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Abstract ; Increasing nitrogen ( N) deposition affects the carbon cycle in terrestrial ecosystems largely. In general, the
potential carbon accumulation response of aboveground to N deposition is nearly positive in plantations and natural forests,
while that of belowground is unclear because there’re some difficulties such as quantifying root biomass (RB), detecting
soil organic carbon ( SOC) and its components. Following the N deposition increasing, complete understanding of
belowground carbon accumulation response to N deposition is critical to assess forest soil carbon cycle. The bamboo forest,
one of the normal terrestrial ecosystems, plays an important role in balancing the carbon budget. However, the effect of N
deposition on soil active carbon pool (SACP) and root biomass in bamboo forest is still poorly understood. Our objectives
were to quantify the effect of simulated N deposition on SACP and RB in bamboo plantation within the Rainy Area of West
China.

The present study was conducted in the 18a Neosinocalamus affinis plantation located in the bamboo plantation of
Sichuan Agricultural University, Ya'an City, southwest Sichuan Province (30°08’ N, 103°00’ E, 660 m above sea level ) ,

and the natural wet nitrogen deposition was 14.75 g-m *-a”'. Twelve plots were established and divided into four N

addition treatments ( Control, 0 g-m *a™'; Low-N, 5 g-m *a™'; Medium-N, 15 g-m *a"; and High-N, 30 g-m ™’
a~') with three replicates. Each square plot was 3 m 3 m, and randomly distributed in the plantation, which intervals were

more than 3 m. NH,NO, was added to each plots after every 15-day from December 2007. After 1.5 years, soil samples (0
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—20, 20 —40, 40 —60, and 60 —80 cm) were collected to measure the SACP and RB.

The results indicated concentrations of soil total organic carbon (TC) , microbial biomass carbon (MBC) , extractable
dissolved organic carbon ( EDOC) and liable carbon (LC) decreased with soil depth. N deposition decreased soil MBC and
LC significantly, while increased EDOC significantly. The soil carbon management index ( CMI) was decreased and the fine
root density was decreased from 12% to 14% . It is highlighted that nitrogen addition reduced the active components in soil
carbon pool, stimulated the leaching of soil carbon in the form of EDOC and reduced the quality of soil carbon pool in N.
affinis plantation. The reduction of root biomass carbon input might indirectly affect microbial activity and carbon turnover.
Our results suggest that the response of SACP and RB of N. affinis plantation to atmospheric N deposition demonstrates a

decline trend. The chronic increasing N deposition may reduce the retention of C in the soil of N. affinis plantation.

Key Words: simulated nitrogen deposition ; soil active carbon pool ; root biomass ; Neosinocalamus affinis plantation; Rainy

Area of West China
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B (EFR S BALER) HCE Y BB AT B (LB AE N T 9005 A WUBR B4 R B 7o Neff 25 pFos 90, K RUT
W BN T TR A VIR (B RTTHEX KIB AR . RSS! TN N RTINS T
BHAESRGE HIEEERE B, BT3RS0 & BEBURE , 1B A U FT/E Jy T3k sh 8 X5 R UTRE
PRIV TE e 1 58 BB IR PR 7 8 o

HE PTG X p T AR A 3 O B RS A, AE AR T A S T 8.24—14.75 gom P I T
ZHL DX I A AT, IR B DA T TR . R EIF RS I R UTRE , b X X R AE S RS+
BB G B K . AR LRI ER TR 1.5 a J5 B ZEAT ( Neosinocalamus affinis ) BRI XF 5, TERFEE
TR IR A b, PR R IR B & T 32 B WU I PR WLk LA AR AR ) B % TR 3 i Fé e i,
DA A T 2% 1, X A R R TTRE e S 5 00 T #RR s St &%

1 #HR5H=*
1.1 5 AL

TR I HbA T DU ) A 22 T F A VL 38— R B b 5 o Al 1L H 3 % 0 )R b K 2 bRl a3 3t 9 (30°08°
N,103°00" E) , 1k 660 m, J& 1 W HH IR 1 A%, VG I B XA ol sbadly, 201 Z WP LR Z—,
2008 AR BIIEE R 14.75 g-m 2 4EPE 16.1 °C, =10°C B 5231 C,4FEH TR 298 d Ei’aﬁ%fﬁi
1772.2 mm;4E3) H BEAT4L 1019. 9h, 245 K FHAE ST S 80 3640.13 MJ-em . X =% %, H AT, W
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+J2(0—20 em 20—40 cm 40—60 cm,60—80 cm) +IEATESMH N 1.28.1.40.1.48.1.50 g-em ™, 452 145
H>2 mm ATRERE M HNT 1%,

RIS I ZEATAR, BRI T 1989 4 11 H, A 500 M, ARG FO AR, AR 1.5 hm®, F 2007
11 A XA REAT T RA BRI, o 3R 50 A0 pH U /205 0—S5 em, R IE 1,

F1 B S SEHTHE
Table 1 Forest structure and soil properties in the Neosinocalamus affinisplantation

WAy G54 Forest structure

e R FHTE F-H e AR PRy ERE
/(M +hm~?) /m /em /cem /(t+hm~2)
0.9 500 13.2 5.9 3 13.75
T 3E4RAE Soil properties
H Bk BE R TR AR TR
P /(mg-g™") /(mg-g™") /(mg-kg™") /(mg-kg™") /(mg-kg™") /em
4.64 = 0.01 19.6 = 0.2 0.94 + 0.01 11.3 = 2.2 15.2 + 3.3 30.4 + 3.4 ~ 80

1.2 it

2007 4F 11 A EEZBTRN SR AU . BT BT I NAEAT, A AZ B BEES K2y 4—5 m, A
AT FHIHE, TR AT TR IRINE it 2R A S - SR AR AR ) B BORE, BB R R T R FEAT AN ) . ST
1243 m x 3 m WHEDT, BRI >3 m SRS . FI NH,NO, #1T RUTREAL B , 3L 4 4K, 43531
HTHR (CK, 0 grm™*a™") fRA(L, 5 g'm™a™") P& (M, 15 g'm *a ) HIFHA (H, 30 g'm >a™") ,
K3 ANERE KRR 24 5553, N 2007 48 12 AR, B ABEA | IRo BT ERE&
JKFFT R NH,NO,#f# 2 1 LK, WSS A 7E 1% 7K A% J7 v ok [] 25 57 3G, % B R /K o
1.3 FRGREE AEFEFII

FEFATHEI AT 1.5 a J5, T 2009 426 H 30 HFI7 H 30 H, M ZREEFET LHAMRME, BAENE
R A BT LR B B, 43 5 #E 0—20em ,20—40cm ,40—60cm ,60—80cm £ + E B+ ( L5 N 18 20
mm) ,Ff I RIR G, T I E & 1A VRIS ; R AR 60 mm MRE5 3R ([F] ) SREAFET Lotk , T
SERAEYE  FRETHENIEI 8 A, RA HEERE S TIE AR E/KR, KA R i 2 mm
i, T4 CHRM TR . TR AT ik BRZJE L A2, T 65 CHE48 h iR, IHERAEY &
KR E G R R — T B RRIEE B i 2 mm 5, 5 A G5 4048 R,

MW BA LEA YK (TC) | LIEBUAEY) B ik (MBC) | LI AT R AR A EA HLAKk (DOC) | 385 Mgk
(LC) o 13 DA R B S8 BR AP S I ik (LY/T 1237—1999) M€ . T 3B BUAEY A Y B ik R &5 &
75-0.5 mol L™" K, SO, 325" (fE @ A MR AL 2 FALHE) , B HLBR A7 IX ( TOC-V py , py.r » Shimazu
Inc. , Japan) %€ S5k (TC) MTEHLEK (IC) . HRIEFT IS M FEAR T B AEY A W Bk, 715 7 WAl
20 LA MPEA MUEROR AT 0.5 mol L' K, SO, 325" 5 0.45 pm AL UM FIEA HLER AT (IR
HIEEHERRSR A 0. 333 mol -L™" KMnO, A Akl .

1.4 HEabr

FIFH SPSS13.0 (SPSS Inc. , USA) A1 ANOVA J5 % &AL & + B & 48 hn 17 I 22534, IR 7E 0. 05 /KF
B3 W FERY E AT LSD ZE L

AR BT S R e %

" (1 -a;)bcd;
re 3 S

J

Rep, Ty m RS LR, 1A B LA VRIS AR E (kg m ™) 50,% H5 | B0RA ChL
7 >2 mm) (FRE S AR P ELEHOEENT 1%, 2 0% #HTHE; 0, 05 j B FHLREE
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(grem ™) ;¢ 0% | B BAVBRSE A VBT & B (g kg™ ) 3d M58 j B HIFEE (em) .

FR PR BB B0 05 15 8 Blair 1

CMI = CPI x LI x 100; CPI = Cy e/ Croerences LI = Lompie” Ligterence s L = €1/ Cyy

CMI 3 g-m > a~ " i 72 45 $H 45 % ( Carbon management index) ; CPI g g+m > a ™" JFE 5§ %1 ( Carbon pool
index) ;LI 2} g-m ™ a "B FETE BEF5 %1 ( Labile index) 5Cr cample gom 2 a  RER BRI Cr e M gom !
S8 IR Loy H g2 m = a ™ BER HIBRETE B 5 Lrence N g m 2™ B LR PEVERE ;L gom a™
TR PETE BE (Lability of C) ;€2 g-m ™™ a ™' J&E#Efk & & (Labile C, mg g™') ;C,, hy g-m ™ a " dE3EHE AR & & (Non-

labile C, mg g™')
WREEIHE: UL (ER 6 em, & 20 em) NRME T (AR AW &) B DA LA 1 AR, AR 2% B2 B0 Oy

kg-m >,

2 HRESW
2.1 B TIRERT ZEAT AR 1 39035 MR A ) R

IREE SRR, LA UK SR BRI PR 2 i - SR BE A B4 s , TV A ML AE L2 1
HE(0—40 om) HBEVREE T (L7 T2 +HE(40—80 cm) hBS AR (1) o BED R BRI RA
WUBRFNIE MR (5 A DUBRIY 1.9% —5.0% 0.5% —1.9% F15.0% —6.0%

2009-06-30

0 3.00 6.00 9.00 12.00 020 040 060 0 0.05 0.10
2009-07-30

+ EHE Soil layer

o'y

0 300 600 9.00 1200 020 040 060 0 005 0.0 0 020 040 0.60 0.80
TC/(mg-g™") MBC/(mg-g™) Extractable DOC/(mg-g™") LC/(mg-g™")

3 A BB Soil organic carbon

1 SRR AT L AR (TC) B MR (MBC) | AT R MEA LB (extractable DOC) & 8% (LC) RN
Fig. 1 Effects of N deposition on soil microbial biomass carbon (MBC) , extractable dissolved organic carbon ( extractable DOC) and labile

carbon (LC) in Neosinocalamus affinis plantation
CK.LM.H4}5IZ/R4HE (CK: 0 gem™2a™") K& (L: 5 grm™a™") P& (M: 15 gem 22~ ) A (H: 30 gom ™ >a™") RELFR
FH 1 bRfEE, N = 8, REIFREE RSB E 2 5 . % (one-way ANOVA and Fisher’s LSD test, P < 0.05) #HIATTERI 1 T 2007 48

12 A1 H,4 15d & iR Resk
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EREMATIRE .S a5, TIES T RRERNBRAEEE IR S BEYZ A RBER N, AUKEDE
IR T &ELEPFEYIRSE (K 1) (one-way ANOVA and Fisher’s LSD test, P < 0.05, F[F]) ,{H4 K25
TEREVIRBIEE RE 2.2%—6.7% . TIEMAEYRETRXT N JUREZIG808, BN ECN B &, AR
BRI A Yy B R UTRE I LA EA — o SRUAEY EREML, TR EEmREZ B AN IMEH , RE L%
TEPERRN BUCRESE Uk, AU R EW I T & LEH TR EER IR E 2.

A0 IR B A LR R R IER S BN W L AR TR (B 2) . SREY, RUIRERIKT
FRMERTT LR EAVBRERE HER 7 A SRR E TR, HRBARER BEKF . AU REREK
T A E RIS YRR B, B ROV B . SR R, IRV R LR B B R

OCKBelL SM BH

10.00 - 0.50 |-
8.00 |- 0.40 |-
'T‘E 8 6.00 2 0.30 -
& T 400 = 020}
4 \g 2.00 |- 0.10 |-
% é 0 0
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£
5
ﬁ 3 o1zl 0.60
2 200l 9 030]
3 5 0.06 |- = 030 -
g § 0.04 |- 0.20 -
%0021 0.10 |-
0
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B2 @RREXZETHRTETIHREENZE
Fig. 2 Effects of N deposition on soil organic carbon density in Neosinocalamus affinis plantation

2.2 A DTRE X ZEATAR 3 RS B R

DGR & L2 o S R 8 R B R TR i T 2T 2 L3RR FE 48 80 (CPI) Bk TG &
(L) Bk PEVE BEHE B (LI) Fok PR BRAE B (CMI) (3R 2) o £ R AL 3Bk B 45 B35/ T X8 BR, Wl 20 g BE
2% —19% . 33 2 1% B RN B 48 B0 E TR B i R 4 2 B R R T 5 ,0—20 em 1 20—40 em + 2 HkE
T BEFE BUBE AR ORI TR/ N o B PR A8 BN Bk PR T8 ORI 2 106 FEFE B e AR, AR B T ik R 45 K /NN
TR . ¥ LR EE BE T B A H AR E B PSR (R 2) , RUTFAC BRI T+ 3960% R 18 BOR ik
PETEHEFR S, BB T R R BN TR, ELAR R SR B S A TR B 3 I T
2.3 A TIREXS AR A 4 B 15

N 3 AILAE L, BEE 2 TR B B i AR B (B T BAR A0 &) Wb . Xt HRARE 7 H 0—20 em 20—
40 cm .40—60 cm 1 60—80 cm + E MR AW B35 64% 21% 8% F1 7% . FALFFEH + 1 2 (0—20
em, 20—40 cm) #R%5 FE B AR TR K & L2 BAR -6 I E #1707 22 70 A Rl AR R AR 25 B2 X R TR 2 I A7 e
N, BRUTRERE BN B B o RUTRE 15 2R ATARR 2 BE > T 12% —14%

MARA: Py A Fe LB (B 3) R LA Y, N JTRE R ELE S B R ER AR 4%, CK.L.M M HEZ
(0—20 cm) AW E 5 B4R 64% 63% 49% F153% . J7 2240120, M Al H 2248 48 4 8 43 B EL il
BEMRTR R,

3 itig
3.1 RUURERT 5800 P MUK 52
TR Y B RGE ¥ 2 DR AA VRS B AR 2/ B | Rtk T iR U 9 ) AR
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Table 2 Effects of nitrogen deposition on carbon management index in a Neosinocalamus affinis plantation
+2/cm kba 2009-06-30 2009-07-30
Soil layer ~ Treatment cpPl L Ll cMI CPI L Ll cMI
0—20 CK 1.00 0.068 1.00 100 1.00 0.070 1.00 100
L 0.95 0.065 0.94 90 0.95 0.073 1.05 100
M 0.95 0.053 0.77 73 0.95 0.064 0.92 87
H 0.94 0.053 0.77 73 0.94 0.064 0.92 87
20—40 CK 1.00 0.075 1.00 100 1.00 0.095 1.00 100
L 0.98 0.074 0.98 96 0.98 0.090 0.95 93
0.98 0.067 0.89 87 0.98 0.090 0.94 92
H 0.94 0.053 0.71 67 0.94 0.091 0.95 90
40—60 CK 1.00 0.068 1.00 100 1.00 0.075 1.00 100
L 0.96 0.073 1.08 103 0.96 0.075 1.01 96
M 0.95 0.067 1.00 95 0.96 0.077 1.03 99
H 0.93 0.059 0.87 81 0.95 0.071 0.96 91
60—380 CK 1.00 0.064 1.00 100 1.00 0.051 1.00 100
L 0.98 0.064 1.01 98 0.99 0.050 0.98 96
0.94 0.068 1.07 101 0.95 0.048 0.95 90
H 0.81 0.064 1.01 81 0.83 0.058 1.15 96
0—80 CK 1.00 0.069 1.00 100 1.00 0.073 1.00 100
L 0.96 0.068 0.96 92 0.97 0.073 0.97 94
0.95 0.062 0.87 83 0.96 0.069 0.96 92
H 0.91 0.057 0.76 70 0.92 0.069 0.93 85

CK: XH (0 g'm™>a™"); L: fRA(5 grm™a™"); M: HF& (15 gom™a™") 5 H: BR(15 gom™>a™"); CPL: BRIEIREL; L. BOETREE;
LI: JEBERGHL; CMI: BRI BRAEEL

£3 WAEMEAHRAREE/ (ke-m )M
Table 3 Effects of N deposition on fine root density /(kg-m~2) in a Neosinocalamus affinis plantation

Kb B Treatment 0—20 cm 20—40 cm 40—60 cm 60—80 cm 0—80 c¢m

% i Control 0.46 (0.04) A 0.15 (0.02) A 0.06 (0.01) B 0.05 (0.01) A 0.72 (0.08) A
KA Low-N 0.39 (0.03) B 0.11 (0.01) B 0.07 (0.01) A 0.05 (0.01) A 0.62 (0.09) B
F1& Medium-N 0.37 (0.02) B 0.11 (0.01) B 0.07 (0.01) B 0.05 (0.01) A 0.59 (0.06) B
A High-N 0.29 (0.02) C 0.09 (0.01) B 0.04 (0.01) C 0.03 (0.00) B 0.46 (0.06) C

2009 4£ 6 A 30 HFN7 A 30 H RIS EERIEAT ¢ WG 25 A B3 K 2 WRERIEAT A IF s RPEUEN 6.7 A M EdR& IF KRBT
(N = 6)  FH5 PR ATRER , AR TR R A B 22 53 3% (P < 0.05)

RORHE I BOBAENR R o AP R AT T L EME YRR, 55 Bowden %7 /1 Mo 251!
WA R FnS, AU ARR R AR (K 3) . ERAMERFRFELT AW RS WK
B RSO , R R AW B /MBS o AR R SRR A AR RSB
li] 38 T A B0, AT AR B A W0 B9 R R IR0 B TR R B ST N M A X R . 75k, TR
LX) RUCRF BN = , 1 B EAT IR TR AT RE T A W B B RUK -, s B B TR A
AT REXS TARGE VIR AE R IE R T AR o A R BOR A WE P A — D E R AR , A W R A AR U
O W P 2 B RS A I R P o Frey 257 R B, RUUTREE 5@ 1 W B A W BB AR M 4
BG5S NS R X IR B A o ABIEST S RS RUTRE I T 3 e 0 i 35 1, 9 EL AT REAH
WLt /b SR P , TR 390 HUR (9 At . ZEAS IR I RGBS R 9, TR HE T 2647
ARV I | R ¥ IR R S B A R, 3R I SRR X 2T bRl e 0 J= ok - SRR A A 0 9 e R A G
AT RERA—BUN
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ABIE R AR I T 2R L 1R SRk W A 00-—20cm §20—40cm @40—60cm @ 60—80 cm

AL SR, DOC R4 V% YA 1 358 HL 5T 20l A
FoF= > N ULRET DOC (520 ] RE S 2 52 A A % )
A B BB 0 Al R A8 5 05 T P AR AR . R B BIEST
RPN TR T Ho 13650 A4 2, AT 38 b b
A JRVE YR BB N T AR A, BRI TR 1
DOC 3% finml RER B o B UCRE3E i T 8 ¥ 1 8 i =
B} R+ 2K DOC #fn, +3% DOC B AEY K EE
REYR , Ho& BRI IR B R 2 JA Y W ) 70 AT REZ B R
VU ROPR VR L 7EAS IR 30 3 A BT AR 92 ) 5 e A ER
i, AU HE T AT AR LR ZRIE Y 0 fd =, 7
il 740 R UK U T BE (45 13 DOC iy R BRI . 5
Gh, BULRERR T 5 DOC ISR IFST, o AT REX £ A7 B3 SRR TR e B R 4 B 4O W
SOM R4 A MEI/ER, BIsE M R =437 T k5 k.  Fig. 3 Effects of N deposition on biomass allocation in
%ﬂﬁ}ﬂﬁitlﬂ Eﬁﬂ@ SOM( Soil Organic Matter) [27] . :tj%':lz‘ Neosinocalamus affinis plantation
i) DOC TERR ) LE W) BR AL A B3 L L RS B ) i %
BRSO EENMAE™ . 135 DOC MR LA VBRI K N EERR, BRI A SRS
R AESREEENBREBER . 5 R LZBR DOC EJZ Y4k 7= 9 M0, t 2 + 5 DOC
[ AT A S REFRBRAIE o Bl — SRS iA B TR I T & BRBl s AE 25 R % DOC [ i R4 25
RAERITRR AP R S M —BL

BT AR AU A A W BRI Bk (SRR 5 ALK ) 52 A DTRE R R T 08l /b, — 7 T e B N JCR% AT R
T D A MU B T S M LB B S B, 5 — TR B N TR T R PR AR
SEVERT R, T8 + e P HUBR SRS MR WU R A 525 o 5340, H IR R A B4R B0ME O L R 28 1k
BB I 77 ¥ , BEAE SRS DA A LB AN PG AL B B R Ak , RE A8 050 4 ThT 3l S WA 7 2% 1 %o
HIA BRI R0 o AT R BRI AL 38 S350 T -+ SRR 2R B O T M, FLRE A AT R A3
s/, BB R ICREREAR T 2 AT AR L ek e i &

3.2 AUURERAR A W) B e

ABFFE R AENTAR A 4 8 X A TR 2 B 67w 7, L6 B8 A4y B S8, DT 15 2R AT MRAR 2% FE s T
129%—14% . XEUERSHFRLER B 22" o Fobk LRIA B, B% 2 FEOCE P b
TR T A B R A R ) U A BRI B 3R [ AR R 4 B LB, DA T AR AR AR AR B, o
RARAHE Y LIRAOMA o RREY R KBS —J R TRRBKE HREOBA 5 —FHRR WY
TR 2R 8 o M0V o S A ) Y B B U R 7 SR U, G B 0 D0 b R AR A A 0 W 955 4P, DT 32 i) 398k J
UL
4 e

VT B X PTAR LA LB TSR W B R IR SR PRV A A LA RIS L A &5 B 4% 8 2 J2 TR 8 ) 348 o T sk
b RUIMEBFWA T 1R BRANG MRS &, BER I T RIBIEE A RS &, 015 L E
EHIERN . RIS, BT BEE RV T T 12% —14% o 5 R 30 A IR R s> T +
AL RIS HERR 2, B0 T A DU IR TR R, FER T TR LR PR R . [RIE  AR R A B 9
A SRR T A W S A R R A AR . AEAROR AT S I B T, TR LT g £
FrRE T RES TR

BT RAETUE B BTN , HoX A28 R GERHE AL R R M A8 B SR AR IATE . RIFF
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SR RTINS AT A S R G TR A DU DL R B A B R G RN AT, s 7 R I R AR
ALK o
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