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DL EM Y B C WA EERANMAY AR EEERNE., SREREH £LR
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HFHNEFCHTARCO, WERFILHER., KM, XLTHBBT —HKM,
EMENMEAITHACH R HEERAY I EX WM ERNEE. AhuaR
REERL. MAC - EHEZENEELRRN, REFREMRYEM T HME, HHFRE
B PR AE R A B CO, BRI R ERBBLR , U6 U 7 A WP IR AR RSB ) C B 4 1 1
FARL SRR/ o B, EB A S0 £E AR TR A A HLIE 4 8 4E 9 (8] 2 5 A FE Bk R 4

RETBER.
FERFHAS R MR E > 90 %HMRAE N UREYWIE N8 B B #m, 3 R

T3 SOM B EERFE™ , T SMBC 1L (55 SOM HIR/NERSF (1 %~ 3 %)M, M RRpER
AR —BIER, TEHYRB YR EETL SMBC EL0— K, HEAEN RS L HME
MAEVMBREAMERTRAENERRE SOMBBRKEN T, HYRED BRI BPHFME
F# SOC #1 SMBC # 6"C {3 3h 89 JR B 2 — 7T B & R R,

AXWELMNRMAFREBERBIEN LB MARIENELR, S MHERRS
FTEAX SMBC S o CEMTH SR, THREEY R E Y 5% /F Y E SMBC &
B oV C AR M M AL FITHA Y R B Y7 O EAE R R sk R A R AR ALK
EmEE.

2 MR5FH*®

2.1 XRHEIMEMRKE

EHRMENEET 3 MITAREIRE E O\FF ST RU/NE) L3 A8 FAE N R
Ro EXBMEERKRRN, EMRERE, RESHEFFLRII TR 1. TBRARE
R E LI HE (Vicia villosa var.) , £ C, SRHEY . BRILBRM T RFAR S, KPP —HRKE
R4 100 m* , IRV KLY Sem B/DR(5S kg HEE/m’) , BAMES cm LT, A KB
B 4510 \FFH 2001448 12H,£4502001 44890,/ NERH20144H6H,
FH—RERAN 100 m* HEXT M, BURRE, 2574 S 508 H A LR 8 F 3T B R
E3HEREZLMEARS em, BKE 10 m)BER BEHS  HELEAVMRERNER, RE
ERENRBERAGRETH LEERETHEDAEDERANTEEEIBRONE .
ESRTRMBAMT R FRRET IESRHAYES., THERERRATEHAZE 100
B, YR EE T HERE, St E.,

£1 RHEEFDIPREZNERMR

Table 1 The description of three experiment sites in Guizhou Province of southwest China

R b £ #K  FVHSE KRWER KM pHE AHK &N SOC iy 8 C

B(®i),H /m /C /mm 1% 1% %o

BT, Mg HEiEE 2 210 10.4 1028 6.59 2.15 0.24 ~-23.9
®ER, &7 B = 1140 14.3 1122 7.24 1.70 0.17 ~22.5
B, AF H4al 280 18.1 1 200 6.13 1.35 0.23 ~24.0

—_ I : | I 1
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2.2 EHSH

WA £ AES 0.1 mol/L i HCl ZEBR KB BR L5, AR KR B 7 £ WA
& P HCL 7E 60°C Tt T 3£ 8 . SMBC B9 2 I 845 - HERERBE AR, R 25¢ +
BEES EBSCHESEZEHTHAASHERNEHHAE 4 /et MELEFETHE
45, F 1 100 ml # 0.5 mol/L #J K, SO, ¥R AR 1 /NBT . KRB T 49 XF BRAE G AR
EXER, ERETOEVRAERREEILENE, B85 Voroney B i+ i SMBC
S8, HRAMERBAEOCTHRT. FBR—EHEMNETH K50, FIY (2 mg BK)
5 Cu0(1:50) B FTHEEE R, FEES KM 550°CIRE TFHRE 12 /Iof(SOC FRAEE, 3
FE 850 CIR B T #8455 2 /NaY) , TE S BRIR B b A = AE 19 CO, Sk S alifh )5 W 48 78 7T B
FIEHE R, £ MAT2S2 BRIFREM E N SR e R R {E, SMBCH CEATHA
A¥iHE:
8" Compc = (8" Crum % Crum = 8"* Ceont X Ceont )/ (Cepng = Ceont) (1)
A Corom T Cooyr—3 51 A7 WA B 11 S AR B A6 o o B B Bk A 98k B
8" Cry 1 8" Coo— A HREBTHEMKRBEERALNEBY " C AR,
HUEMFEHMEAES % WEETHKMKEREM : BB kX
WEDEHLER
BEMHRALHAMERTIMEEMSESHNTIEHEIT.CH NKEEFATE T
o

3 /R

3.1 +HWMR

3NEZBREAN TR RERREMAERMEABRARRMER, R L EEIRO TR
BERREEN L AmMEMRAED, A TEHERESN/ MNETR AL ENENRSERET
HBWANLE AL, HEAVBKA 6°C E I R SR & BT AL B A
W -23.9%; &N -22.5%;; \NFFH -24.0%(AE1), LBHASIEHN o°C HHEHF
REER TR /NERR -27.5 %o &THIA - 27.8 %os ANFFHIAN -30.4 %0, X 5
E3INTEBRSALERNC UM —BR2ER SPCHENBEME—-B(F2)., BR,EMK
BRONF LB IAKN C, FYMEREN SCHEBKTEREEN/NMNE, 5L
SUCHMBHEM -, HE  PERRNEM BN °CHEHE ¢, EYUMAERN °CE
MBBAARAKR—B XA G EYEXRNRBYMNRABRARARX. BRNEMHEX
FREERTHANNMBX AT LBTH C AYRBYNBEER T/ MNEN LR, T
REMLBEIBREN OPCHEHERT/NG, IHELBHIRN S"CHEHKX/NWIEFHE
r>/phlgE> AF(RED. TBEBEEN-SSHAE3 T HEERENERL, BRRER
WEBAETHREHR MEHEKYSIRE, SCEEHMN; /ML BN LS EBRKE, &1
IS E =

o T [ T
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R2 INLBRLEKNFE EWMFEEL 6°C H(%)

Table 2 The 3" C values of some crop and weeds growing on experimental sites

o ®E Fok ek +8 a¥ 2 SE-3 b

N -27.5 -11.4 -26.3 -27.0

=7 -27.8 -11.4 -28.9 -27.4 :
INFF -30.4 -11.4 -30.4 -30.8 -30.6 :

RI IMOGRANRESHTRAGNHIEN 6°CHE

Table 3 Organic carbon concentrations and 8" C values in soil size-fractions

H A + ® 5 %
200~ 2000 pm 50—~200um 20~ 50 um 2~20pum <2 pum '
C/% 2.4 7.8 2.4 3.0 2.1
Mg 81 C/%o -24.1 -23.6 -23.7 -24.2 -23.2
BRI 45.8 13.4 12.1 0.7 28.0
C/% 5.8 10.0 1.5 1.3 1.0
17 8§13 C/%o -23.7 -23.0 ~22.4 -22.4 -21.9
BLE /Y 3.7 3.2 29.6 2.4 61.0
C/% 1.6 2.2 1.0 1.1 1.6
NFF 813 C/%o -24.7 -25.2 -23.9 -23.0 -22.7
BRI % 6.5 7.2 41.0 3.5 41.9

3.2 XTRBMAXRE SMBCERNESR

3NEB SR AR SMBC fK T B BIF LK —MARE (K1), BT &MTAZ54,
HAMANRFEEM XA, BEEK L SMBC Wk ER K> S B MM INTIEX(r =
0.412, P<0.01, n=38),

R4 ITRRNEDEDERB(SMBC) S KBS BHXR(TFHE)"

Table 4 The relationships between soil microbial biomass carbon (SMBC) and soil moisture

N &1 NFF

n=11 n=14 n=13
SMBC & BV E (Fr R E )/pg.g™" 180.9(46.3) 400.2(52.7) 430.8(56.4)
K& BV EGGRHERE) vg-g" 27.08(4.14) 27.22(3.36) 33.30(3.43)
HxH r=0.593 r=0.343 r=-0.261
- R E P<0.25 P<0.05 P <0.50

*n RERBGr WHXRBGP ABERKF AEBEEN S % HBRPBELEN., £S5H

ME4AILIEH, SMBCH S B FHEANFER, HKIE&NT,/MERK . X5+
RENKSEBNRBMEFHR(RE Do 3 4F8 S 8 SK K #b FIF R A4 B8 # 69 SMBC
MEREFNREL(E DX, EKBHBINASKIEZ S, SMBC & & # W B 1F 5L K A
A : FFYLBRBERFOIAFLE S, WAEEROLE 1), AEALR B 5 Rt [ xR

" T T B e 11
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BB R {E B BUAE 2001 4F 5 A 28 H , IMABRIBZ SR 47 X £412%8 5 A 30 B, 4K 51
K EEYSBREQY/NMERNTHA 2B, B X, —FLRIPRBIB\H R ITEHERE
B, SN LR ANEEM S A SMBC H S B FHEAZH¥EHLBEENER
(F5),HHS kg/m® WEREWMAFAHABEWEFERH SMBC SBE., HEEXZKM
BMAKRPEZE EXSBRERIAERERFWEEFE 3 MRESNZBREENSEIT
LER(NFES5)EH,SMBC HEBBRFFHRLBRENNMNENTRERERI, HKAFE
IREAHWEDENER  UHKKERE AN THYRE YK DM, AT X SMBC & B A3
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B 1 2001 4F 1 B~ 2002 F 2 A 3 N SC K00 5C B0 b T X R4t )+ O
A Y4 YRRk (SMBC) & B R AL it 18] 89 24k
1. XHES 2. KM
Fig.1 The changes of soil microbial biomass carbon (SMBC) concentrations
in treatment with green-manure and control plots during experiment from

January in 2001 to February in 2002
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£5 EAXBRME(2001F 1 ASHE200242H 25 B)MMAREZ/EHR SMBC & W&
3AEE RN SMBC MR FEHE(pg/e)
Table 5 The average SMBC concentrations during whole experiment period (from 5 January in 2001 to 25 February

in 2002), and that at the three times when SMBC reaches high concentration after adding of green-manure

XK WHE ARG
Mg & NF Mg & AF
n=11 n=14 n=13 n" =3 n** =3 n™" =3

LU (PRAEME) 213.7(52.1) 451.3(85.1) 462.8(62.9) 233.1(51.5)  516.5(43.1) 528.3(18.6)
X B (PRAEIRZE)  180.9(46.3) 400.2(52.7) 436.8(56.5) 170.1(13.5) 401.8(20.6) 448.4(14.0)
L P<0.2 P<0.10 P <0.50 P<0.20 P <0.05 P<0.01
*200014E 6 AISH,7A 12 HFM 8 H 24 HR#¥
x> 20014 SA 19H,S5S A30HM6A 20 HRHE
=+ 20014 SASH,SH22HM6A 25 HRE

3.3 TR SMBCH 6"CHER

ERENERNFITHER(EKS) , ERENERBMAREZ/S 1 % SMBC R &
KEFWEBERGEIE 3 MREANEZREENEITERCGE D), BRUHR S"CHELER
RO XS B B B ER RS, BRESFHVRERK/ATT ST, R0 #
BE - EREZ/GEKMAN SMBC Y SCHBER THEM(RE T .. BIMERBMA
BREZE,BRESMATFLEMK SMBC S BA B ENMN ,EXBAEYEYE K
M oPCHEMN TR ENWIN(E2), 3N LRAMEYEYRTRI T s°CH, TiLk

£ 6 TRHE(2001 41 A5 HZE 2002 4 2 A 25 H)SMBC & 6°C {8 (FH1{H/%)
Table 6 The average 8" C values of SMBC during experiment (from 5 January in 2001 to 25 February in 2002)

R 1N /%o BT %0 INFF %0
%o B3 (Hr HER 25) -23.1(0.5) -22.8 (0.5) -24.0(0.4)
LI H (PRAER ) -23.0(0.5) -22.5(0.5) -23.9(0.4)
(- R¥ P<0.5 P<0.20 P<0.20

F7 MAREZEHI SMBC R E MWW 3 @R, UEMAGHRA 3 6 ER SMBC @
" CEH(TFHHE/ %)M S AGEITER
Table 7 The average 8" C of SMBC on the three sampling date when SMBC reaches high concentrations and on the
following three sampling date

AR 3 A5 E R JE 3L 3 i a)
N X JNFF Mg i) NFF
BfE/A-H 6415,7°12,824 5-19,5:30,6¢20 5-5,528,6°25 10°12,10-28,12*15 7:21,8:2,8:26 7°19,8:29,10°16
pagiis:i
R R ) -22.7(0.3) -22.6(0.2) —24.4(0.4) -23.0(0.6) -23.7(0.1) -24.2(0.2)
LR
Chr MR 25) -22.9(0.3) -22.5(0.2) —-24.3(0.3) -22.5(0.2) -22.3(0.2) -23.7(0.1)
(-RBE P<0.50 P<0.50 P<0.50 P<0.50 P<0.05 P <0.05

RO T 1]
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L X Eu 2. KB
Fig. 2 The changes of 8" C values of soil microbial biomass carbon (SMBC) in
treatment with green-manure and control plots during experiment from January in
2001 to February in 2002

S MR R Xt B, AR R/ B AT > /N> AFF (K 6), X 5 LEAVEY
P CER/PMRE VWIRF—H.

4 itig

SMBC & B FEM RS EN T B THEECLE 1),5 + WEHBR S BEEEEEN TS
TR (3R 1) RO A LA AR o FRATZER VG 3K 6 JEE O SE I o BRI A 5 B AR PR S 2%
BLAE -2 SR B R W9 AT, 3L SMBC W BB Ee, Rk A P S A E RN AN, T E %
R /INER T RS, X BRSRE WML, XSRINRMHEER—K" ., #4Y
YT BT o5 00 L B 7E S R TR T 8 B, MR 0 % e o B 7 B 8 oh g
Beo SRR M -+ AR LY, B M+ S B LR A R 0 78 AL 2 S S O R A
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AEEHER, BREAHSE L XBEENER BMASES LR MK SMBC LR
WIE A (2001 48 1 A~ 2002 FF 2 A)WHEES TS (LE 1 RS, HAXEZH
VI A BB .

IAh, B SMBC S RMEAELE LKA EE . BEARLKE, HEWEEHF
AAR(HE O, XTESE-PMEARENTRAKITSEHEDIBIE X, B—aHE
R R R BRI LI LR (W 3)F W + ¥ E b A2 SMBC 8 &,

3 NERE A SOC #Y o CHER/MNAIBUF (I3 1) 5 H SMBC i 6" C 1 K /N (I
FO)MH -3, XY SMBC A S CHREB R WA FE S A SOC B s°C M S AL iB
B ESHAMPI R R —B M SOC # ¥ C {5 SMBC ¥ 6°C fHZ I ZETR R (A
KH(r=0.959,n=21, P<0.00D)!", 3 NSRBI AMRIEN S CESIS
BH EHEYHZREN SCCH(AR D WERERE A TRy BN ERETRKE
AR, RIEREVHFE, WRMEYHOERERRS"C MHBEIER, REEEF
FFE RS, LRIMAZRIBZ G, SH B, A EHET H I SMBC & & %
B, SE 5 # A0 Xt HE i SMBC (9 SPCEMBIL RN Y E—BM, AWM, LREREH,
LI FIXT B M SMBC ) " CHM B EX R B F L HREBREMN AT NENFH i,
RESEHA 3 ~E AR (LA 2 fM%E7),.%% SMBC K s°CHMBESIZHEYREY
4y R R FE IR B R W

FC-HEHE(-23.4%)F C, - FEF(-10.8 %) LA RACRInCHHE &N
(103.7 %) WISE B LR R , R4 CO, W s°CHl,. A ¢, - HEBEHH "CER
Bt a4k ,78F C, - TEFEET H oPC AR IN 4.5 %o, M #EF A" C K450 B B &8 5 3L
8" C AR hn 30.3 %o, i A 1 RIR £ A 3 8] S 2k 1 6 ¢ B4 IBAE FE R R/ ™ . SMBC 4
AR 2 R PR DA R A W DL S TR % B ) 4% A Ak F R 2r W9 SE SC R L A W M R L SOC R
SMBC ZAIM S"CEMER HARERKTHBERFAEYWHBIM 1 %— 2 %", WE
WY R AR RSN EE EFEM AR BESAE, IBAMBERENE RS s°C
A% T AEY Y& AIFH =4 K CO, & 6V C i, In 276 % BRACBHM B Xt ¢ #4218
fER X R0, TERER G UK OPCER/NTF AW EYEM 6°C |, ik FreEgk =
HHCOo, M SPCHEN . EFBRRB T RS, AR TS BN ERE B/ s°C
HaF MAERK "CHMSFUNRESEEYEMT=Y ',

ERAEYERBEEMAFEOERRN S B EYEYBAHENEILR, K2
O T AHXT T SOC R E & C, M E T C A5 Y 8 SMBC Fr# . ity
wESH A EHYREYH S RERBE,"CE " C ZRBER™ , i, HEHY
BREY N AERMMEMARERMNSEETM, RKEEM S°CEMXN FIEAREKS
0 R L BEE T IEAPUR D RAE A M INGR,S0C M SUPCEEM K, XA IS KRR
EF¥E O IEREBIFZSRIZ.BIEEAMS AT HHRIZE SOM B KF2 K B Tt
VEM BN EY HENBHEEXMLEYB R ERESFHLGY HER
R SOM FUCHEET . RITH LR R XM A, Wik £ SMBC i s°CH£#
il SOC "CHIXBEEZ —. REBHEE LRSS MR N - 57 B AR 5 8 R0 8 4
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BWERBOR T LAY E LA K BROAR,ERTFLRMNTIHIN B, YMEYIE
EEKEBAEYERERER,SMBC B C,RHAES CHEARNYENER. RN,
RE & 35 H S M BT, SMBC TR B A0 F IR 4 R BE REAIK, 545 F LR H B R, SMBC 1
sPCEERA,

T30 W AR A1 0 R0 4 7E B B A 3 P C A 43183 4B I K AR [RD e i PR HIE 4 2, SOC ANt
CO, M SUCHEHZEIHZE RN -3.2%F +2.1 %2 HAE, XFRKEEM 6°C HEHSF
TS WA, B £ S M i R SR B A (A B /N B AE T, SOC B[R 3 4H AR %
FHEYBR AW ROIE,BEY G, HAX TR T EFER PR UL, SMBC 2" C W E £,
WA AV BRI AEY S R RFESE RO ER S EIER . E50E Y B BRI E Xt
CC BB EMEBRERL A T EFEEE, FR>~EK CO, # o°C1HE ¥ IR
7590 KRR UL BRI B9 = ) SMBC B9 0 C BRI, AT SMBC W 5 884 10 & 47
AL RHAMMERSE, 25N 7H 21 B(&MAM7 A8 19 HO\F)FH(RE
)T TSR, T T RSN 3 MUESAM SPCHMNEIT(REKR 7)), EREH, AR
XEIRHE B SMBC SR EEEMER BLRMM S CHEHEHSH TR, KT, LM
2SR ATRRAEREE XU C MAMEIER, XM BS B T F i Emmat" .

TP EYREYNFERERRIBERELZ  HPFENRE ONEBE)EIMEYH
W R R A R AE AT LR BT A AR E L RS EYEYERNERK, R
3, 3 S AR i B B A R o R RN (B2 V8 AR (immobilization ) o KR Y BT A A AO BR MY
HEPURBRY HEANTRAMNE S, XA AN TREERAFEFBREN D
WL I M AN XS B HE ) SMBC B9 SPCEXER (AR DWW EEFRHE., MEFFHKEER
BWAFHENT B TETRVPMEREFHSENESEMH R (RS B BE) Tee4 T
R B E B BL,SMBC 1) 0"CHELR MM B R EREER (KT B 2), HE
FIEBH S REROIEENTROT WIER, Mo e =4 K NO, Xf SMBC #) §°CfH
FAEREEEW., YMAYWEHERM NO, AR HAKW sSCCHERERMNE
6% 5|9 %™, XATFERBRIEM ALK IFE -—RIFAZEAELE A SMBC S CHH
TR B EHE MR DM EREREHA,

Bk, A LR EYERIERSREPRMERNZEER, REFNBRAHTE
FRAYXTCC S EIERA SOC M BHFERAMIIER, B— MR A ME BB,
R, EZAVES BRI RPHEYEBERERRKUES " CRLEYTEREEEN,

2 % X W&
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CARBON ISOTOPE COMPOSITION IN SOIL MICROBIAL BIOMASS
AND ORGANIC CARBON ISOTOPE EFFECT

Piao Hechun" Zhu Jianming® Yu Dengli® Ran Jingcheng®
(@ State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry , Chinese Academy of Sciences ,
Guiyang 550002 ; O The Management of Maolan National Naiure Reserve in Guizhou, Libo 558400)

Abstract

We tested whether the shift in isotopic composition of plant litter during microbial decomposi-
tion can be induced by isotope effect: microbial against “C-discrimination or selective utilization of
organic compounds. The decomposition experiment with green manure was conducted in three soils,
located different elevation in southwest China, which lasted from 5 January in 2001 to 25 February,
2002. The concentrations and 8" C values of soil microbial biomass carbon (SMBC) were measured
in both control and treatment plots with green manure ( Vicia villosa var.). The objective of this
study was to investigate the factors affecting on the shift of carbon isotope composition in microbial
biomass during decomposition. The manure-induced increase in SMBC was higher and emerged ear-
lier in the low elevation with high average annual temperature than that in high elevation, indicating
that SMBC came mainly from plant litter and controlled by air temperature during decomposition .
Because the 8" C value of green-manure and that of crop and weeds were similar at each experiment
site, the difference between treatment and control plots was only quantity and quality of plant litter
incorporated into soils. By mass balance, if the shift of carbon isotope composition in microbial bio-
mass only induced by microbial “C-discrimination, or only by selective utilization of organic com-
pounds, the 8" C values of SMBC in the treated and control plots at each experiment site would be
equal. The experimental results showed that there were no differences of 8 C values of SMBC bet-
ween treated and control plots when corresponding increasing of carbon concentrations in microbial
biomass. However, those differences occurred following sampling date at both Xiaohai and Bakai
sites with relatively higher annual average temperature, and the & " C value of SMBC in treated plot
was higher than that in control plot, indicating that the degree of microbial decomposition and quali-
ty of plant litter will effect on the shift of 8" C value of SMBC, and that isotope effect of microbial
decomposition was complex, selective utilization of organic compounds was accompanied by micro-
bial “C-discrimination. The sequence of magnitude of 8" C value of SMBC was consistent with that
of soil organic carbon (SOC) among three experiment sites, indicating that the & C value of SMBC
reflects gross changes in the 8" C value of SOC in the corresponding samples. and may be the main

factor to control magnitude of the 8" C values of SOC.

Key words soil microbial biomass carbon (SMBC), soil organic carbon (SOC), carbon

isotope effect, fractionation, selective utilization of organic compound
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