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The effects of nitrogen deposition on forest carbon sequestration:a review
CHEN Hao'*, MO Jiangming"* , ZHANG Wei', LU Xiankai' , HUANG Juan'

1 Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems, South China Botanical Garden, Chinese Academy of Sciences,
Guangzhou, Guangdong 510650, China
2 Graduate University of Chinese Academy of Sciences, Betjing 100049, China

Abstract; Human activities such as combustion of fossil fuels, intensive agriculture and stockbreeding, have significantly
altered the global nitrogen (N) cycle in the last several decades, resulting in increasing the concentrations of nitrogenous
compounds in the atmosphere and elevating N deposition to the terrestrial ecosystems. Greater N deposition may change the
carbon sequestration on forest ecosystems through affecting the plant growth, litter production, fine root turnover,
recalcitrance of N-enriched litter, microbial growth and the DOC dynamic, and has been increasingly concerned worldwide.
Based on the available literature, we divided forest carbon pool into aboveground and belowground carbon pool, reviewed
the impacts of N deposition on forest carbon sequestration, emphasizing three aspects: (1) Aboveground carbon
sequestration. N deposition increase carbon sequestration in “ N-limited” temperate forests or have no effects on “N-
Saturation” tropical forest, but high N deposition may have negative effects by rising forest mortality. (2) Belowground
carbon sequestration. The results of reports are different, ranging from positive to negative depending on forest type, and
have few regulation because of its limited researches compared with the researches in aboveground carbon sequestration.
(3) The dispute. A range of studies have showed positive carbon increase under N deposition, but the degree of the effects

is highly uncertain and may vary by two orders of magnitude. We also reviewed the mechanisms and research methods about
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the effects of N deposition on forest carbon sequestration in this paper. Finally, the present and future research needs about

the effects of N deposition are also discussed.

Key Words: nitrogen deposition; forest; carbon sequestration; global change
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Fig.1 Map of key processes of carbon sequestration in forest ecosystem

F£F US Environmental Protection Agency (EPA) b AYE A itk

PR AR 2 B T 32 BEBR A 012 I L, — B S U e A A b b 0 4 BB IR A I8 5
M A AR B T AHSCHIF ST A UESE , A Martinelli %554 2007 7ok 8 AN AR 8 RGBT B J5
& FMAE S REAZ AR, Harrington 557 2001 4776 58 3 7 1 RUIE ) JCAHRGHS T AR IX. PR BFF 5%
Je Cusack 551" 2010 4E7E I 2 B4 i RN AR IF 5T 45 Rl R 1 B BRMCIE BRI A9 RRAE . SR 11T, 2008
4, LeBauer 55 X 16 AN AR S R G AV IR0 10 25 R BT L8 G AT S A Hh T AR —REmaie . fi]
I B 22 Hoh 8 MR BRI AL (R HEAR I <1000 a, BEE I R ARSI ) Z f5 , HoAlh 8 /A 2%

http ; //www. ecologica. cn



21 34 Write A% DTS AR A 25 R GERR AT B 51 6867

WA ZS R GEAMKIRFE I B S i PR T4 A, b 35843 NPP Bt &0 A R3S in i 88 P51t , LeBauer S5 A A4
WARMAESRGIRAIRH . LeBauer U145 AT 0] B8 TC 1k 58 42 S BT A3 s BRI T O, TR oA 8 A~ 9k
I PR AR o T R AT FRTRR | Y A ARG TRIPR R 0 YA A AT TR 1T P — ) E1 138 T2 78 0 B
FAH 353 1) NPP I3 32 BUTRERZ IR, R B AR Z R G AR 2 o B DL, MERf MUt , A7 AR AR NPP X AUTT
A P8 i 7 B 7 DX 3 - 498 R AR, BRI 18 A AR (A A B A R | T 5 A AR WA Aty R PR
TR TR AR R TR ) 7E DR BRI NPP Bl 38 i, 1 2006 RN B R AAHS ZRAR U ] BEAS A2 R DTRE 52 ),

SR, o 2 A9 U AT BE SRR P AR A BN AE T3 DT a2 BR A b L 358 A R IR A7 . T« 2ot i
HIR” A PIRE O . — R AR T B0W , s ZE IR B ; D) — R0 A ARRES T B9, a0 v R DR IX el A%
AR AT, Hor, ZUREAC RIS AU ST, 20 Magill 2527 76 36 [ 04 B AR AR RO 5E , 253 K38 15a A FES
EHAALFR(150 kg N hm™ a™" ) BEH, RS ( Pinus resinosa Ait. ) BFIFET- R &5 57% . W46, ASRRE T IS,
BHN Aber 2518 75 36 [ ZR AU ERAT HAR 00 T L 23 ] 8 2 F 5T %, W25 LD B0 B R 1) A K A2 B A, 5E
2% FTF, X5 Thomas %17/2010 4E7F 55 [ AL CFR AL B s X XF 24 Ffse i DR 4 0T R0 17 I 9 485 SR
—3,

2.2 FUTREXTERAMHL T 5 0B A 1) 5 M)

AH L 5B W AF W 5T, R SR A ik AT B R b, HES ISR AA — 3L Wi H Townsend "' 5
Nadelhoffer' ™ HZ38 T R A [ AOIF ST 45 BT8R BHAZATAE H G/ e i) 730 FaRE , BEJG 550 0F
FEUE S RV 8 I B v RV 0 ) g R 0 i i RN B [RAIG SOC VR EEYT ) I /D T 4 S
fititk, {HJE:,2004 4, Magill 2557175 5 W b 2R AR A0 AFF 25 50 5 /R B DTRE X - HERR 2 IR ¥ W, H b,
FERRIN AN S [ 18 JLA I 19 R S BT 5E (10—30a ) 45 5 /s LU R BE A% i O 1Y - S98 ik W A7 14 5 29 10—
25 kg C kg™ NP 4, Hyvonen %6 458 T B BN 25 22 9K 15a B SR 25 50, K AU AE  +
B R DTSR B AT R 29 11 kg C kg™ N, Hei E#B43(25 kg € kg™ N) Z9fik 2—3 £i% . Pregitzer 25 7%
] 25 VG AR T AR A T 5% s, 438 P DT R SR Bl (R Bk TR A7 R 29 R 23 kg C kg™ N, J& Hyvonen fF58 45 S 1 W
T XA IS REHT De vries 2 IUTFITLE R (90 21 kg € kg™ N) AL,

FRHT Ml DX R ARAR LT F A3 i A2 i A 9, B T 28245 HRiae AV AT E R 7 L
A HBIX A PIAFEARGE , EF 54580 —2, LAk, ik SeditiE 2 505 h T AR ITST , B SR UL T
Li ZEM 1 Cusack 2540 F 2006 4EH1 2010 4F & FAYHAE I 2R BT 458 Horb Li SR B0RF 55N A&
fitE AE I ASBESY N -3 HURIAT . 11T Cusack SFENZSH TANFERIEETE , AW FGEIEIEHE T - e d A ) FLER
TR T IR IAT . T IRAEMRIOATSY , Giardina 251" 78 B B3R MO 9¢ & PR, it ARk 2% T A v A vkt
SERRAGIR , I N Ry it AE X - SRR AT B4 52 M 1 i b M B R U 1Y . Gamboa 551 78 88 P B PGHE U A T 5
MR A3 R A T A B R G B P A B B ) PR R AR A T IS, A 3R Tt R0 A SIS AR AR ) S R A 1
JCRE T, AE S LI A SRR X B B TR 9T © S0 UE S R DT Ak By A 24T A I 95 ) 4 it i
RV T A3 CO, B sk Bl BT A Y 2 B 00T 1T Rl SR A PGS S AT B 0 FRbK - AT HLRR Y AR
2 HAbE P BB SE R X3 75 S5 R X T TRAR S8 17 R 34 ) HE A5 e M VT 0 A7 bR ) 300 Uit
ARSI A E AN CO, o AEHR s I N AT, {F 2 1 Rt v T L0 S RU A RO B 17 2 A
RS R T R | R i R BRI AN SR AT SR ER i SR A YA B T H G 43
R R SE I 5T IR A BRAR G (<10a) |, MELL B2 Bl [ SRR T R A 25 22 G0 5% 00T R A e 07 175 40
2.3 WFSRAGEE S SN

A b SR ) 3R O E & B, A R DT X BRAR BRI AR A5 i ik A [l B AR — D RMAE S R G, TTis Ay
MR M PR BB BN R A BT 4598 (380 BRI A 52 ) o RIE A8 A& 30 b | 350 3 e it
FEAT 0 U - ORI A IR ZR AR, RUTRR I T Ml 1 30o BR AT 5 U B B ZR AR, BT X st 3 20 sk
W AFBEAT SEMA 5 3o 2 ) U A 1 AR T3 0 T, AT R AT b1 3 ok A7, AR, b T o2 At ]

http ; //www. ecologica. cn



6868 A E = 32 &
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