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Effects of simulated nitrogen deposition on substrate quality of litterfall in a

Pleioblastus amarus plantation in Rainy Area of West China

XIAO Yinlong', TU Lihua'*, HU Tingxing', CHEN Baojun’, YANG Yonggui’, ZHANG Jian', LI Xianwei',
HU Hongling'

1 College of Forestry, Sichuan Agricultural University, Ya'an 625014, China

2 Forest Farm, Hong Ya County, Mei' shan 620365, China

Abstract: Forest litter is an important part of forest ecosystem and its chemical property is called substrate quality, which is
defined as the relative decomposability of litter and depends on the easy decomposition components of the organization. A
number of studies have found that the substrate quality of litter is the main factor affecting the litter decomposition process,
which is the key process of biological chemical cycle of forest ecological system. In order to investigate the effects of N
deposition on the substrate quality of bamboo forest litter, a simulated N deposition experiment was conducted in a P.

amarus plantation in Rainy Area of West China, from November 2007 to December 2010. Four treatments was installed, i.

2 2

e., control (0 g N-m™a™"), low nitrogen (5 ¢ N°m ™a™'), medium nitrogen (15 ¢ N-m™a™") and high nitrogen (30 g
N-m™>a™"). From January to December in 2010, litter samples were collected each half month and the basic properties of

litter quality ( concentration of C, N, P, lignin and cellulose) were measured. The results indicate that simulated N
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deposition significantly increased the concentration of N and P in leaf litter and medium nitrogen treatment increased the N
content of twig litter, meanwhile medium and high nitrogen treatments increased the P content of twig litter; The effects of
simulated N deposition on concentration of C, lignin and cellulose were not significant. The C/N ratio of leaf litter and twig
litter were decreased significantly. Results suggest that the litter decomposition rate in early stage of decomposition may be

stimulated by simulated N deposition because of increasing N ( decreased C/N ratio) and P in fresh fallen litter.

Key Words: nitrogen deposition; litter decomposition; substrate quality; Pleioblastus amarus plantation; Rainy Area of

West China
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N HTURER 1 YR HE P R i RO N AN H S IR 1 WRIIVEAE h i Re &, B RS AR5 v i 3 Nl
LEMETD 2 IR B IR TE Y & o —AFE S DI V& 41 0 i (C) VEU(N) B (P) KRR LR &,
NP I TR B AR - SR (LY /T 1271—1999) TH A ki 4 . N HBILRE A LGN E , P AR BR T L A D
(LY/T 1270—1999) , C FHAMm#AE IR B A A IE D 2 (LY/T 1237—1999) . JVEYIARTIR 4R F i H
FRVEVE A ek P e, i A Hr 3 A EE,
1.4 HdEab

FHREZFARTE F I AT .

W,o-W
GFfEw = —— 2 x 100
WS

W, - W
K E% =% x 100

S

A, W FRBUE YRR i 5 W o AhuE S SR R BT W, ROR BRI A S, 2 FROCIE IS B T S 1Y
HET R WL R R T AR TP RS T

v SPSS16.0 £ (SPSS Inc., USA) X4 #s 647 85 52 I 2 75 25 70 H7 (repeated measures ANOVA) , FIZ
oA LA R AR A 3 ¢
2 HRESWH
2.1 BUHULATIEXTAE Y C N AP JTR & BRI

AR (CK) , s AT AR A C & B E— 4R bl E 2= 102 A A B i iy 42 46 (P<0. 001)
AL C B i S 50 R 367—473 me/g Al 414—492 mg/g (& 1,38 1) o B N BTREXT IR 7 it 0
TERT Y C SRS (P (B4 %0 0.067 F1 0.065) , Xt & 74 mF A & AL C 5 1 52 0 95 B 43 91 AN i
3.7% M 1.4% (£ 1) ,

F1 HEAMBREMAINBEEYHRIHIZELENYREEEENEFESNER
Table 1 Results of repeated measures ANOVA of indices concentrations of substrate quality of litter in a P. amarus plantation, Rainy Area of

West China

T

s A o i R e , : PRI
Treatment C_leat/ (mg/g) N_leaf/ (mg/g) P_leat/ (mg/g) Lignin_leaf Cellulose_leaf C/N_leaf
/% /%
CK 402+5 b 5.13+£0.22 a 1.84£0.13 a 10.74£0.83 a 25.37+ 1.01 a 82.00+4.24 ¢
LN 393+2 ab 6.06+0.02 b 2.14+0.10 b 11.05 £+0.25 a 25.15+0.09 a 68.12+2.31 b
MN 397+8 ab 6.21+£0.23 b 2.26+0.04 b 10.83+0.48 a 2597+ 1.11a 67.20£0.51 b
HN 387+5a 6.81+0.37 ¢ 2.24+0.03 b 11.18+0.15 a 24.77+0.47 a 59.20+3.75 a
Date effect P < 0.0001 P < 0.0001 P < 0.0001 P<0.0001 P < 0.0001 P < 0.0001
Datex N effect P = 0.048 P = 0.315 P = 0.106 P = 0.001 P = 0.001 P = 0.284
N effect P = 0.067 P<0.0001 P = 0.0001 P = 0.701 P = 0.370 P = 0.0001
i 4 e AL ek A - Py i T 25 A
freatment /(mg/g) /(mg/g) /(me/g) /% /% C/N_twig
CK 440+1b 3.09+0.16 a 0.81+£0.07 a 21.22+0.68 a 22.92+1.52 a 153.95+14.31 b
LN 441£2 b 3.08+0.17 a 0.86+0.03 a 21.70+0.94 a 23.58+ 0.35 a 151.29+£7.91 b
MN 438+5 ab 3.67+0.30 b 1.04+0.01 b 22.03+0.71 a 23.43+0.47 a 131.44+7.07 a
HN 434£2 a 3.28+0.23 ab 0.97+0.04 b 22.53+0.59 a 23.59+0.52 a 145.37+6.53 ab
Date effect P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001 P < 0.0001
Datex N effect P = 0.642 P = 0.095 P = 0.001 P = 0.128 P=0.241 P = 0.343
N effect P = 0.065 P = 0.035 P = 0.001 P = 0.256 P = 0.749 P = 0.075

ATl REFROR AL B 22 5 1 3 (RS D7 227007, LSD £ 0 AL ,a = 0.05)
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Fig.1 Effects of simulated N deposition on C, N and P concentration of fresh fallen leaves and twigs in a P. amarus plantation, Rainy Area
of West China
R R SR o B A P R B AR T 25 4T (LSD 2T LLHLER ) 45 2R 22 57 3 (Date SRR I TRIZA 3 DatexNitrogen 715 I [A] 1 Ak
FHASH A ; * , P< 0.05; * % %, P < 0.001)
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N &, HN FI LN 5 CK 234 % B N DR PR E I 9410 0 N JT R & 2 sh 838 K i pl i
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RIS W], R AEAE M & A /D PR P 5 ARAE R R AE i FOBCEE IR D it (9 PR 95 88, A 3 1) B ol B R
TAE G ZESR, PR AR YR S 36 22 AN,

AT, A EYE A P LR SR EA BE N A, P EE ) P SRR RINE .
BZEm, RN 1) . HERRET (CK) , # T E T MEE R D P oo E & a0 504 (1.84+0.13) mg/g Hl
(0.81+0.07) mg/g(F 1) ML N YUK AL HE G 500 T IRIENT P oCE & &, WiH N 16%—23%, HIRBH
N JCFRAS AL BRI LB BN T YR A P OCR & IR AE 6%—28% 2 [H] , {BAVA HN Fil MN 55 CK 2 [8] 22
SRR E K SO, AT R BRI R VE A N R P C R S R R IR AR (F 2)

10

ot [ s
Neon = 2.34 X Peon + 1.13
e CK v R R2=0.59
8- OLN A N 8 P<0.001

n=48

Neoa = 1.01 X P + 3.90
R?=0.48

P <0.001
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0 ! ! ! I 0 ! ! I J
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B
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B2 £EMEREMTAIHRAEHMAEREHRTESENXR

Fig.2 Relationships between N and P concentrations of fresh fallen leaves and twigs in a P. amarus plantation, Rainy Area of West China

2.2 BEUADIRERT AR DA TR ML 4E R & Al C/N L2

HIRRAET (CK) , AT E R R Mg E 805 i T HEA (10.74+0.83) %, (25.37+
1.01) % , PV R AR BUR LT AE R & 503 (21.22£0.68) %, (22.92+1.52) % (K 1) , FTERCPRIARTIR
it TR TR R &, RIS TR B i 19 2 A5, 1 PR 95 i A 27 4 3R 5 s s o T 08 I A
PP 2R i, AL N TR SRR % RIRE BT R R R SR SR AR E (£ 1,K3),

HARIRZET (CK) , we P s i A vg A C/N L5 82.00+4.24 F11153.95£14.31 (K 1) . A0 HIH
RO C/N BRI C/N H, HXFF CK, #4480 N TR AL B B AR T V% i C/N L, BRI E
16.929%—27.80% 2 [f], BESRARL N DRI AL T M E B C/N L B{UA MN 5 CK i B EKF,
MN ZE3R 7R C/N HURREARIR RN 14.63% , 25140 N UTRREAL BRI AR 2 A Ul Y Wy P Fh AN [] 26 53 1) €/
N 2y shsd i n Ewm (£ 1,K3) ,
3 itig

AR5 & BB N UURE B B8 n T Ar PR ds iR 4L R g NP S i, EEATREA LR LA ER
e ZAEI AT T N BRAIRZS ™ N U T 39 %0 N KRG8 TE, 36 2 T3 A AR KXt N Z ek,
SECEATXE N Z WG ARG HR X2 R ) AR 5 & B N S T A A0AR G A A K
T ARG ShAKE B8N T EIERUE Y E Y C LIRS NP A DG S AN B A AT AR AR
SN ARG SR RS (2 U R 40X 3R 40 T R M ER ALY RN T AT AR X M A 7R 4y e R
FAAERY | T T AR 6 v 2 B PR Y5 ) P 3% 00 o0 2 B B BRI 5 AT AR 3R W AR e C R 3e BH £ 35
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Fig.3 Effects of simulated N deposition on the rate of C/N, lignin and cellulose concentrations of fresh fallen leaves and twigs in a P.

amarus plantation, Rainy Area of West China
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R GRS RGN E RN, XS Berg IITFFEEERA—E, Berg”™ X950 2208 (Pinus sylvestris ) R R 2 12
(Picea abies) AT N ZLFRYS A BB N TORERG N T 3 WO R AR IR I 0 rh R AR B 28 7 o, e ook il 22 S 1) 32
BEF AT B B TR BT ML e RAEA RN IR G R B S %, B B W) AL 20, AR ST i N I
B AT 350 (AR SR A o T AR N 2a JE#EAT Y, T Berg X HAF ST ML ATt N B[] 84 1 10a) , 34
Ry AR N TURERT s TR ZR 5 S A 2 DLBUS o AT IR R BT R LT 4 R 5, PRI BIFSR R AR 40L N TR
WIS RTE YT R R AR SRR & 2R,

L5 FRTIR AN N DU R BB TS TR e R 7S AR B N P & O BB BRI T /N AR TR e AT
A ) R RTS8 0 b S s ARLAEL N TR IR X 77 U 5 W BRI A Jo 3R FNET 4 3R & B U 5 s, i T ORAUN
TR A BRAE R ITIE , HOX A2 25 RGeS M A D RE RS2 A SR 2 — KM S AR e, R, 76 N TR R4
REMAY T ST W TR T )RR R AR ] AR A AT AT I BRI
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