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Review on coupling of interactive functions between carbon and nitrogen cycles in

forest ecosystems

XIANG Wen-Hua, HUANG Zhi-Hong, YAN Wen-De, TIAN Da-Lun, LEI Pi-Feng ( Research Section of Ecology, Central South
Forestry University , Changsha 410004, China) . Acta Ecologica Sinica ,2006,26(7) :2365 ~ 2372.

Abstract: There are many uncertainties in the role of forest ecosystems in slowing down the increases of atmospheric carbon dioxide
concentration and their responses to and feedbacks on the global change associated with the increasing CO, concentration in the
atmosphere and the global increase in nitrogen deposition. Research on the interactions and coupling of carbon and nitrogen cycling
in forest ecosystems can pinpoint and thus reduce these uncertainties. Such studies also improve the understanding of the
relationships between the productivity and nutrient cycling in forest ecosystems and mechanisms for sustaining the long-term site
productivity. The coupling between carbon and nitrogen cycles in forest ecosystems includes photosynthetic processes, autotrophic
Tespiration process, decomposition process of litter and soil organic matter, fine root turnover process, and heterotrophic respiration
process. Both positive and negative feedback mechanisms and nonlinear relationships are involved in these processes, which
ultimately determine the carbon balance in forest ecosystems. This paper reviews the current literature on the coupling functions
between carbon and nitrogen cycles, and describes recent advances, existing shortcomings and limitations of research in this area.
The directions for future research in this area are also discussed.
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REMBEAEGYENEECRE AL TEN SO, FHAESRENBKVERRBESREEYETN
REEBHARERNEEER" . REFENBERESRENEENRIBRZ - ATHAREESRENE
EhERENE, 2RKBEEA BIRKKCO, REAR, MBEREDRANET LSNMNEBEZERRY
M, R, B 3 IR M R A 27 % R R B 60% , RRIMA S RENEERE, EHRE KX
KCo, REABFEDEEREACS . RIB IPCC 3 WIFML RS PRER M , 2 2100 £ XK CO, WK
FH %0 A1 L BRSAR A b — AKX R B 4 40 P R R B 0 260 ~ 530Pg(Pg = 10%g) , o5 CO, BB 16% ~
34%"Y , BEFERECRBRRESREENNEYES KB Z AN EERY, BV ST RHH A
1] &,

fBR,CO, EABEABTHESRART ARG CO, HiAEZLAE (CO, fertilization) & B BB AR
Co, REABRERMFEARER" AEFMERANBBESRENRBEARZ RS TRBINRETENH
#-9, BREHAESREPHEY M T IBOBRICE KBS, B M - 88 BB E H (C/N) ZERF7E 200 F1 15
KK, B4 AEBHM CO, MEABRSIEHEBERANM BT RN 7.7~ 37.5P, BARMG T RIIBRZ 1.2Pg B
B, SABREE 1.6PgCa ' WAL, BARBTFRIKPRAAEEMEEEHBEFMEAEANE R . R
i, B TFREGAREEEARIEN AMMENREIBBEAHARRZED , Luo FRHETIR—-E:
AESMEIRIESR, M AR B RARIER " Ceulemans %5 1 Norby & 38 1 , 13 LB 5% B E R B Mt
BN ARE KKK CO, IRETAMELE T ERBEAILEMNINR, SEMRANEMEEESRAKR
AEAOAEER, AIBRESEATRABTHEERAERERESEANEFNER, REEFKE
SRGEMNERSEWI, AN, FREKESREPHRABANIEBEHR, —FEEMNTHRREFHRES
REEFENESHATEZRAXR,BRE R AU A J (sustainability of long-term site productivity ) i 4 755
;B —HE, T TFHREERELRSETAPRERRRENERSEEAYmY S5R5, RFEENER
MEFELERE L,

1 FRESELEPFRABEN—MISE

EBRRERBLEBEAMNEYENGEYBERAHZE FHEE", £S5 K% & % (ecological
stoichiometry) BLEE I , B A PR AL Z - EHLAXRD"Y, RREYLERNME EREFMKS FE
HENEEARTR, ENYRENEREE-THENA, AR K ALK R BHEIMAX" . BRF
BEVAMBREAK (N EEESEARMR, MEYHEATELRAERAMARAEHAR, K ONEH, 7 200 ~
1000 Z 8 ; LA VLR B B AE WK EOERMERENS FHELH ONEK, ONTLURERBREYSF
A F) BRI FE R , £ S B 4 7= (carbon production) 5 364 R UK A 1 + A B HME S 4 3B,
SHERRETREMA CEMEBEEREEAY, A, FHRESREFTREN SRR EHMHE, KA
WA EEAERA"Y,

BHEBRETRABABSEAABEAERASESE HYNERSHE  EEFSEF(LEREYA
EABABRAE)SIE, URIBIBNRBEA. B 1 RENERABRSERN—RIIELIE, B1
RAESERENEMACEASBE ANTHEMEYHASIE, ARt MNaFEeRKESREDIERE
BASERBRE' . TIERKK CO, REABLRAVIFEMNEM , HIIEFRESRETR . AEEAY ML
WMAFRERSEE FREMN ONREAY R EEZ C/NBEH,

2 FRESARETIHRABRBEILRE
2.1 HEARGEFIBHREBEIEA

MHHRBEHEGETEIEAREELRSBEANERTHEN, TERAREAYASIERAM KK CO, #AH
RIS, BRTEUE TN —BMER!Y . CO, WIEFA BRI YA & , 38 ZAAE Y 80 4 B 7= 1, 3 %f 28
R B KK €O, BRI 300 x 107 (w’/m’ ), MK AEFAERER 602" , HARANTE TR
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219%" . HYKERREZHRERN T F RSB A, W WA
AT 50% KRB S HEEAF Rubisco IEEH  r----qo--- Tt e
X, UERMWBRBEFENARN, WHBN  |

REBN AGEANKEERILTEIT, AXEHH
AR EREER" . HYAEREAX co, W
F+ 8 B WA R B X T 98 (down regulation) | 38 (up regul-
ation) 1 F# X (depressed)3 MR, A P RN SRR E

: T WMEHR '
KRB KR . AR B OARS | |Liner ol N 7| Soll organic matter | ¢
FEBBMM, kRN BT RBA S IRE L l l
MEERRE NS, TH R REMSE co, B €0 lLossff*';‘;i:ogm ©0:

LR AN, (B 2 AR R A e, TR R Y R B R A
FIfLRE 13455 , S A AL 32 5 ATP #l NADPH, 41 7] R 2 Fig.1 Schematic representation of the coupled C and N interactions in forest
I % R4k SR AL B SR 4 AR B 2B /N ecosystems

COo, WEFARMEREYHFRER, MHFARS
BHMBEREY TR ER, RAZENBSEREmMEYES MRS, #— PR meE e
H, Reich BHFFEY AR HLE CO, MMM, 4 FIRK A S REN o, WEARMWKBRAY . A
VIR b A S RN KEECRFERAWE W, ERRESEENRNAR, ERZBRNFEN
P, RUTREGE ZRAR A A 7= 1 F B, R BRAR A2 T 82 (R A A 7= ) B R UT R 3 AN T 3% hn'') o Nadelhoffer SR
PR RREH ARSI NBEMER BAEEAM AL AMBRNLT B R EH, 55 R RAR R mxt
BEFAREEROFTRMBO™ . NIRES ONKTR, SEEEMAERASERNIEEERTEER
JEEHEAESRGER NRE
2.2 ZHHEYHWERKSSTELIBROKEARSIEM

BYHAEK SR TRB THOHE NMERTMAERGFERRES . COo, REMHE  HYNWEYRA
HEHN 409% ) Bt o3 0 38 % , NI 6391 LA N TTE N R A A AR S 8K e A RN 35%,
] F A S A B R RT B IIN 71% o CO, YR J3E T4 86 0 AT ) PR vk 5% 40 38 pn I B 4 R AT G Ak R 6.5 A5, X
BHALERERH AYHERKKET O/NARBEERALRE,

BREBShERTHEYSRME, THERSBEN,Co, MEARERMEYRIEM 6% ; 7T # A
PSR AT, CO, WREF BB A KR T B LE/N , JEREE MK C BB RIBENAM AL,
MEERE L ESRIEEBGRA S, BRIEF MR o CO, W F A 133 o FUF 7T A A B3 v 3t b F0
W 4B HBIERMR™ o Hatenschwiler '™ BB 5K , A S RGAK T CO, F 7 A B UL I 948 E 15 A X
Bk EYRESEBE ALY M, Niblgard” BRI BHEARRACTENBERESREERRE HET
DEEIWHTTREMPRD . SRR, N ZREL/SR AR FER AL TR RS,
ARV S KGR BB SE KA REYHMES™ ., TR, HEEREERRENE.F
BERABFR

REBHEEYPRERMEERFE RIIEAAMARRERETFER, X EYE AR SE KT
WMRKPLE FRERSHEYARRSRAEZ AERY T HABS . FACERBRERH, co, WEF R, K
MR EFEEREY, PRERGHEMYERAAN TR SARFANTRAXR  BAHYHAK
F 0% BBEEARST , XEEARBTERBRBLANBE . Ryan A LN 20 FEBHMALH
M ARPRSEAEYBANANSEEAN AR MAAKAYEREIIFHTNTRE. K THFRESH
MEREXKUXR HRMENPRE SHETHEX, M4t SREEE BIOME-BGC M8 RERW HBAE
Pitk = B /N R AR T O/N B, KEIAEY R ZMH A & Rubisco K& NB EXSASE KHER
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GOE: ARy TR
2.3 +EFSEFLIBHKREB/EIER

A 34 BR 4k 2 1 37 ( biogeochemical cycles) & — IS WA X TR, MNAET % Z (ecological compartments)
BERE, TBAYHREFFEATBEARAMNNERE FRAEERNITHLE. BRESRESDAEEY M
+EENRSBELBRTREERBEOBESER ., AEYALEENRIBRZ L RBRASKSERGY
sk, B FEYEYRE (N C/N L ARRRMAERTES)R W ; C/N LR, 4 3 R, BEBEBE
ZHAEBWAREAARZ, BB MAEYRIE, BF L ERER, ANBRER O™ . i+ ey
Kt SARAERIE (M ERER AR AFYXRY, RARRRASRAERABRINEESIR 1
YENRARAZEARS T RHOBRERE L ERAREYH 4~5 5. BEEYE DR B A X #F %
FRMFSERRFSHRE, KK CO, KEARBEMBREYEARSTRE, ANTHFIEBRAHRMH
W, AR RSB . KIEMR FACE RBRZERER .CO, EFB BRI BN, TERENAEY
FIRR R R 5 B3 b0, T H S 35 Sh A S ZE ) . €O, ¥ T 7 th 388 b+ 338 i P IR B, 03X b B vl B T
[ 25 AL T R W 55 o

FEY KKK EFKKE ARATEFFIEL BN RRESREPFRABINIEREGRAR
BAERUMS, MR ABREERSWIERS 8, EREY . EAVUR AT ARG E TR PR
LR N T b AT A A R R SR R R AH A AT — M T AR E Y R, R
B, KK CO, REARBMAFAERNWEEE M AMNEWESRERKEE, MAXWEK AEERTHY
B ERIL . AN BREEERRKERTRERARARBEHN ON H>S27 o o 18 9% Y70 335 40 48
SR YRS, ATt L AR AMEEYNT B EE AR, IANERERBE
B R, B RS B AT HEME S HES™ . Ryan £ 8 B At e RAERR N ERIMLER
BT THR ERXVARITREAFRFRYFAE NEZESEEEMAXRXR, BETRERFRBARA N BE
BEEANEEEMXEEIH—SIELT, BHE Co, IEHNMM, LT LERTFTE  BHAEMTHANE
BT AR E N HBAMNESRER B A REmEm™,
3] BANKRRESREBREHENR L

BHRESREHRTERAFESREE™ I (NEP)E W, B RIE MBREMNRSORE . BARES
REWEET=NF 50% ~60% A THEY K ITFR, K RKED(75% ~ 88% ) Al FHFFHHAL MR, /MBS H
FHRAAWBEIBFHTR™ , RABASNBERESRARTENE WEAHYHAHESE. XHAHE
PEZ AT LA B A J7 TR B — R K- B AE A (C-N fertilization ) F) £ 281X, #} 4/l 22 3¢ 5 R 7F ( carbon
sequestration) B R ; — RKABMSEAXNBREE WMHN Z AW EE. TENBRHRESRERTHENEH
AN LR, A S RER PEEEN BN (1 ~3)ZEBEIRFEN. EEEERBHEMN
ABRERAF IR B (IR R 4B ) E B KA R R B (40 10 ~ 1002) N ZFHRER SR EBEERA
AHYEHAFERE™ , BiBRABESNIMESREBRTELHEF I RANHHARENE, SULERS
BRBTERR BB HXBITE. EAEREYUANERNIEPIRSHAESRESBZ AN EARYS
RGYLE, a0+ 0Pk | B S BRE AWy IER LA ER RS REFEER KK RSB EEHEH
HASE,

ARA, KK Co, WEMMMAT R EHEY M BN EY R FNCRET IHH NFRE; kKK
CO, YWEM I, MY AR NIEM A A YBMWH KB AR NIEME™ , 8 TFEYBONESEH
TEERERS IR ATRENERT . SEHRERERE, KX CO, RENEM, A —ELS
BA S REHI B R (carbon storage) Wi, N REBRMAESRETHIERE R RS L BB HXEK W, E
RHEERI NUIREAED, KRR ESRENEWRESFEM, —Fm,E8 N b, N I8 m
AE—CRE ERERKEKK NFR™ (B —FE, 768 N H -, N ST S8 0 7= 4 7 3808, 5
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BBV, WAk Y B R Sl B BRI
4 ZBRESRETREB/ARM AR BT

STHEAA S RERTREFRN ER L ESHEDSETFREZEHELER RAEE TFREZ AN
B2AYETBEANRTEAGHEN, B, YENRABFEIBRBESE RN, RBRA LR RNIELN
ARG RARE BB E A RO AT R RS, X ESERRTRENMBEREM TR
RS, EE S ERESEAREABRB S EREFEI T, TURAESRERIB OB ESE RN
FHe RN,

STHEMES RAREBEWELEBESFNBIER EREEMMAERESVER ARZY.
BEEE BEYERARATRE(HE) RERERBETFRAEABRARSTAMTER RERBERETRAEK
BAMARETERRELFRERSTEENES TR . ETEAS4ABTAKES OUNXER, LU RERE
S5TREEBZAMAR BTN TEREBRASRETRNSTE, BERERENEE L, T RER
BEAAL ™, Tateno BRI —FERET - MERAMEEANREER TETELSESHRE, &
FTRK CO, REARMNBARNBERA TESRABREAEL, ANVESRENRABEAFHEEARRAN
R SRR o Manzoni '@ T HRABIHIHEEFWIEREER, 00 T LR ABEFRA LI
AMBESER ST RER FAEAAWEL AN N L EAFNEMT L SBSNEEREFIIER, HZER
BEBHEYS T EZRINAEEAESRER.

BRI ZMRERABAERER LS PR EE BN ESREVENERME YR EER
(TEM.CENTURY F! CARAIB %), I R EH L BRHEANEMBEARRELYH X OB BIHTHEY
HFERE R BIOMEL-4 . £ 3R 575 # % # & ( Dynamic Global Vegetation Model, DGVM)-LPJ-DGVM, H: * BIOME3 #
RUR TSR CO, WENESRALWMIBEL MBS WA T HE ,{E BIOME3 A A HED ARG
ONPP I E R Z B A WA SR BRH , LPI-DCVM £ B THRESHENHAELE, ER —MERE
EHREKA THIEBEM RS E BRAKER ST ESBAOE RS, 7 A TEAE S 0BT 55
3oy A o
5 FEOESWMRARE

HAl, SERUEEAAEXWHEMESRERBEIANHAANB T BEEPHERESEHRBAEERENS
AL B A A R G R BLHL (AN Terrestrial Ecosystem Model-TEM)'"* | KA BRFE H B BBIFHBSIERA
AUEHYHR EYNMERESREFEAFRKEL#HATHEY . P HYPHALKFLEEEFRELSHE
BREFRER, UK SHABEEZHENXR Y MK LEERREYER FEF DMK, L%
AFARRENEMRER. B RGEKT LAY -+ W EEIRAH E /B A MR . Norby 1 A
HNENEBREKT LBRBEARS RS TEFIERABANEBSHRE +HEE,

ARBRESREELRSBTAEINR KRR co, FETHMEA,BEHBRERREMELENRE K
BRI RSN REEBERARE LR T MR REHRLBORET ] SHAHE ", NESE
GYREFAE AT HRESREMNRAB/BF M SBME"" . # DES" F A CENTURY EEEH T T
P SR B A FOREE AR CNBBHAER R, XEHETNNERATR ANHESHE,BE%
B Rk ANWER , ERI AR ENER  BELRR AEANIGEEE. I REERT X
RCO, REABSHEYARERVXLR, WHEYREWA HY RERE B N MEBEAWENE, B R B
REZEMMEEERT . DEHE PR T AREBEMEE T, AN & %&EE Co, ¥ E FF & w5 , B
W RAEAEEASBIHIIRERES, BRAY RBXTIB . SN & el 2R AR - 58 5508 07 A A5, 3 hm

WBRERFZAERTE , EXLHRPEHCEAEREZR, —REESREPAB/FEN - HTRE,
“REBEY TN ONLERAREYEARTHERERY . FLE, ERESREFERWE AR

KU WEAEMHEEZ AN RAEBT . BERE, BATEASMERREF D EBLTA T EF RN ITE


http://www.cqvip.com

EC OO http://www.cavip.com]

2370 £ 5 % # 26 &

REFEREEBERNEFHEETE, CBAXEHRES BAEARLSSNEREREFERL .

BRIXBHR T ELTEFEYEKER TR (GC) FF AR (OTC)F CO, 53 LK (FACE), i F &
RENUNERAREYTRER  BARRTRABABEEARBELANSH BRURBREBAES RS
RSP E O EE AR RARE S, BT EANRF R A —AREFE, WTHERRE—&NFLER 2
FLAURZHLRARTER—MEBH TR,

ETFHMESRETHREFSAEAZ BN BB E RS, ENESRESHARFTSHER MR EH
ﬁ%’%ﬁ}fﬂpﬁ'(integrated ecosystem study)[m ELBER, RE, 7FEILEA 2 7 VL M B (mechanistically-based
model)s XRRE BRIARESRARRBEHR YA/ ENERER . FIAEEER, 7T LA B &k
ESRGERWAET= NN ERIBEEAHEME AR B N ESEAOR TRAESRERSBEAMBWEE LA
BREESFHEM , NEEERPRAS IS RPRKBEY AEY S HENRESMEREFE
BEFFS Hp@E AR A= HSH 2 BEYHLBHEIESBERF ON HEBKHEER
B RN RS MO A AT L T TE

SIREEMAESRERTEIRFERFERS . EEEK CNEFUBE BB HRIIERRBEH
BRF ™ . RGBS RBEIT B A M Y R0 7, BB 8 — R RIFAAR R I DR
X C.NEFBANREEMEKIARE BEYE, C.NBEIREE R LR T RO RS R TR R
HERTAESHMESRERRFTHARRSGIREE. FHREBESVERRNITER, 5 PRERE
AR, BERMESFEMEFICHN RS, S BRRABSERANEATN 2R EMERTHRAESR
SR BRTE T 5 B V- T 8B 7 AR BRI Y R
6 it

FERS CO, RETFHMATEEMELREAERT . FRESRENGNN BB REEBRNZEL,
REBE CO, RKEABTEREHARNER? AFAREEEEIRT, FOBERSBTRESRERAL
EHZERERNAR? SLAFBFEEBAESRETRENR ABEAI BB EER, HTEETE.

BHRESRERBEFEEB A GBI, BT UE AR W (3 FACE.OTC 1 GC %) B9 J7 B R JREUHK
8 4R JE HEAT R 64 HT , 0 AT DU 7 MLBE 94 B (10 CENTURY . TRIPLEX™ ) &t 7 I . TR R A
H o, BIFEX AR KR B R RBRARA KB E AR ER £, BRARRBRESRE T
B AMEARRDEBANLRLRE, WREEASERANREEIE, FHMEYHLATR T RAEYS
THENRME R TRIBRRARSPRERBRALE, SR EMEERXMR AERKESRES S
B AP ARASASE G BT EGESREApMREHEAM ZANRIERS SRR, KPP &R
MEYS L MMREER RESENFEEESHURREE FREHEXR KB FRRERS) BB
e H LR B AR BT 5T 0 F) R
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