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Effects of land—use types on soil organic carbon mineralization and greenhouse gas emissions in Loess tableland
WU Jian-li, LTU Meng-yun’, ZHAO Guo—qing, YU Ya-nan, LIU Li—wen, LIU Huan

(College of Resources and Environment, Northwest A&F University, Key Laboratory of Plant Nutrition and the Agri—environment in Northwest
China, Ministry of Agriculture,Yangling 712100, China)

Abstract: The present study was to investigate soil organic carbon(SOC ) mineralization and greenhouse gas emissions under different land—
use types. Five vegetation types, cultivated land, natural grassland, mixed forests, shrub land, shrubbery, and arboreal land, were chosen in
Xianyang City in the Loess tableland area. SOC mineralization dynamics were examined by indoor airtight culture method and greenhouse
gas emissions were determined by manually—closed static chamber technique. Results showed that soil total organic carbon(TOC) distribu—
tion pattern was consistent with that of active carbon component, which decreased in order of grassland > forest land > cultivated land. The
SOC mineralization was faster at the early stage while became slower at the later stage. Cumulative SOC mineralization in grassland at the 0~
5 ¢cm depth was 1.26~1.34 times greater than that of woodland, and 1.82 times higher than that of cultivated land, whereas at the 5~20 cm
soil SOC mineralization showed a decreased tendency compared to the 0~5 c¢m soil depth. A decrease of 48% was observed in cultivated
land. The potential of soil SOC mineralization(C,) under different land use types was between 0.81 and 2.70 mg-kg™, with significant dif—
ference between different land use types(P<0.05). No differences in SOC decomposition rate constant k& were found under different land use

types. The ratios of soil carbon mineralization potential C, to SOC showed that the cultivated land had the highest SOC mineralization but the
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lowest carbon sequestration, whereas the grassland had the lowest SOC mineralization but and the highest carbon sequestration. The emis—

sions of CO, and N,0O were significantly higher in cultivated land than in other land use types. The CH, absorption intensity was forest land>

natural grassland>cultivated land. In conclusion, returning cultivated land to forestland and grassland could greatly promote organic carbon

sequestration in soil and slow down emissions of greenhouse gases from soil into the atmosphere.

Keywords: Loess tableland; land use; carbon mineralization; active carbon; greenhouse gas(GHG)
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Table 1 Basic situations of soil sampling sites
FH b2 HEAKL KA R TR (5273 2 i
Land use types Sample number Sampling site Vegetation type Altitude/m Longitude Latitude

Hhi 2 SRR R T KINFZ 1251 108°05'24.2"E  34°48'22.0'N
ARG TR T LINFE 1267 108°05'36.4"E  34°48'42.7'N
RIR B, 2 ThIEREA AL R T [EESNE-T-K 7 N1 1225 108°05'22.6'E  34°48'20.8"N
U RLp i [EEX=-e /T W2 1265 108°05'39.3"E  34°48'31.6"'N
AR L 5 e stalapd EL U VYN 1258 108°05'38.6"E  34°48'31.4"N
TR AR AL B VY LEYDTRAR 1259 108°05'29.0'"E  34°48'21.0'N
A7 SR RUY N 1246 108°05'25.0'"E  34°48'32.2"'N
MR TG HfilEL 1249 108°05'38.4"E  34°48'16"N
LhYEE A ALY LR DN 1251 108°05'28.4"E  34°48'21.1"N
TRHEIR A 5 ThEE = 2 MRS RIS AR 1239 108°05'35.6"E  34°48'07.5"N
ML 100 KEEAR AL VDI AU Sk 1258 108°05'28.5"E  34°48'15.9'N
LM TIPS AR 1247 108°05'19.5"E  34°47'19.3"'N
ML T FRE~ VDR S bk 1230 108°05'25.4"E  34°47'58.4'N
MR TR T % AR [ERTITHENRU R N 1251 108°05'24.5"E  34°48'20.3'N
FeAMH 3 ARG P T L AR Dy 1) RIEA 1254 108°05'38.2"E  34°48'32.6"'N
ChIERE = A AR MLt 1218 108°05'35.0'E  34°48'11.1"N
MIZTG AT GLVRZIR N 1225 108°05'26.9'E  34°47'59.5"N
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KT 0~5 em )22 39% ) 5, At b 7Y + EA MLk
2305 B LI AE 5~20 em + 248 0~5 em 1 )2
A rHE I, 3R AE 25%~T76% 2 18]
2.3 AELtF AT IEE VSR LR

H—2sh J12¢ 5 RGP b sh 534
KBTI (R?>0.80)™), 4Nk 2 fiR, i £ B A
] 4= A 5 = e ) C EAAE R R 2
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Table 2 Fitting parameters of soil organic carbon decomposition by first—order reaction equation under different land use types

I His 2K 70 = 5230 Fitting parameters o
Land use types Soil depth C, /g kg /1072 h! R? G/50¢
Hhi 0~5 ¢m 1.56+0.09¢ 3.47£0.57a 0.95 15.98%
5~20 cm 0.81+0.05B 3.78+0.66A 0.95 921%

Bl 0~5 cm 2.70+0.22a 5.64+1.56a 0.86 7.84%
5~20 cm 1.90+0.15A 12.83+4.57A 0.80 8.70%

HEAMH 0~5 cm 1.8620.13bc 16.80+5.84a 0.83 7.56%
5~20 cm 1.84+0.13A 16.68+5.78A 0.83 13.58%

TRUEIR AR 0~5 cm 2.07+0.15abe 4.46x1.01a 0.90 8.64%
5~20 ¢m 1.27+0.10AB 7.70+2.31A 0.85 11.99%

FrEAMH 0~5 cm 2.18+0.16ab 4.65+1.10a 0.90 8.23%
5~20 cm 1.31+0.11AB 8.23+2.82A 0.80 8.68%

T FBEHR G AR R NG R IR 5~20 em Fl 0~5 em 4 JZ2ANR] £ ) FH 22 1) 28 53 2.3 (P<0.05) s R IRl

Note : Different lowercase and capital letters within a column represent significant differences between different land uses for 0~5 ¢cm and 5~20 cm soil

depths, respectively(P< 0.05 ). The same below.

x3 ARIHAATEREASFINHRSE

Table 3 Content of soil organic carbon components under different land use types

FH b +)2 BSEERIRT AV LG BUIAT B MR AP AR P SR DL
Land use types Soil depth TOC/g- kg™ DOC/g-kg™ LFOC/g kg CPOC/g-kg™ FPOC/g kg™ EOC/g kg
Hih 0~5 cm 9.04+0.01¢ 0.22+0.02¢ 0.71+0.00c 0.27+0.00¢ 0.44+0.00b 2.22+0.00c
5~20 cm 8.79+1.12C 0.19+53.37BC 0.34+0.13C 0.35+0.02C 0.711.15C 2.48+1.57C
FAREHy 0~5 ¢m 34.48+3.76a 0.61291.50a 6.81£1.22a 8.73+0.23a 8.1520.50a 12.21£0.67a
5~20 ¢m 21.85%6.57A 0.33£79.84A 2.57+1.18A 6.63£1.22A 3.76+1.59A 7.80£2.07A
HEAR S 0~5 cm 24.65+0.78b 0.30£19.11bc 3.64+0.24h 4.91x1.61b 6.00£0.75a 8.49+0.37h
5~20 cm 13.55+3.27BC 0.14+48.65C 1.72+0.72B 1.31+0.94C 2.55+1.10B 5.07£1.12B
TRHEIRAE 0~5 c¢m 24.03+6.43h 0.38+25.52h 4.15£1.62b 5.11£2.07b 6.24+3.06a 8.48+2.18b
5~20 cm 10.61=1.27BC 0.25+57.75B 1.35+0.67B 1.31+0.88C 1.49+0.30B 3.62+0.53C
FrAM A 0~5 cm 26.54+2.38h 0.39+114.48b 4.53+1.28b 5.70+2.97h 6.47+2.46a 9.93+0.81h
5~20 cm 15.17+6.52B 0.20£11.34BC 1.97+1.30A 1.74x1.12B 2.30£1.53B 5.48+2.86B
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FRAESEMA . IR (519 h ) ASTR] - A
M LA LS L R CO-C BHm, BEEH b
1Y 79.43%~86.81% , 5 5K M SF BT AE R —H
X R RO AEG TR R4, S0 i A LR 32
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Table 4 Correlations of C, and k with soil physical and chemical properties

TWiH Ltem B MUK TOC

SE TN AEMEAHLK DOC BRAA PR LFOC HLUBURAT HLER CPOC 40k HLEK FPOC by ALA7 Wik EOC

C 0.928%* 0.893%* 0.996%*

p

0.969%*
k 0.183 0.250 -0.141 0.057

0.951* 0.906* 0.915%
0.128 0.222 0.162

T % FORTE 0.05 K- CBUN) 1 B EARE s #* FIRTE 0.01 K- ORI b AR

** indicates significant correlation at 0.01 level(bilateral ); * indicates significant correlation at 0.05 level (bilateral ).
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BENVR T ISEB AR A S EC T i Bl A P
BRI S NS T S 2 R T R, X2 B )
A A ST 0 g S N el NS 1 0 B 4 O 5 s R
AYEYE, I S AR A AL R K
T i 5 R R ) K, 48 v B oy A o Bk
AW aRIRIG, FEUG e ) BOUE 5 i AR 5T 2 2T
P REWIY , B AU E DI REIR Y LR 12, B E D)
TG BIAH G2 R, b 380 e Bl 2 Wl 2% | ik o0 il it B 22
TR,

T HURRA EH R T ALk AT 347x10°~12.80x
10°h Z 6], 43 C, {H1E 0.81~2.70 g kg™ Z 0],
Moscatelli 252 % $H -+ b A1 FH 5 2 o A8 e T H 3R
BURBA A= AR A KR i, % FH Tk 2B CO~C & L
R A AN LR O = T R A L
TR I o3 3, AEAT AT oA 3 i 5 S5 LA 75 o
Z [R5 U AR AT A R
-t O O 4 SR X A PR IR AR
S AR BB S e 2 B 5 A MUl & i 22 R 90
AR AR, 5 Parton SEPIR I SYZE R —
o BIAORE , HEA PR LIS 1 C, A BB S ik
SRE Rk A RREE 1 RBON R > AR >HE L, H 5~
20 cm 4 2% 0~5 em + )2 HIEAHIRE L B EA
JITREARS , S A B ) B MR R K, iRk 48.2% , AT RS2 FH
F A ERZA PR S R IE AU BT
B4 s ™, HHEE ML L R Tk 13y
B 22 A TR I RAARR 1T - 384 HLBR A Ak 43 L 51 A
A ARG b3 2 5O it 2 IR i 34 o Bk 5
ARHE EEHBNIEF AR ) o 33X HABBF S5 A —2, 7T
RS AN A 22 R 56, AT,
ARHD BT b AT, 0~5 em LR E T KENA
MU, Mt A Sas A AR T R 4
M T Ar - fbt i &5, (2T 5 ALK LB,
SR AR EL, SR BRI TR EE . 5~20 em )2
[ - 39 119 JE G 0 S s A D M 5 L BRI T
Ho s A LR T B8 IRk b B HLER B L)
B RN, IR 5~20 em - JZ AR5 1 [ 5k BE 1148
0~5 cm L JZAFTFEAG; MiHEH i T RAMEGHE
3, 0~20 em ARWTZRBFE LA™ i Bl - 38 iy /0, e
A ISR R, AT ARk o5 A AL s, A B
ERESIEE . 5~20 em 5 0~5 em T JRAHIL BRAGH (LR
JEE W/ A HL [ R e T 34
3.2 1A AT L8R ERAEHER A Y

T84 CO, 2 T IERFIR 25 R IR R —

AN IR YR AR, 2 B R TR AL
S INRCREIE E A Ul /| ety PSSy A TN
Iv] = i R = IR R B R S R AR 1
AN B IR () 22 5 PRV SEIRFEN R
iR 20 L SR 5 i A R T L R R
FESFAE N, Larionova SEWF5E & A + 18 CO,
TR IO R 35 v ORI L, S FLIA A 1 bk b £
S IV W 3 3 Ak 3 v T b RN A Y o R DR A
3985 R R FH 3R 2 (A1 22 5 ANBIFSE R
Pk 3 CO, HEmR B2 AR I R AR
B AT AL 2 e R bR, B - 3 ALK B
Tefle X543 CO, HEBGER AR A —2, 1T
RE S R 398 0t DA K A Ry 155 2 % 0 e - 4 ) s
I 7 O s = 622 N S 1 e w4 G2 U7 D4
TSP T

+ 3 NO B A EEEAEMAEYNS ST,
T SRS R SRS A A I SE B, T B AR JB )
ASFENR T IR A AL R S R A AR, B A
4% NO HECRE AR R A O XN A e —
()22 5, MAZ SIS R NO AEHEGHE i Ry 3¢
i > 5 Bl > S b > K ek SR> AR, 3 FLIA it gs R
B P TRl A A s At A T B A AR, DA S A
TR A AR AN X 14 NLO Y HE IS
SR bR 55 (16.13 mol »m 2+ s™ ) MRHBIR 2, B - A5 A1
(2.71 mol *m2+s7), ULEH#FHL BT 4 55 X 11 N0
1) 2RO o 3 AT B A2 DR A A A 1A 1 e U 14
TARHPRE S &, NESE T NO MHERC, M HL#k
M2t R BBk e UE AL VE R, b AR AR S
AR, BN A EZ AR T R 8
BE S SRS EAS LT N0 S R BEIPY, 3X 55 Dheri
FE RS2

CH, UK T CO, iR =S4, 138 E CH, &
BLAY R WA AR B e, T8 DR A Hh IR S A TR R
BN R R R N TR A R
e dn i i — 2 N A G ey CHP, 4%
CH, WIS 58 B hg bt > R SR B b > kb, HL4S 13
FI 22 (0] 22 5 A8 1 25 (P<0.05) , 5 31 25 i 250 B 5%
S5 R—F0 HRTSET CH, 7= A= AR SEma AL 2
B A3, A T e,
33 AETA A TEEVHRY LED C, BES5HM
k45 2 BRI KM

TRV LR 2 B IR RUE Y R4k,
T FE 53 HE N A fe ELIEAE I BRI 43 ML , WnAE )
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FRAE AR B 22 AR s R (nZ
WA, ABFGEINE T ¥ - Y54 [F] - R 358
A WU IS A B 73 5 o, S5 R 3R B A R
PEBRZL S LA LK 75 525 330k 5 > b b > A b
k%, H 5~20 em 12+ PR 4150 & m Ik T
0~5cem 12,

CAMFRE R R, T A PR LR S
ESRTEEA PR 5 i ARk A3 R R B e
T AT A PR S S A LR H YT bR A
B i ARSI, AN, A PR b A2 76
PEB MR /3 W Uh 5 e (A 52, 3988 MUK P i P4
1o IR 43 S B A ) o3 R T SR P TE R AT i e
MU, A58 & B, 1358 C, 55 Al A WLk
B WU B A 56 (P<0.01) , 32t TR s A
MUtRAL T ARE IR . — A, A HILAR ) i 2R
Vs il ™ Ay et 25 A B TE R A6 CO,.CH,
RIS HE AT, TR IE RT VP ML ) B s ah 245
FUE N5 AR T e B R, T3 C,
H5 138 DA WL L2 2 B AL S A BB Z 1] ) A
Kotk B2 (P<0.05) @A [BIA5HT &I, AR R £
R e HLaR A 4y 22 HIAR K (3% 3) (H 3
BHURE LT C, (55 R ATA ML 2 0] 1 — T
A1) )5 72 y=1.081+0.242x AYE R E R 0.818, 3k
F) T K- (P<0.01), 3t B 2 40 A MLk AT
R B LR 1L 81.8% ., —JcalA 4 y=1.183-
0.001x,+0.293x, H , 7ER B8 A2 414 HLAR 5 2 1) 7]
B, 51 AR S 8] A LR 5 i, [l R A ok
SERE R AN F] 0.824, L35 3] T M i 3 K (P<
0.01), FHI - HERR A PR & A o] A HLIK &
s AL [E R A LR T 82.4% 1 A8 5 . LI,
w BRI b ikig )32 LI R A ML
AT A AR AL (R4 FH 5

4 gip

(1) A LR fb S R R B A =7, PR
W2, B, 0~5 em )2 - HEAT (R & i
BT 5~20cem 12,

(2) -3 S LA 1t HAR A S PR 2H 53
AT R — B0 RO S TR b 2 T
Hi,0~5 ecm H 2B HT 5~20 em )2, AR
PlaR AR A A DK S T IEA DL VS ) C, (EAFTE
e i FEADCOC R, B PR A KBRS A AL
e 2 FALBA DK S TIEG DL Vs 1 C, (A7

TERFHIEASER R

(3) LA D7 200k 8+ A YR X L i = 1
R CO,\NO Il CH, BB HGE AR HAT 22, LI
it AUME BRI COL N0 B HERICRT CH, f1
oo BiHL COL A NO FHERICSR B2 B2 5 3 HoAt 1)
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