5537 B 8 W S &~ £ Eild Vol.37,No.8
2017 5 4 H ACTA ECOLOGICA SINICA Apr.,2017

DOI: 10.5846/stxb201509251968

JE S BB, TRIEAR 2R, S , B SR U A AR AL SRR R A R R BRI A 2525 4R, 2017,37(8)
Gu F X, Huang M, Zhang Y D, Li J, Guo R, Yan C R.Effects of nitrogen input on nitrogen use efficiency of soil carbon storage in Northeast China.Acta
Ecologica Sinica,2017,37(8) :

REMAN KR L EBRETRAZI AR

R s K RE AN E O OFLH O g

1 EAOME R A B IR 5 AT RR 22 & R IT A AT, Al FB R AE T KAl B S 3056 %, Jb st 100081

2 Rl g s BB 2R 5 B IR A 5T I AR S R G LI S AR R SE G %, JE AT 100101

3 W EMOLRRAIF T B R AR SIS S RIS T, B RO R ZR AR AR S PR T S S8 %, 6 AT 100091

FEE b TG S 8k TR REAL 7y 20 A A 25 R Ge n 6 TR 260 1 2 3, HOxT -+ 3 MILRR PR 7= Ak EE e, AR A
% (nitrogen use efficiency , NUE) fE R A B Rl b A= 35 RGUR B G ¢ R 19 E S50, X NUE 28 U 1 I 55 AT LV
ik I i U A i A 285 2R GBI ) Sk TR A B T R R U A B R AR S RGO, RIS RS
TR ——CEVSA2 BRI AREIZE R 43 Mr T ZR bt X U A LR, 390 (1 20 3% R FHA0CR (SNUE ) B4 e 2 78 Ak B A R
MR ZR S5 R R W] : (1)1961—2010 47, &l A MY 3 I f2 #F T Hepk i & B 10 SNUE 2% FFE; (2) ARARIF-2 SNUE B
1o, A% P SRR s ME A R o3 K, ZRARI SNUE 2R fHfa 35 ai AN B 3 5 (3) = VT JRURIH 1 1L IX DA B K /NG (1435 43 b X
SNUE fz K, HYCRAD - J5 AT S DX 5 A 52t v JiE AR DR SR X LA R /N 220 () 3R 4 31X SNUE Hh B H L, 32
Ak B b X, AN U AT T R BB (4) RU A 23 8] 43 52 RIUAS [ A 285 28 e ) 17 U8 A 1 22 52 36 [l e 2 T SNUE
LAY A 104 Ry AT A SR AT it — 25 3 M AN [] DX SR T8 ) R0 AR U AT 5 10 DX - 4 ik 2%
SREBIA AU T AC s U A 80 5+ HEA HLIR S B ; CEVSA2 7Y s R b

Effects of nitrogen input on nitrogen use efficiency of soil carbon storage in

Northeast China
GU Fengxue', HUANG Mei*, ZHANG Yuandong’* , LI Jie', GUO Rui', YAN Changrong'

1 Key Laboratory of Dryland Agriculture, Ministry of Agriculture, Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of
Agricultural Sciences, Beijing 100081, China

2 Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences Beijing 100101, China

3 Key Laboratory of Forest Ecology and Environment, State Forestry Administration, Institute of Forest Ecology, Environment and Protection, Chinese

Academy of Forestry, Beijing 100091, China

Abstract; Anthropogenic activities have altered the global nitrogen ( N) cycle, leading to increased N input into the
ecosystem through N deposition and the use of N fertilizers. Nitrogen is considered to be the limiting factor of plant growth in
many ecosystems ; therefore, the increased N input into ecosystems has an important impact on the carbon cycle and carbon
accumulation. N use efficiency (NUE) can be an important indicator for the coupling relationship between ecosystem carbon
and nitrogen cycles. Studies on the temporal and spatial patterns of NUE will aid in assessing the contribution of N input to
increases in the terrestrial ecosystem carbon sink, and to predict the carbon balance of terrestrial ecosystems under different

N input increase scenarios. We use a newly developed process-based ecosystem model, CEVSA2 | to study the spatial and
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temporal variation in N use efficiency of soil carbon storage ( SNUE) in Northeast China during 1961—2010, and to
examine the effects of N input and vegetation types on SNUE. Our model simulations show that; (1) enhanced N input
induced more soil carbon storage in the Northeast, but it decreased SNUE greatly. (2) Different vegetation types led to
different SNUEs; forest had the highest SNUE and cropland had the lowest SNUE. The SNUEs of all vegetation types
decreased with an increase in N input; however, the forest had the most stable SNUE compared to other vegetation types.
The SNUE of shrubland decreased significantly during the early period of the past 50 years. (3) SNUE was the highest in
the Sanjiang Plain, the Changbai Mountains, and parts of the Daxinganling and Xiaoxinganling regions. SNUE was negative
in the Inner Mongolia Plateau, Hunlun Buir Plateau, and parts of the Daxinganling and Xiaoxinganling regions. This
indicates that exogenous N input decreased the storage of soil carbon. (4) The variations in N input and the different
responses of different vegetation type to N input impacted the spatial pattern of SNUE. The effects of N input on soil carbon
accumulation are also affected by complex ecological processes. The complex responses and adaptation of soil processes to N
addition will result in uncertain predictions for long-term changes if the model is based on short term observation results.
Further efforts are required on the mechanisms of responses of soil processes to all environmental changes in order to

accurately predict the effects that continued N addition will have on soil carbon storage in the future.
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Fig.1  Spatial patterns of nitrogen deposition during 2001—2010 (a) and fertilization during 2001—2008 (b) in Northeast
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Fig.4 The spatial pattern (a) and trend (b) of SNUE in Northeast China during 1961—2010
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