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Abstract: [ Objective 1Soil organic carbon (SOC) is the core of soil fertility and is particularly crucial for improving
arable land quality. Straw returning is a key measure for cropland carbon sequestration in the North China Plain, yet
the specific mechanisms by which the stoichiometric C/N ratio of returned organic materials regulates the
transformation of soil carbon fractions and carbon sequestration efficiency in Fluvo-aquic Cinnamon soil remain
inadequately understood. Therefore, this study aimed to evaluate the effects of returning organic materials with
distinct C/N ratios on soil carbon fraction transformation and carbon sequestration in Fluvo-aquic Cinnamon soil.
[ Method 1Based on the principle of equivalent carbon input, an outdoor pot experiment was conducted using Fluvo-
aquic Cinnamon soil from the North China Plain. Six organic materials with different C/N ratios were incorporated
into the soil: corn straw (CS, C/N 45), wheat straw (WS, C/N 82), rapeseed straw (RS, C/N 30), soybean straw (SS,
C/N 21), soybean meal (SM, C/N 7), and cattle manure (CM, C/N 12). [Result] The results showed that the addition
of exogenous organic materials significantly affected the differentiation of soil carbon fractions, exhibiting a distinct
temporal lag as well as a mismatch between microbial growth and carbon sequestration function across the C/N
gradient. Particulate organic carbon (POC) showed pulse-like growth in the early stage (3-9 d), whereas mineral-
associated organic carbon (MAOC) accumulated slowly in the mid-to-late stage (69 d), displaying an evident lag
relative to POC. Meanwhile, microbial biomass, respiratory metabolism, and nutrient supply—demand status closely
associated with carbon fraction transformation also shifted accordingly, with pronounced differentiation among C/N
treatments. Specifically, although the low C/N material (SM) alleviated nitrogen limitation and promoted early POC
and MAOC formation, its high net inorganic nitrogen accumulation in the early stage, together with low microbial
biomass (MBC) and a high metabolic quotient (qCO2) during the mid-to-late stages, resulted in a low net MAOC
accumulation by the end of the experiment. In contrast, the medium-to-high C/N treatment (CS) exhibited nitrogen
immobilization in the early stage, maintained relatively high MBC levels in the mid-to-late stages, and effectively
averted a surge in qCO2. By the end of the experiment, the CS treatment achieved the highest net MAOC
accumulation among all treatments, with the highest soil carbon sequestration efficiency (SCSE, defined as the
percentage of net MAOC accumulation relative to the total exogenous organic carbon input over the incubation
period, 23.96%). [Conclusion] Based on the carbon sequestration performance of the six organic materials with
different C/N ratios, this study preliminarily revealed the pathway by which the material C/N ratio regulates carbon
sequestration efficiency through inorganic nitrogen supply—demand dynamics and microbial metabolic status. This
suggests that maintaining the C/N ratio of returned organic materials at approximately 45 optimizes the carbon
sequestration capacity of Fluvo-aquic Cinnamon soil in the North China Plain, maximally converting exogenous
organic materials into stable MAOC for long-term preservation in soil, thereby enhancing soil carbon sink reserves
and improving arable land quality. These findings provide a theoretical basis and scientific guidance for the resource
utilization of agricultural organic wastes and the development of green agriculture.
Key words: C/N ratio; Carbon use efficiency; Mineral-associated organic carbon; Soil carbon sequestration

efficiency; Microbial functional parameters
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8~12 XM A o HAMNEANEIBRELE (CIND 5 T B T BMERS, B2 51 i
CIN A7, AT SZma i A= A QUG 3h R E R AR (MNC) (B, K CIN (2R AL,
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1.1.1 gt AR | v BV R B O I 855 5 T RS R R A 58 B Ab S St
JEHh (40° 157 N, 116° 55’ E), iZAEHhAb T3 i v AR I AT i AR IR A2 B X
AL T HEAET JE A, T8 T T RRE 1 =g 2= RS, 3R 115 °C, 4 H IR %5 2 746
h, FHXTEREE 58%, JufifA 195d, PR /KEH 610 mm. HIESEAEE 1, EHUE M
JEAEAH 0~20 cm #)= 3%, GIFRAHL PR RERWE T 5 mm iR A @R AL
+. HIEAPUR 24.01 g-kgt, & 0.9 g-kgt, 4k 0.58 g-kgt, A% 7.81 mg-kgls
1.1.2 XA YAE AR T 6 M RIBRE L KA HUAEWE St R, 2o oK
FEFF (CS, CIN g 45) . /NEFEFT (WS, C/IN A 82) . JHERSFT (RS, C/IN N 30) . K
GAREFF (SS, CIN A 21) . B (SM, CIN N T7) FiIZE3E (CM, CIN N 12) . %4kl CIN
K, BRI 9K CIN AP (SM. CM AT SS, C/N N 7~21) AifiE CIN kb3
(RS, CS fil WS, C/N & 30~82) . Hrr, &IHFEHIIMTREUR ™ it A F ALk, 54
P 3 mm; SRR 3853 il 2B AR B S G B R DA B = I 2 A B T A
1.2 ¥t

I 2RSS, W EXIE (CK) FILL E 6 i AL (CIND ARG, 3t 7 /M ab,
A 3 IRE R . DUEKREFF I oS, $2 RSt i 0, S 2 A AR N
w4 CS, 300.0g-pott; WS, 384.4g-pot?; RS, 360.0g-pot’; SS, 383.2g-pot’; SM,
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319.1g-pot?; CM, 694.1g-pott. ARAAHEALME (PVC) MR, SRR, ik
45 em, WERIERARAN 24 om, ZARTIE WA IRE N 4 cm. S5 3 om [ [MIHE, &3+ 22
kg, BEEM (N:P:K=18:18:18) . AWK L ALK HIER MR G S HALES R i
H AL R, & ABUINE &8 600 kg. 7 #83% 48 50 i e K R e | E ik o X, &%
T E/K 2 2 H [ FK 21 60%.
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MAOC K 75 i il B B 73 -1 OV b AT M0 B 4 e Bl BL 53 pm AR SR, >53 pm
W2 25y A HLB E SN POC, <53 um Righ 419 FR A WL & LN MAOC. #4144
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input
A, SCSE N RLAE (Soil carbon sequestration efficiency) ; AMAOC N F7 B 445
BRANBIZLE, g-kgt: Cinpu NIEINFISNEAHIEL AR, g-kg?.

2 45 B

2.1 A[E C/IN BHIRER M 15 kA 554 10 & B R SRR IS4

IAENLRP AL ERE: CK T 5 B35 T SOC &&= (P<0.05) , {H& 4L SOC 7£
i AR AR 2L R BRI LS (K 1) o iz REd, WS Al CS AEBARL IR EhHI,
FlEdERi7E 1.16~1.36 g-kg Ly N, K SOC & &4 5k 25.07 F1 25.05g-kg?; 5 SOC 4%
& Rk —5, POC 7ERT 9 KW H b e, 2RFRIH, LIRS &b POC
TERE, NT59 g-kgt HIE le nlA, AFIAGELR MAOC IAWERT [AIfE/E B B 2 7, CS.
SS. SM. CM [ CK AbBEISFESS 34 RikUg, 1 WS FI RS AFE N FERE IR IG5 69 Rk,
Hodr, WS A ERUEAE 4 A AN 5 b BE R s (20,17 gkg) , RS AbEERZ (19.729-kg
D) . iAIEJE, FALEER MAOC B FTIRlTE, FEiRIA N, CS ALFE MAOC 7 [Al i H 44k
Hidf s (18.66 g-kg™h)

BT LA A VUK 1 5 2805, 105 253 (R 20t B B AR50 R B B AR X LN,
M LA 8057 3 SR HAR NG 438 41 53 PR BCSIEma 2, BRI, AR Fidh— 20 R F 4% 33k 4 4y
PR, DUHFRR AR T30, A SE aF s B CIN PRI IR 2 7 1)
RSB . T FCRIN, WA EE TR () (e, & 4b3E SOC H k& (ASOC) HJR I H
e BT (F 1b) o TEESFRAI 0~49d PN, JALEEASOC 185, HERIENE 55
K, CM 4FEFIASOC EEFETFZE 0.57 g-kgt, BIE & TR AR, 55d 5, b
ASOC SHLH _ETFi#a%h, CS Fl WS ABEASOC 7E 55 77 45 I & B0, 4> 7% CK AbFEEETH
T 5.32%F1 5.34%. WHRTENER TR, POC H#ENE (APOC) 7RI H K Ab 2
B HEAEEZER (P<0.05) . IV (0~9 d) , SSF1CM ALHEAPOC 4 2 Ik
MAIGK, JEAHAT R SE, B CK AR 737 B 52Tt T 11.04%H1 22.81%. TESEFRIIEE
9 K, SM Il WS A #JAPOC &K T- RN ) CK 4b2 (9.51g-kgD) ( 1d) , =%
) MAOC {#25{L BEAMAOC (4344 1.97 g-kgt Ail 1.24 g-kg) #1EE 7T CS. RS. SS.
CM # CK &3 (E1f) . H% 9 Kig, APOC FMAMAOC #4b T 5 ke sE s SiiiEsh 4
FIFE, BLERFRHE 69 K, SAHAPOC 535 NI, Hr WS Ml RS 4b F iR I 21,
IR 55 RIS RS T 24.07%H1 22.21%; [FH, & AFIAMAOC ¥ EE1m, HE
SM KbERAMATE LI A BIEEAE . WS AFERIR 5K, HAMAOC 57758 3 RIEnT 4.27
g-kgl. EESFRHIES 86~93 K, RS AHEMIAPOC Zefbfe NE 3, JHFIEREFRE 93 K, H
APOC £ #i&E (1.53g-kg?) , 7354 CS. WS, SS il SM 4b B FIE 1) 4.37 1% 2.63 i+
2.82 f5F1 2.03 fi5, % CM b3 FE(H POC #i (-0.37 g-kg™t) HILXHE T E e m T 5 fi5LA
b FEHAMAOC 15 B EAE fo Bl TR, ARMCHRE R, fEizid i, CS AL FAMAOC
BARARALIE B/, (HARIIAMAOC fims AHIEZ T, SM A3 FIAMAOC KIAGiit &3 /K
L PR BN, {3 0.002 g-kgts
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W:a) b)) Loy d) . oe) D SRALEANEE (SOC) . LA HIEARLE (ASOC) . BikANE (POC) . Miki
HHBARKE (APOC) . B AEANE (MAOC) « B4 &S AHIRZ LA (AMAOC) ; CS. WS, RS, SS. SM. CM
A CK 43 ARE T KAFEFT . ANEREFE. TEREF . KERAT. S, AF3efx 4. FHE. Note: a),b),c),d),e), and f) represent
soil organic carbon (SOC), change in soil organic carbon (ASOC), particulate organic carbon (POC), change in particulate organic carbon
(APOC), mineral-associated organic carbon (MAOC), and change in mineral-associated organic carbon (AMAOC), respectively; CS, WS,
RS, SS, SM, CM, and CK represent corn straw, wheat straw, rapeseed straw, soybean straw, soybean meal, cattle manure, and the control,
respectively. The same below.

Bl 1 [ C/IN Ppkbib 3 R 3% SOC. POC. MAOC 4k &5 i K 1% A8 A B fy i i) A A 34
Fig. 1 Temporal dynamics of absolute contents and net changes of soil SOC, POC, and MAOC under different C/N organic
material treatments
FEMELRY b, AW O 2 AL B A AR I i e (SCSED BEAT T HLAL M, SRR 1
Fis . FESEBEANA CIN GHYIERAINEAT T, CS AMBEARM M B A fE i =i, O 23.96%.
MK C/N (SM) AEFR [ B e i MK, 1008 0.04%. Ukl L, K C/N (SM) AbPRRERS

http://pedologica.issas.ac.cn



+ ok
Acta Pedologica Sinica

B F I POC. MAOC (B, {EREEILRESIAE: Hm CIN (RS, CS) At {ieift POC
)5 IR R & MAOC RS E [l 47 ; WS ALHE ™ MAOC A7 B I (A A 400, %5 CS Ab R
R B 55 ) A e A e
7 1 [ C/IN ¥R K BAEIRR 3 88 (SCSE)
Table 1 Soil carbon sequestration efficiency (SCSE) of substrates with different C/N ratios at the final stage

posE|
AMAOC/(g-kg™?) SCSE/%
Treatment
Cs 1.117+0.1470 23.96+3.15a
WS 0.581 7+0.198 8 12.48+4.26ab
RS 0.456 6+0.115 8 9.80+2.48ab
SS 0.534 2+0.259 7 11.46+5.57ab
SM 0.002 1+0.117 8 0.04+2.53b
CM 0.549 2+0.345 2 11.78+7.41ab

e Cinpur SMEENIELERE: (4.669-kg™h) o FIFIAF/NGF RS AR B RfAFE % Z R (P<0.05) . F[A. Note:
Cinput, total carbon input from exogenous organic materials (4.66 g-kg?). Different lowercase letters in the same column indicate significant
differences among different treatments (P < 0.05). The same below.

2.2 AN[E] CIN BHl4IRIxS CO, AR

ANTE] CIN AR I 5 25 A0 BRI = AR (O HETSOE B A7 A8 2% 22 57 (P<0.05) (18] 2a) .
HUEATEFR], S AL CO, HEBOE B BEI (8] I « ET—Rirdh T E—ap il T
IR B AR AR . 1B 22 FT LA Y, 7ERSFRINES 3 K, BR CM ARREAL, HARALEE CO, HE
JBOE B T CKALEE, Horr, SM LB A AL BE S5 B8, CO. HHBGE &y 1480
mg-m2-ht, & T HARALREE (P<0.05) . ERIFRME 9 K, FAH CO HFsuEE RN
HAFREEER TR, JLrb, SMARE T FRIREE R, BB TR T 62.15%. fEREIRINE
15~34 KW, BALH COp HFBGE AL T RN E KK, BEJRERIRIIEE 42 IR T,
SM AL FE R BRI B, B 34 K3 R T 90.45%, SS AbERIK 2, NRENEEES 85.46%,
5 SM 1SS AL B ARAL AN A b, R ALEE T FRIREE RN . RS IR, & ALEE CO;,
HEOE SRR DN — ke, EEFRIEE 69 K, SM A SS KRB A 7RI HE 62 RARTH T
26 f5H0 12 £ . BEEFRIIEE 69~93 K, EACEABMIEFEAN, A TENFRERIRS. @it
B WAL CO, HEUE B HEAT BRI, K CIN 4bFE (SS A SM) HIHFIE & 2 2
T CIN (CS. WS A1 RS) A3, Tsh#iii CM 425 CK 43 CO, HEBUEEAR 2,
AT 5 I BTG B HE A Y 1 — B

2b 1, AT CO, HEBOE & AR 5 B o0 An ik S X2k, ELREEE CIN BREZRI T
B, o CO HEBUE B AR X (R R0 B VAL B AR S B R 2 BT 3. o, o — A fe
A, FEXS AR IR 27 R 5 69~93 REBRHFBUKT-: IRUEN A E LM, HEIRE
27~69 RN IBRHRBUK AN B, I BUR i HEBOE & . th4h, B 2b BoR, %42 (CS.
WS. RS. SS. SM) HIZEUEALE 554 388, 288, 422, 688. 896 mg-m2-h?t, CM AL
FIENIE 5 CKAHILT, N 170 mg-m2-hs 52 TR, (RA IG5 7% T 41~150 mg-m-
2-h XA o
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K2 AP CO HEBUERHIN FFEhE (a) S&ER A (b)
Fig. 2 Temporal dynamics (a) and kernel density distributions (b) of soil CO, emission flux under different C/N organic material
treatments

2.3 [ CIN BRI LR TTAL BRI

AFE] CIN BRI G, RN E (ATIN) FERZEZER (P<0.05) (&
3) o HiIREIR, EREIFRWIA, dm CIN ABE [ IRE) 1 E I AE E, TE 2K CIN (SM
A1 CM) AEE MR BRI BN A E . 357555 3 K, i CIN (CS AT WS) AbEERIEHL
R T R CK B s T 42.14%. 40.45%. Z}GFRHE 55 K, CS AbFME [ A &1
FUEAE, FKCIN (CM) AbHFE AR 1.67 5. HILLZ T, K CIN (SM) AbHE BB
TR IR DR A, IERIRAT 21d L EHL RS EPGE BT, 13 biE %0y 9.88
mg-kgt-dt (BLNt, FED o HE 3740, AFET NOs-N HIEIZIAR Y, &ALH NHa N 4§
RSN IRA Y RAUKT, RIMEORIIZMTAE YT, SM ALBERT NHs-N 15 &A1
FIRHUET 9d WARRIE RERTT, I TS 9 RIEFIE(E 64.32mg-kg™, BEJSfEE TR
FI55 21~93 KA PLE R, ERIERMIFAEZE 1.05 mg-kgte 5, NOs-N & BEIES A K
BA BRI EE (P<0.05) , /& C/N (CS. WS #1 RS) AbFEEIRRINEE &, & it
B NOg-N & B ERIR IS 55~69 KA IABImARME, Hi% & &0 %09-87.62 mg-kgt.
-89.04 mg-kgt. -122.4mg-kg?; fik C/N (SM I CM) AbHEEfA FRIUAEN 1k, SM Fl CM
REBRAEH: TR AN NOs-N 14 AL S 543004 221.6 mg-kgt. 96.44mg-kgt. £k, AJF C/IN
AN JE X8 LN R AR 2 252, i CIN (CS. WS AT RS) LA
BRIV EE &, % C/IN (SM A1 CMD IR 5 KA AR .
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7E: FEREIFRIR NHy N I NOs-N (i i Kl s SRR LR (ATIN, NH.-N 5 NOs-N R LR A
HH LR LR R AT BV RS R R e o . ARG S BERORAH R UK SR FIAL B (6] 47 45 B35 %2 7% (P<0.05) . Note:
Bars represent the net changes in NH4*-N and NO3™-N; data points represent the net change in total inorganic nitrogen (ATIN), calculated
as the sum of the net changes in NH4*-N and NO3-N; the slope of the dashed line connecting the data points directly reflects the net

transformation rate during the early incubation period; different lowercase letters indicate significant differences among different treatments

for the same nitrogen form (P < 0.05).
K3 AfH CIN BHIYREFE (a. CS, b.WS, ¢. RS, d.SS, e.SM, f.CM) FEHLZE (NHs*-N. NOs-

ND ISR
Fig. 3 Net changes in soil inorganic nitrogen (NH,*-N and NOs-N) under different C/N organic material treatments (a. CS, b.
WS, ¢. RS, d. SS, e. SM, f. CM)
2.4 AR CIN BRI HE YRS R E D E I E R0
NEAHAIEERN B ZSAE T qCO. 5 MBC sl RAFE (Bl 4) o EREFRIIAT 9d
W, Bk CK. CM FIl RS &b¥4h, HARUHR MBC M52 EH#F, Hrh, SS 5 SM kb
B AR, AR AL TR T IA BIIE(E, MBC S HA 421.1 mg-kgt F1 339.8 mg-kg"
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1, BEETHAMLE (P<0.05) . £HIEE 49 K, %A MBC 3 2BIAFREE R T,
Horpr, I CIN AEFLL SM 4PN Fd i35, H MBC [£ % 15.04 mg-kg™, JyizAbBEE AN
WA . BbAbh, SS AbHAG HUE(H N BE T 89.70%, %% 55.98 mg-kgt, mMilFIHMH CS 1
RS Kb HM4EFFTE 110~120 mg-kg ™t Va1 . HEANFJEHE, &AL MBC — Ik [H 7, CS. RS Al
WS KB 735 fE 55 55, 69, 86 RHIIM B PEIE(E (258.2. 223.5. 237.3mg-kgh) , FH)5iE
TR, [FM, (K CIN 4LH (SM A1 CM) ) MBC 2K T CIN b3 (P<0.05) , H
H1, CM fE55 55, 69. 86 K737y 164.9. 53.42 A1 116.6 mg-kg?.

AN B S AL BRTA] () qCO2 PRI R 2 57 . 559755 3 K, SM 4bFEf¥) qCO2 N
9.30mg-gt-ht, FEFIAS b RS, WEE T CS (4.01) 5 CM 4b# (3.78) (P<0.05) .
TEREFREE 9 KA 55 KM, K SS Al SM AMHRJ s Kok, HAKILK) qCO, ¥k At
5, {HIER 27 KH qCO, BEMLT SS (10.37) 5 SM (9.79) #b¥. 5 MBC LA
[A], %55 R&UHE qCO HIMF 2% H ik, Hi, CKAAHANSFEARIE (0500 « &
%69 K, KA qCO, W3 EF, SM ALBEIE IR A K (P<0.05) , ik 28N A I {E (30.21
mg-gtht) o tjE, &AL qCO, P %, MfEZ L& THE, H SS A SM Ab# 54t T
B KT, BEmE TR WS (3.86) Fl CM (2.50) 4B, X L3N B IR0 L I MK C/IN
A3 SM 1) MBC U8ME 5 qCO, = e LRI Al HANF2E, HEHE (69 d) SM ALEE ) gCO;
RINReEAE =, RN AR MBC 1R ARG M H S CIN 4b3 (CS T WS) 1) MBC
EE 2 PR IR R, BAEBERMRIY qCO2 /K, %45 UL CIN A HLYEHE R, 97
HH 5 BARE IS 4E R = 1) MBC B B qCO2.
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i:a ‘a0
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5 200 E
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; é 2‘1 2|7 3‘4 4|9 5|5 6I9 7.6 Slﬁ 9|3 : z‘ é 2‘1 2|7 3‘4 4|9 5'5 ﬁlf) 7I6 slﬁ 9|3 I
B3R K H Time/d 1738 Timerd
K 4 AN[E CIN B HUIE A HE T E 3R E A S (MBC, a) FRUZEYREE (qCO2, b) Bl Al f{)4R
1k,

Fig. 4 Temporal changes in soil microbial biomass carbon (MBC, a) and microbial metabolic quotient (qCO,, b) under different

C/N organic material treatments

33

3.1 AR C/IN BRI TIRIRE 57 B 7 2 R BB 7S R

AT 93 d IELE A A R A, AF CIN ALY A 1R [ B 8OS IfAE I
e, T RPLH BB T RIER (B D o %0 RIAR S ARREL S TR AT
TRV 3h & 3 B A AL B A 1) 22 A Ok

Ko T AN B AL A AL e, B RA D MR Ry . wlie I (3~9
d) , KEG ANEA FLDRE AR E T 2 e R AR R R, U5 R 153 DA 2%
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fife, DRI AE — E FEFE b ] BRIK B4 A 1 e vy DR 3 B () AR % 4%, 8Ufd POC sieai ik =X
WK, SR, RS AHEYAPOC EITERSFRA MR (B 1d) , XEMRE S A H 1) T34 /)
7o SRR IE IR AE e 4 — 3, oo FARRE R v] RE 2 BIW kB PRI AHET S, MAOC 1)
SRS EN R I B 3 fE i (B 1), iX 5 Zhao SIS T 421k 693 2H 35 M0 U K fir
BN ARERER, B SM AHAN, HARAFA AR TR 69 KikF|ig
fH, 5 POC JAUERT [ et ST b (B 1F) , i P 2Z R S RAEYAN S 10 MAOC R %
R8s, R A WLk & A WEY RS 8 % 5 A se iR e M g aS4Hy, 5
Schaeffer 251171 J Ni 251812 HH (1) “HiAE ik Rt MAOC B EHTMR” M A —3. Mao 19
WA R FEFER I, MAOC [T i 72 75 B8 Iy T 10 it &1 A At LA R Bl A= A [l ik
2, A el A NE R MNC, ik, MAOC T 75 2 (I 8] A 7] B4 POC 1)
VB BRI o T TR TR A

BEARKZHUCEE (SM ARFERRAN) #4355 2 LA PR tb e, HEE AR E & CIN
255 R AE TR AR NS, SV AL R 5881552 CIN RN R AR ik
CIN B EHEAL B o0 e e S S LR BUK S TR R A A RO D FC A= 2 B 5 I AR A b 2
THELA TR, Rl AR DL I FE (200, iRkt A ER R4 A, DRI T 76 46 300 N AT SR BOK & 1)
POC. RE&tntt, BEAZMET SM ALFEH) qCO, 7% FH i (38 69 Kik 30.21mg-gt-h?,
ab) , A i 1 R AR IR A A IR B DAL 2 AR T 2CHE R Y, SO B T #E,
HH JE BATAE P (R S T A o, MBC B2 R F%, IR T7E— @ FEEE EXT MAOC [RFLETE
B RS, R4S A SRR IS 5 IR SR AR AR B3 B P AT . SO CIN B LR,
BRI HTH MBC 7 & 2K TK CIN YR, (B Hd s CIN b3 MBC & &fad
TR E BAR T qCO2 (Bl 4) , XFh AW AE Y &k AR PR B E W 5 e
R R (CUB) MHREARA, dis CIN BHUWIRIE S ABONE RIIA4E R a4 Rs
), RIAE— e FREE RS T A M ) o0 it R i 2 A HE AR, AT ASE /N 7 T R AR R 5 TE AL
B TEAE R A — AN AER B R 3 BBl A 23, R A SRR T /N 23— i el e A LR AL
(241, AT & IS B B KR P i AR B AE 3 rp o SR, ATASHIE 7oA B 2% CUE #4705,
R, JaSemt 7oA e B BC /RERVEEATIOAE . BuAh, ARFFRBL, B3vI (BT 9d) SM
5 Ws &# ) POC Al MAOC [F# Atk AR m B — 3, ¥ EIH POC S5 4.
MAOC Peigt SRR SAFAE (B 1), %R R )G MR T Re A B X Jil. SM b3 5
MR A R TR 3E T RTEISAE M mAL, AR TR S50 Y =8 s
WS Kb38 F% i 1) CIN, 33U A PiE AR 2R, MAOC HITE ] REBE 2 2 IR T W B4 Fr

FER MR T ) SR I B
BEGAM], A TEMEE E] MAOC 147 S IR B R M B I s (& 16 , B MAOC
BPEIFAR R — A ERS RANIERE, ML TEhARM 2 8], FiIR5 86 K, AW Uil 2]

FAMRER RIS 15 °C, RS EE 6 °C %I BUWAMAOC KAEM S, iXigar
RE UL 18 T o A A3 1 5 A R i A B L 45 S B S I B WL G R ) R A %
Nannipieri £ 5T R B, 4N FRIAER LIRS, AR EHE R 2R T 20T, i
BN TERE g, BEPIVEE IR e, SO ISR A VLA 2 0555 SR L) IR ORI
HR S50 VIR 4G R AR SSA, AT E MAOC & &1 ik EF. [FIR, #xfE 2a
AR CO, ZIREIAIE, ZMBEHELERG RN AEME, BARMAMAOC 5 CO; HEF
A 8 A A — B JRURE O P2 A A R I 3, RO SR T I A LBRTE B 78 2 AR
AR AE PR 1, TP AE R B IR AU, G RI CO, BRI . (HFRERR HIY
&, A WANEE T SERRIR E IC 3 LA BRI P AR REOE 2R, BRI, BRI A% i
BRI LAGRIE .

3.2 AN[E) C/N it xet & F 15 (& hik 5 1 AN AE D 5211
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AR HH e 288 A ) ST A T 8 v R Bk 5 TE ML 8t I 2 ) () A0 2 v AU, X —
BUBTIRAS A SN IR CE AR Bk R B A7 5 LA CO2 T x0di 2k 2 0] 1)~ 124

Sun ZERIHF AR, s CIN AR NI, Bl A= 4 s ™ 25 A ZURR ], T =
R BN (NPE, Nitrogen priming effect, EVE&A L2406, REME £ , FF0
) AR BRI 1k CRI AR fK BB R %N, CPE, Carbon priming effect) ; Tfifik C/N G HLY
B T RBRE, (BT 3R IEREOR RS, R S AR R (K 3e) mEWSE. A
WA REN, (& CIN (SM) AERIFEREFRYIA 5 SR AE AR 22, i SN EAE R K
BRI, R0 AR P R 1) TEWOR BB 2 (R A S AR D S 7 e 3B AR iR, 32 Rl B R (1) I 2R
(2829 g Ak A= AR U SEME O AR ST 5, SM LR R T H S B EE B R, SEREUR)
FHEOL, RIMAEREZ=YI (AT 9 d) , AEFFI I 2] L3 A K EM NHA-N 54, HERE
%9 RIEFEE (64.32mg-kgd) , (HIEFEE A 49 K, H MBC SE| %4 15.04 mg-kg
L [FIRNESS 69 K, HIELT 4RI H qCO, [IE(H (30.21mg-gt-h™) (& 4b) .
R A I AR AT AR P B 1 B R AR U SR 11X — R A1 B 53 5 3 AR B s St
VR = () PIUH R IAE AL — 58 JCHRIT 261, T ey 5 B PR B FE A58 3R 458 N 1) e 0 FH 28036 DA
Tk [ 28 U N B, HIS8 T RIS J1. AR, qCO2 XJIRA CIN [ R FE A&
F I TR R 2R AR A A, VIR AR S S AL B R AE I RN B AR . X
AREZ RN R CIN AR 215 R B PR E, eI s CIN R 1R 2R
B vy, DT T LR B 2 B I Y R 2 (R A [ 46 I R 21

AT S, Hmr CIN (WS FiT CS) b3 B 7EBEF2 W A2 5 AR i T 20 faR 2%, 51 R e
Yix LIETEHLE B SREN G2, TR R T G 208, (R A [ B SEmE 1T 5, TSR0 i B4
[E] 5 200 T A 2R IS AR DB TR AR L B A o 2B A R, i A I 1)
BAE—EFRLE ] REA T Fe e TR AR A 0 A 8 R e R A/MBE 1Y) 403, DT AR 25093 i 2%
e 28, A NUDEE R ZUTE R 22 35 R, 73 DAZE R L35 N S B 1) 97 40 PR IR A 129,
173 R T SRB/N G AN ITCN 5 BT A YIS 4t T 78 S I Re B ITRIR, ATk 1 ik
YENFPIRT, ARITAYER IR E H 5 4. 1Ak, Chang SEBARIH TS5 HRH, B
TUEE DRSS, R FRAR A R T MAOC B ZEARER 4, IX FEUESE T /R CIN B L
BEEAR S BERE 7. 25 b, ABFFIAA, HE CIN Pk m ik sk ae, BEIRIR T2 R IR
il 2B YR AR SZ B, AR A I 2R S U T ERA B Y OR Y 2 B TR AR AT AR
56 B RAE YR SRR )RR, b “HTAZUE E, JE AR E” RS AL
MAOC JE ) i AR B 1 2k Al PR, A0k CIN By TR/ 5 00 [ ik 5 L ZEURUAT
F& SR B KRR e A7 I SRR T AE
3.3 WEITE LA REN T KR HE k&R LRS- &S

G RCR- PFaE (MEMS) LA E M (K CIND AR ERIT
MAOC KB M. A FEER #1385 TR R Y £ 7~82 () C/IN BHFEJaHE N,
AMAOC Jf-KBE%E CIN BRI, [ CIN N 45 [T KA AT H A P (3 R R it de AL
(R D o XERHAHEE B JIAZ YR A 5 SR E s m B, 5 YRk Z A %1
B, LETHEMNE (NHS-N. NOs-ND AR EMRE (MBC. qCO2) —# 4
HAERMZER . Fim CIN (CS) abHEz FrCAE BrBe /i e, R RTE T H A B RS E IR LF
Wb T = H WA AT, T R AR o A AR BT R B 1 v PP PR A0 () TR, SmT e R 4
PR AT S B RS2 H, A RUE M BEA AR R ST BRI IR AT RE (IR AR 2L 95961
FFRWI, K CIN BHLYRILEER) MBC 32U 7, (RS HHE ol =7k (Kl 4a) , R
BT PO IG K R E PP I E AR E 5 BRI HNG 5 T AE P sl K 2 TR A7 A A A T I
%, REE TR R ZL R B3 80U BIRAE R DL B B AE KR, T MAOC H
TR UG AT R 203 T, 3 A R 2% . WIS &b T DRI A o U PR o) S B0 A0 Mk R AE AN

http://pedologica.issas.ac.cn



+ ok
Acta Pedologica Sinica

FrI AR SZ R, DRI AT e (iR A S A A0 DR Bt 4 ) TG 2 e o e il AR SRR I 1) 5 e, 3K
FiR i REAEAT N, (ARSI B IPIRSS, AR 10 Bel, Rk, ROAEEI T 5537 5 )
FEAEVIRL T AT IRIHE A R B RIBRYE, MTT BRI T AR MR A [ e A & i
A TN, T A VDRV o T A K IR & A 2 2 X ) 5 S B [ A KA AR e I AR S Ak
XIH, FAERREAL, BMIK CIN &4 NI EA SR E 5T, HEmRE T, e
CIN M N AR ARG, HAKEE S BT RESZ IR, 24 CIN h 45 it i, 4l
AWK S MAOC [ A7 2 18] 5 Al Ik 2P B8, Ak, EARIG &M R, ATl 6 FaHl
YR EL CIN 45 B FOKFEFT AR BRI H (R MAOC &8 4k & 5 [ B R i A (3R 1D,
H T BRI, ARAFFALEL CIN RAIEVEHE M, HARXBEHRYRHIAR TR R . 4P 4E 5= KT
PEA A3 S AT I, CIN 5Y0RIETY (28 BAT FH W] R0 A% H [E ik B2, DRI oK 42 R0 1] FHE
V) RUBE B FoAth - S8 SR R AR, 15 75— 2P IRIE

3.4 ARBRSRE

TESFRERANGFAE N, AT RN CIN BIE . YRR GREFFT. SR, 4385
B PAR 3R = AR MEMS RUEHAT T 26 Erb . sl BIRAIN &5, AR
X MEMS 5 50 2 8 b T Bt . ARARCL KRG HAEZS RS0, 1A 0 4 1 X ) 52 gt
VEAE ZIATER T . Horhr, Cotrufo S50M4I%E T2 BR R LA WL 7 R E AT M LR G i 45
BRI, WS HENUR (mineral-associated organic matter, MAOM) IR 5 w2k 4 i %
HEAT LA MR A 5%, 1T Xiong &FBU S Wu SEBOIE 7K ARG L i R 8 R Bk — IS Tl
HPRAR LB R CIN FE4R THAS FH L33 e SRR rh e R HE R OGS VE . EORH SR AE IR
T DA SR K PR R 394 JJHBAESE T i 5T (IR CIND JEYIEEHR] T MAOC TR R4 SLAEZE
AT, AW AR R LR RIS RIR S G Arw e, 45 R EoR, ¥k CIN 2128
45 W [E R Re it (R 1D T R 2 050 1 22 iR R P REAE T R HAH S /KRS =y S
ARMEE LERAE MRS 5, R, RS EUR A NI E e S v, 3B R I i P&
Yk R R IR B PR S R, WA CIN BE— 5 UK T S E M A AT, B CIN
TR FEA SR CIN FRIR R L. Beah, HIEF WAz 7l fExt MAOC F [ F A
JIFEHE—E B, RPN RE ) S AT B PR B T RN ) 5 R AR A R SR B R 2
21, AEE T PR LR B TR AR BT, AR W . BRER A R
FHIE T e S5 HAR R B LA A 22 e, DRICARHRFE A3 00 CIN Wi S8 RmT e B — e (1 1%
FAIK G SFAFANE . FHIE RS UL, MEMS B35 A ARk 5T 2850 PR e sn 138 8 7Y DL K K
Iy IR B — AR .

SR, IR ZE IR R AT 52 IR T AR 6 R P B RUBE S5 0000 Ja 3 o % T AR e == 4b
RS, Z BT EYR R IR FR DL oK s S s, 5 A E 2R
RS — B ER, JTH YR 20 H IR 5 I AR R I1E 3R &
BERYR, UK EEWTHIR N A SNIEAAL M AR b - A IR IR G4 A B R IR B AR RE T
AT EALER ) SOC & BAERE TR P a2 I T P % (B 1a) o JeAh, ST ALK A =,
93 d JELLIE RN & T AN, FACHA [ e 8 R e i YA A fr it — P BRE . R, BT
S = WP AE DR R AR SR AR vai HE AR DL S A PR S O S Bl e, S
FHOR S BTk . UG AURFE BI85 i R 5 5 DA K SRR b &5 (R 4, 1 B ) e o
BISZHE RS B, JEHRAER IR AR W MAOC 315 CO, kBT HIfEREh, BAR %
TERG 7% G BRI AR A AE AR I [ RUBE b 5 e I It 5 v B2 DT T, (ELAT s = 72 A B 4 i 3 X
PABSIE. [RIt, CIN Dy 45 7o 45 I BB 80 Re 55 AR X — 4516 52 IR T 55 ik 5 a0\ FRDA 4 A B
FEARZR, ) A 39E A Y B ] RUBE MRS A7) 75 25 RS RS IE
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4 75 B

5T 93 d =AM AR LSS MM ZE R, AT 6 FANE CIN AHTEHR sz
M R b~ S i 2L 23 Y AR AR R IOV B BN A W RERFAE EAT IR N8, B Fe 4 SRR B,
ANFE CIN B HURHA DD 35 fme 1 e LB R 2 BCAs =, BRI BB B 74 R R
POC # MAOC #4:#k, MAOC RN R JE: AE C/N A AR N e 4% i
AEDREVE ACBMRRAE , 328 1 5 I [T Al 5 AL U TR BT G &R, RIS, B B R BERNK I 2
FUE T Yk A AR E Bk P AL B RR S R s IR AR 2 MR A WL R ST E LR,
CIN 4y 45 [ T KAEFF BB RLRE SRR, A1 X I 1A L 338 [T Bk 5 5% 4 75 R e AR S 251
BEIHE. A, AL G MEMS RULHAT T —& R ERN S, R, WREER T
Yok CIN @ T E B TR A, S B AREIRS (MBC 5 qCO2) , I
Wi - 38 (B B R B P A P B 4%, s Al e vh & B R TRC 0 R R0 LR P SR LR 3 o RSk TT
FUATEEA BC bric s MOAMEEE M A HLERZE 20 5 A% 77 S DR A I R NER 1 SRR A LA
T ST RS RO T MAOC AR DTk, ARl il RFSR A e S pE 8 S P AT
WESH,
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