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Abstract: Land use change and tillage management is an important aspect for influencing carbon process in terrestrial
ecosystem by human. The objective of this study is to identify effects of conversion of degraded cropland to alfalfa forage
land on soil carbon sequestration and related soil properties in Zhangye oasis in the middle of Hexi corridor region. We
selected 49 sites along altitude gradient as sampling sites where alfalfa were planted for 5 years, and taken paired alfalfa soil
and adjacent crop soil in the 0 —15c¢m depth. The results showed that no changes in soil particle size and bulk density were
found following land use change. Compared to adjacent cropland, soil pH value increased in average 0. 11 unit but
electrical conductivity (EC) decreased by 34.8% in alfalfa field, and the averaged concentrations of SOC, total N and
Labile C increased by 18.5% , 9.3% and 53.3% , respectively. SOC concentration was influenced by altitude and soil silt
and clay content. The sandy loam soils had a greater increase percentage of SOC and total N but a smaller increase
percentage of labile C compared to the silt loam soils after land use conversion. SOC and total N storage in the 0 — 15 cm
depth increased 2.84 Mg hm > and 0.21 Mg hm >, respectively, and the average rates of C and N sequestration were 0. 57
Mg hm a ™" and 0. 04 Mg hm *a " following the retirement of degraded croplands into alfalfa forage land over 5 years. Our

results suggest that conversion of annual crops to perennial alfalfa had significant carbon sequestration effect and great
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potential in the region. Labile C showed a more remarkable increase than SOC following crops to alfalfa conversion,

suggesting that it is a more sensitive index of C dynamics under the short — term land use change.

Key Words: retirement of degraded croplands into alfalfa grassland; soil organic C and N; labile C; C sequestration
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Fig.1 Map of study area and sampling sites
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Table 1 Comparison of some selected soil properties between alfalfa and adjacent crop soils

R BFETE ARSRAH FCXTREAS -4
Soil properties Alfalfa field Adjacent cropland t P
R BY, Particle size distribution (% )

ki Sand, 2 ~0.05(mm) 36.5+18.8 35.7+18.3 0.431 0. 668

#kL Silt, 0.05 ~0.002( mm) 52.9 +17.5 53.3+16.6 -0.171 0. 865

Kki Clay, <0.002(mm) 10.6 +3.0 11.0 2.8 -0.768 0. 446
25T Bulk density(g cm ~3) 1.37 +0.10 1.36 +0.10 2.567 0.013
pH 7.53 +0.11 7.42 +0.15 6.796 <0.001
B 9% EC (ds em2) 0.23 +0.27 0.31 +0.34 -2.327 0.024
A Bk SOC (gkg™") 8.75+£2.44 7.38 £2.77 8.112 <0.001
4 Total N (g kg™!) 0.94 +0.26 0.86 +0.26 2.494 0.016
WAL C/N 9.30+1.34 8.72 £1.36 1.919 0.061
TG HLEK Labile C 1.87 +0.87 1.22 +0.45 6.404 <0.001
Labile C/SOC 0.21 +0.07 0.17 +0.04 4.663 <0.001
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Fig.5 SOC, Labile C and total N concentrations of sandy loam and silt loam soils under cropland and alfalfa field
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FL S R UK T R B IR LR AN E S L pH (ERUR H L3P 0. 11 MR X BRI TE
AT B/ B AL , TR K & AL AEFIA HUAE , 48 51 2 h B R0 i) i BR 455 1 e FH , 8 4 I 1338 pH %
Ko ATFFMEEREN, TR PR KA BEL, RENAIFEETE G W LS 2 R 4 400 X R
Ut V0 26, 7 ) AR P 39 XUt ) (BRI V0 T B R R T B 2 T 1 7 o, RE R A i 4
RLEH 73 ORG BYRL) BEE 15 Hb3E 0, FKTH 7 U 3 AR AR L3 AR ) B iR 4 2% o

B R BRIV E TS 5 A B B TIBERRAY . #HE (0 ~ 15em) HIEH VBRI EAEZF-H8 0. 57Mg
hm *a ™", 3X 5 4E# R AT & S ERE KD+ AR IR A + KR #F Sa J5 Bk [ #7538 0. 57Mg hm *a ™" (0 ~
20 cm) [IBFSE 5 —30" ¢, 5 Mensah 258 ZEfin & K ALEBEJE (0.5 ~0. 8Mg hm 2a™") il Gebhart 25 °J |
Jastrow"'® ' ESE [ (0.4 ~1.0Mg hm *a ") [ [RIZEBF ST (945 RARIE L o

SOC F7KF- BT L) S5 i A R0 S AR b 45 2k S 22 18] 1 P-4 , 32 378 AE 8 L B B R I B2 AR
FEEBRER KA EEREN,, ABPFREREKY,S0C & & 515K R FE (TERFR X 835 & B 210 &
BRTIRBE IR BE AR AE) B B FEIEAK (r =0.423, P <0.001), 5 LR p b & B R BFIEMRK(r =
0.417,P <0.001) , X—L5R BT BAR RS HKAXS SOC S ERF M, H LA HZEAT SOC KH
T EERORT LR AR R 9 L3RR S KPR R VIR B E R SOC S R 9 5 b BE VD
A E TRE L, U R R TR ERK PR R AT R 3RS A TR R BB ST . TR AR K
W B E 0 SOC KRR IR EREWAHBH 8 MR ETE G SOC & BIA T I, X 2 i TX A HAL
NEMEFREE R . IBHHE KRB A 1R N WA B ENRE, HRMHEE S RRE RS NKESR
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4, % B B SRR O K RAVE W A 7 BRI IE A, BRI V0 4 - AR L R 2R A 134 N
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HEREIES N SRHTEEZREE,

B Z A EE S 138 C N MR RILH] , AIE5RIE Y T A B RS 18 8 R IR BRAHES +
SRS VE A AR BOTE R B R A A HUBR RO B AR 45 B AR 2 ~ 4 RN BT KBRS R
FFT iR, [FAF7E O ~ 15em HEUB AR R 7010 , AR I R FE 850 T 1) 3B AR A, TR H B T SE e 1% e B
P, TEWOR I /N \FEOKFEFF R, ORJE B X s T £ R R, AR B A R . MRS RERY,
Xf FRA F 3R b & B 5 SOC S B AR RECH 0. 73, B 5 b 13 05 0. 64, B 75 b H ek b & & 5 SOC
R IR SRR, AR B 78 #h 1 38 SRR 5 & AR A MLBR T o LU 9] A X I, T AB0RL AR MLk &5 23
e, TR AR 1Bk B TR MB B MR IIRTEY) . TERTIE X0 SN A T BT 55 % A B Bk
75 b 139 > 0. 25mm B/ Rt A AR A ) 3 N T 26% 1%, T SR AR 1038 i — 7 T p TR B
HOTH R T BEVE X L SRAR P BBEER , 55— O T Ut B 4 b - 3B LA B A 3, T B SR AR TR LA 45 SOC 1)
S R N8 U SOC R E P EAR

TIEE M HUBORIE T A & W 2 AR 2R 408 | SR DL 7K 3B A B T AR
Yy, Xt e AR ) K ARG B AL I A A EERAY . AR RER, BHE A SOC FE
Xf BRAC G 18. 5% , MTE A MUk & B & 53.3% , ULHRBFAE B 78 5 , A A SOC & B i FE= R
Bhar. EfEH DR S IRAREEEAIRS BN BEER, FEEH TEREM O ~ 15em HBUHENRRE D,
PRS2, TIERERRNREYRER S, FER B85 2 % sh , EEYRA S T %75
Befih, LR EE % E SRR A R, Xt 3R RIS P BB B B, ATRER L ER,
5% BRR H A3 L, IR BEFNRE Sa 5 SOC [ 34 i BE Vb4 + B iR T 48 4, T PR PRk & 2 B3 i
RV AR TR L, X EER VR 0 i R KR T 1800m DAF IIm i & & 4 &0, 4E 1 IR KM 18
A X 3 ~S5°C, Hyb i @ BT, UA T ) 10 20 A s R bR, R T 9 e AL Y 487 2 R AR R
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