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Effects of topsoil organic carbon on the dynamic change in cultivated land in the

Tableland of the Loess Plateau in Shaanxi over the last thirty years
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Jinghan"?, CAO Runshan'?
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2 Ministry of Agriculture, Northwest Key Laboratory of Plant Nutrition and Agricultural Environment, Yangling 712100, China

Abstract: The impact of regional land use type change on soil organic carbon storage is the core issue affecting the
evaluation of ecological environmental effects. According to soil samples and land use data, the effects of land use change of
cultivated land on soil organic carbon density (SOCD) and carbon storage (SOCS) in the surface layer (0—20 c¢m) of the
Loess Plateau, Shaanxi, over the past 30 years was studied. The results showed that: (1) The land use conversion rates of
cultivated land from 1985 to 2006 and 2006 to 2015 were 2.81% and 17.89% , respectively, indicating that the policy on
converting farmlands to forests accelerated the speed of land conversion of land use types in the study area. (2) The changes

in surface SOCD of cultivated land over the past three decades in the study area were quite different. The SOCD was 1.73
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kg/m’ in 1985, and this increased by 8.09% in 2006 and 36.36% in 2015. (3) From 1985 to 2006, the areas of cultivated
land remained unchanged and changed were respectively 9429.87 km® and 272.41 km”; the increased SOCS were 927.93x
10° kg and 33.8x10° kg, respectively. From 2006 to 2015, the areas of cultivated land remained unchanged and changed
were respectively 8119.04 km” and 1768.47 km” ; the increased SOCS were 3132.79%10° and 1198.99%10° kg, respectively.
(4)The conversion of cultivated land to forest and other land types supports the increase of top SOCS, and creation of carbon
sinks. Therefore, returning farmlands to forests by the tableland of the Loess Plateau in the Shaanxi Province may increase

carbon fixation in ecosystems.

Key Words: soil organic carbon storage; cultivated land; dynamic change; the tableland of the Loess Plateau
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Fig.2 The varieties of land use types on the tableland of the Loess Plateau in Shaanxi in 1985, 2006 and 2015
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Fig.3 Surface SOCD of the cultivated land in the tableland of the Loess Plateau in Shaanxi in 1985, 2006 and 2015
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Table 1 SOCD and SOCS changes of cultivated land conversion from 1985 to 2006
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it g - HEAE 7 BT SRR 7 PNSC ST B ST I AR AL T LA AR X, MR A T A
X 25 R SARSCHIL, BEAh i/ MBS B 5T 2 BT 1985 £ 2005 4F B S TR R A AR I 1) 362 £
AT AR T 1, [ s SC S48 S A 1 D P 9 S O AR 9 th A5 X — 2598 938 & PR B b — i 5
T ks IR G R 7, R AR T RRE SRR - S A SRR L5 4, (i - 368 S ME TRE KA RS Bk s,
A=y I g, JisE SOC 3, S50 SOC KA ; [, WO SRA Wy e 1 38 0 W R R 7 | 9/l 1 AL RIS
T HERR AR

WFFE A5 AR 3t & A 78 4 e AL T 1496.06 km?* | A HLER A 38 1 1165.19x 10% kg, 4F- 14 1 34 K 82.75
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5 o AT UL LAFE H B A A 2 28 4 A AL i 4 1 T A 35 T Bt P A AN A ) 80 AT WL AR i B 4 1 [
i e BRI A Sy AR Ml A5 A BRI B 22 S, O ELRR A I 2, SR DA O IR BRR AR A8 S, 0 T
TEUR V& ) LA B AR 2 AR FA i, REASS 3 HERRICAE I, B T A 8 RGTOREL AL LA BRI 352 [ 3R
BRI AR R B A5 A A5 A B TT AN SR PR T TR AR 0 A B TR A MLkt i AR T A S R G T R
R . MRHBAE IR 35 B R AR AU PR RS B R K b B R )2 RS D Re A, ELAR AR S 4
VEYE AR TR FR)Z SOC %% B T AT M, X T il 17 35, APL A i A 38 e , 880D 1
EHERIRUK B i/ VAR SCEEAES (B g R B 2 P 4t S R R R R R N TR BRI MBS A
R TRIILIE B, B2 2 3 1 T BRHEC , 33— 2538 AR SCHRAE 17 34, [T, 30 5B B 4 12 X e s -39 A5 LB F
SRR HF L SOCD W AR bk i ARl | AN [ P 3t 28 TR e 2 S B A LIRS Ak , 5200 il A 25 R GE R A
P, BEAN, ARMERRAEC I 2 LR 5 2 R R W bR S 48 S 8 SOC K45 28 43 sk 1% 2 41 35 v 1 2R el L
b 3B HBAE ST R T KA RERAT I SE S5 A SO TS 45 R A — 2

ASCHFSE T AEAERER S BT R RTILL R 15 AR 15 = AR BER 2 A HUBR 2L 1k S v 2 o
FERMTBBFEMR () BB 10 4F70 A BB IR E I REVE , R4 1A 85, SOCS ki 5 hm, b
TN B9 3 B B v D DR AR ( 0 ) 190 - 8 o 5 7 S0 P AR 38 (B B AN (> 35 4F)
AT, XA EETE— R AR SO FE AR TR o IBBRE bk (55 B9 ST AR A DA RE 7™ 2R
v Pt A - A B, FEIAR 28 SCA 2B M H W AR 8 R W o i 1 B BT RS, A B
TERCR A [R)PVE FHR Rit THAE , SAR A A e 17 B B3 PR R 30 P T BB 580 S W 35 119 J5E 1K1, Groenendlijk ™ |
Rumpel % (RSN 13X — ik . A0 - SR [ RN 2 — A KR

ARSCrP i TAAAE R A R A ] S A R 22 FREERNE SEER A R ANERE A LA A TN R
R, A R AME A A28 57 o SCRAN T DX = 4R B e 72 i e B4R AT T W50, 1 AR AN [)
MBS T A o e i e ) 2 MR EA T T, L /DX [ BV ) 07 1 TS, ORE 5 Je R AIBIFTE 5 1]

4 Lt

(1) IRBFAEAMRBCR X B P4 8 4 15 35 b 2 0 A AR P AR AR S, 1985—2006 A b 1% 4 Hhu R FH 7% 1k %
M 2.81% ,2006—2015 424 17.89% , Ut FH 1R BA PR B S in PR 1 P M 2 B G A0 Sl B A b 2 A0 S AR i
AR TF3RIZ LA DURRAS R A3E 0,

(2) BFFEIXGE 30a ANFEAEDHF LR )Z SOCD AR fk 22 4K, 1985 4F#F L% )2 -4 SOCD 4 1.73 kg/m?,
2006 44 1.87 kg/m*,2015 44 2.50 kg/m?*, B4 1§ 5370 8.09% Fl 36.36% ., 1985—2006 4F, AF 5% X A AL A1 7Y
T M DX LA A = T P DX DA 2D Ry 3520062015 4F BFST X b T E R 7 e b DX LA 3 T AR
JeH X LA

(3) 3 30a B PR FEAAS Y TR /D, R ARG AR (R TR BRG In. 1985—2006 414 8% VK 52 1iif 22 1k 52 91 1, #F
LA AN R A O Y TR0 91 A 9429.87 km® 1 272.41 km? | B 23 S 927.93%10kg F11 33.80%10°
kg, 2006—2015 AP E 247 B AR R A AR A1 & AR o028 (04 TR 43 31 8 8119.04 km® Fi1 1768.47 km?, filk
LA G N 3132.79x 10kg F1 1198.99x 10°kg, ik F& HAR HF iR MA I F A2 245 28 Go ik [ 5, A Pk A2 K
SOCS ¥ i i
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