ISSN 1000-0933
CN 11-2031/Q

Acta Ecologica Sini




AT ER
( SHENGTAI XUEBAO)

PRI AR CIRRE -y 203FE11 A (FAT)

B X%

BRIEIE 5 ERLRA
AV R oA/ RAAETR My b2 B A G BTG iR 2RI oo AFE R, FHE (T047)
Bl A i T P x| X, FHR A (7058)
P S U N3 S LT SRRSO BB E B, R, % (7067)
MESEMES
P ST A A K TG B0 e FOELKALE B2 (7078)
TR BR34BT A AR 4 v SR 04 S A M BT AL BR A o e W= BROE AN FE (T088)
RAG F E AT BE B 5 HAMEAE F veerrrneerriiee et MoOE,EXE (7098)
I T8 AR BN o B AR AT T SR E e eveereeeneeeneeneineeinnans KUk, F K, HAFH,F (7108)
BAE T X Ao AL AFE W 2L A b KR W I KA B FEAR DA B AL R LB 08 vvvvnnnneeeeeerreriiiienaeeeeeaaiians

....................................................................................... HEE, T #.ZE % (7116)
RER IR E T 244 % vt i s S Ak 4 R A KRR ARy frlli e vl oo &72F P REFRE,F (7125)
7 AR R R A T A ] D R oo EA% HES,H # (7132)
F ALY AT SRR AL B TR ERAE I FIRBFGT wovveermeeeine e FEM, EFAE W, % (7140)
BN AL RR LW I B oLy AR B B AR A v A MR AR AE oo AR, MK, B A % (7148)
A E R O Fo e AL T BB A oo eee oo e et HkAL I E (7157)
T RPE s R R R SRR G A R SRR AR, HREN,ETTH, % (7166)
B BHEMAESRG
4 Fb R JE A5 ZACIEFPBE D A GG FEBIVE T cveerveerreerreenieeenieenneenean KRR, EWA, H R, & (7173)
®EFHRAGRFRMTREEDFHE LERE S TR e W e, #E a2 B, % (7181)
F T U S B E TR oo eeeeerrrnnee e e OB BRIE | BREWE, % (7190)
AR ARG T HARG ZASRE——AE AT A e, FHR,RERE, £ (7197)
B R STk Y F IR AR R b H B A B e HE, AR (7204)
W2 R R AR A AR IR AN S AR MR, KFED ,HRAE,F (T211)
M A RS A B Ao A S AR e YmE,ENE,ELE (7221)
R PR R 80 AN HE AT SR L FE A coveeeeeiineen EFRW,KADE,EBHHE,F (7230)
H T MAXENT BER 6930 200 32 F A B RN cooereeerrernnnnnnnn XA E OB, B, E (7243)

KR AR A NIRRT BT wovveeeemeesmne e Bk, RS, F I (7250)



SN KIFFERES

YA H R L3 e PR 3 B PR £ R T ARG IR L e eeen e B, B, ¥ELE (7259)
W A S At T R R R AR R A B A PR A AR e KEE, A, X KF, % (7270)
BRESFELES

K AT AE T TR B FANEIEE SR ooevvrrnneeerrrieeeeiiiie e eeeanann T, g BEW (7277)
AR KB AL R E BAG AT oo b, BB E, kimF,% (7288)
Tk

FBLL B ASA T AR AP oo W OB HERE N FE % (7300)
Bl AT AT LR R AR B A R rf e KR kR, 2 % (7309)
FRERSHE

2013 4 European Geosciences Union B FRATBUR T «revvrrermmmmmmmmmmmmiminmiiniiinaes A, B R (7319)

HAFIEARSHCN 11-2031/Q * 1981 * m # 16 * 276 * zh * P * ¥90. 00 * 1510 * 30 * 2013-11

EEEEECEEEEEEEEEE

HEER: LWE LR ——5FRE R R ), S B E M4, XA, B2 s 3 B2 TR 1500—
2300m A ILIFABEIS A FREZ LA 2—10 HUNIER B2 AR SR AL DX F2 2 B 22 LD AR (77 BB 22 1 R A AR AR
D) P PG A T B 22 1L PE (P St B 22 L R K A SRR D) B A A A, B2 Il ST [ R G A SRR X LA
o, Bl DR X PR I R TG | 3 L2 (B0 T IR SR B A LI A A B0 I R 22 0, 2R T
SFEFEAAR R BN L 900 SKALMTTA . B 22 1115 AR SR 1) 250 DR SR 4 SR S A

FERERRE: FEAZUZ ol K% E-mail: cites.chenjw@ 163.com



5533 B4 22 1) *E &~ 2 Eild Vol.33,No.22
2013 4F 11 A ACTA ECOLOGICA SINICA Nov.,2013

DOI: 10.5846/stxb201207191027
ARBEG , BN, 2R AR Mg N o . 3T 20 4353 B H AR 98 0 i A A5 2541, 2013,33( 22) £ 7067-7077.

Chen M P, Xia X,Li Y K, Mei X R.Progress on techniques for partitioning soil respiration components and their application in cropland ecosystem. Acta

Ecologica Sinica,2013,33(22) :7067-7077.

TERRAS D BERAARTR

MRy B Al B4Rt Agfe o’

(1. PEL VBB BT S R4 & JRIFSEHT, LA 100081 ;2. Akl PREE R A 52802, bt 100081)

FEE . r eI 2H o3 2 PR Bl AR S R SRR PR R E L TR WA AR 25 R T SRR R A 4 P I R AL B X 2 A
oMb 2 SIS HEFNBRAC I N | 8 A N R FRORR B0 A L R Ak sl il mT 12 e AR HAT BUEE 3L, 235 1 47 ok L3Pl
ooy B BS AR  FEHOR S r e, RGEHUAL T B BORAOLE 95 AN TR, I B8 1 eI 21 53 73 B BOARAE [ A
SMEIH A S RGP I HITE DL . h T 2800 B EORTERRARA S R GERI R AT 5T b A I, ENIE AR AR S R BRI N+ 73
AR, HATRH AR 2R ik AR ERE A AL D9 ol T S i e R o A B 7 dA 0 22 57, AN RO T 405 0 =2 ) A A xfe LA
PO, 0 BB B0 A JR A T A SRR IR 73 8 B A 0 — 2 A J  AROR SRR 2 73 S0 B WSS 1 R B T7 RAE T (1) AU A
WLINFZ A BE2H 535 BT TR FIAR 73 B ik A A AR 25 2R 8 PP A R 56 A SR IR 20 73 AN B85 DX 1 9 TR] A0 0L , vl Bl A 1
BERE S 5 (2) R0 57 S K0 o R R BE R TRUBIE 5, e A EE A BT e BR e A 8 ) gk Ui e, A G 5 TR Y - S IR I
WF8 ; (3) MU FACE 356 PG b8 A XoF - SE 187 21 10 1) 52 0 R0 - M- 0 e A0 B8 105 LML 5 (4) 20 A R I 2 20 S5 -
SE-FR I3 B S AT DA AR A B T 19 25 5 32 0

KR L IREORA 73 5 o B EOAR RO AR Pl A AR S R L

Progress on techniques for partitioning soil respiration components and their

application in cropland ecosystem
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Abstract; Partitioning soil respiration components is a very important step before we understand the carbon cycling in
terrestrial ecosystem. Studies on processes and mechanisms between different soil respiration components in cropland
ecosystem will help to promote greenhouse gases mitigation, carbon sequestration and storage, climate change adaptation,
food security and sustainable development of agriculture. In this context, this paper reviews theoretical and technical
development of soil respiration component partitioning in recent decades, including the theoretical premises, the
development and classification of partitioning techniques. This paper also compares the advantages and disadvantages of most
partitioning techniques, analyzes their applicability for different systems, and summarizes the application of current soil
respiration partitioning techniques in cropland ecosystem in China as well as in world. Generally speaking, since most soil
respiration partitioning techniques are developed in the studies of forest ecosystem, they are not suitable for cropland
ecosystem. Presently, isotope methods, root excised method and regression method are major applied techniques of soil

respiration partitioning in cropland ecosystem. Due to the differences in theoretical premises and techniques choices for soil
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respiration partitioning, results from different researches are difficult to compare. Further development of partitioning
techniques relies on the breakthrough of soil respiration partitioning theories and future breakthroughs in the researches
related to soil respiration partitioning will lie in the following aspects: (1) Component integration methods and root excised
method will be improved to better apply in cropland ecosystem by making best of present soil respiration monitoring
technologies and systems. The simultaneously monitoring of soil respiration components and environmental factors will be
strengthened and cropland carbon budget will be more physically-based and reliable. (2) Large-scale modeling on carbon
cycling will take advantages of existing long-term on-site monitoring data to upscale soil respiration processes and
mechanisms. With this, existing global carbon cycling models could improve or change current carbon-nitrogen processes
and adopt important soil respiration processes. (3) With FACE ( free-air carbon dioxide enrichment) experiments,
researchers could evaluate the impacts of climate change on different soil respiration components and identify the adaptive
mechanisms of soil-plant carbon cycling to climate change. (4) The interaction between soil respiration components and

plant-soil-nutrient will be examined to evaluate the integrated impacts of cropland management practices.
Key Words: soil respiration component; partitioning technique ; root respiration; microbial respiration; cropland ecosystem
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Table 3 Application and comparison of partitioning techniques in Chinese cropland ecosystem

X35, R/ESA itz ey I HRF R STk A SCHk
Area Crop type Soil type Partitioning technique Contribution of root respiration References
WAL RAR INEE - K W+ M4y B9 INEE 5%, B 13% [58]
R, . s K 91%—95% ; M6 70%
T RS INEE K ML — DNDC #2554 KN 80% [59]
NN N KAEE R4 B —50% ** [60]
TLI3 P PNISANGED/ S R IEQ%%WCEWE% KT 79% ; EAK 76% [61]
EP N b i R ek 48%—176% [62]
s BC ARFRELA
VI I — A
TLHLAR INE WL MBL FACE it 20%—48% [63]
LT Tk 7 YA 43.1%—63.6% (54.5%) [64-65]
A N TR St M 26%—37% 6]
YA =3
L4 Ik N W+ R L ;ig*”‘t AEDIS oo ssa(30%) [67]
bRz RSl HEk A B b AR 20%—170% (46% ) [68]
2 T % N oz
Tk - R ﬁf;ﬁ;ﬂwﬁ 45.9% , K I A P i [69]
\ 5 3 T, £ K 9%—29% (19.4%) , /N #
INERE K W+ YAk 6%—36% (23.8%) . [70]
L INE it ok 119%—23% [71]
M HBEARR  AKE L 298 57 B 1 67.3% [72]
Ly RN PR iy PSR N 200 5 Bk 28%—47% [73]
MO 2 ES FOTN e+ RN R 298 53 B 1% 39%—53% [74]
THRE FUTN Kb A+ T2 57 8% bt :20.2% ; /K42 :25.0% [75]
FF AR 239%—55% (40%)
JUARARILL FeTIN IRET AL IR TR 16%—51%(33%) ; [76]
AR 339%—56% (45% )
NS - A M 20%—30% [77]
i) DA+ 15 =87R 25%—45% (35.7%) [78]
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