL 2 a JdH C SR RBONERSE | T AT IR VEBAE 2 a i B b C Bk AR AL AL BN F
e, JFHAEM M 2 a J T i AR I AR . N DURE R0 1 A7 U8 v i U v AR 2 S I 9 i o3
W C R R X PRP TR C AR R IR

http ; //www. ecologica. cn



6 1

RAIAE A AL DU PR T AN R J8 V5 H0 200 o fifkad R SR 0 REL I S

1551

10 15 20 25

N P amarus

Hf 1) Time/ H

B1 AANMMEEN EESBIER CNITREREEX

Fig. 1 Percent of initial C and N remaining by stand and treatment for each litter fraction
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Fig. 2 Percent of initial P and K remaining by stand and treatment for each litter fractions
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Table 3 The total element release ratio of in two bamboo plantations after two-year litter decomposition, in Rainy Area of West China

WA Qb3 JCE BEHCE The total element release ratio/ %

Stand Treatment C N P K Ca Mg

AT P, amarus CK 86.0 76.6 80.3 73.6 94.5 -15.2
LN 80.3 57.0 74.5 63.7 97.4 -36.6
MN 79.1 55.3 73.4 67.1 97.3 -11.4
HN 79.6 49.4 75.8 67.3 98.0 -22.9

Py CK 93.3 96.0 94.5 75.5 98.1 67.2

B. pervariabilisx LN 91.0 96.9 92.2 74.6 96.7 67.1

D. mopsis MN 90.7 94.2 94.1 76.1 93.2 65.3
HN 90.3 93.5 92.3 69.3 9.8 55.7

FUE /R IZITCE F15+[E 5E Negative values indicate the net accumulation
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