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Fig. 1 Location map of the farmlands and long-term field stations for soil sampling in the arid and semi-arid areas of China
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Table 1 Basic information of the typical farmland and the long-term stations in the arid and semi-arid area of China

B o R LA BEE SR
Data source Location (YYYY-MM) Soil types Sites References
Observed period
HRAR M I 5. 2011-08 AR L 3 [14]
Natural farmland Guyuan Loess soil and mountain gray
cinnamon soil
0 4y i 2013-08, 2013-10 KK+ 60 [15]
Manasi Gray desert soil
B 2010-05 A+ 5 [16]
Gaolan Sierozem
YIE 2011-07 1 — [17]
Ansai Loess soil
Wi 2009-07 B 10 [18]
Fuxian Loessal soil
3 AL AR U 2005 AL 12 [19]
Tongliao and Chestnut soil
Chifeng
BE 2010-08, 2010-11 i b R B 9 [7]
Yanqi Brown desert soil and Gray brown
desert soil
= 2012-08 i 33 [6]
Lanzhou Loess soil
(i 2012-11 S[RLS 15 EN.e 3¢
Zhangye Desert soil Not published data
R E (01 0 (2 2002, 2009 1 10 [11]
Long—term Yangling Manural Loess soil
experiment site A 2001, 2009 R 10 [11]
Urumqi Gray desert soil
I 2002, 2009 Wt 10 [11]
Zhengzhou Fluvo-aquic soil

T VUSR] A S AR Al O & 3R SOk B SE BRI 58 s i 15 B, . #22[F] Note: Classification of the study area was based on

the information of the sampling sites cited from published literatures. The same in Table 2
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Fig. 2 Profile distribution of the SOC content in typical cropland in arid/semiarid region of China

Hp ] R T R DX MR A7 4 v S A
(5K, =M. BE. Bk, MMM EARS) W
N, BRAR A HETCHLAR R A R i
PR (E3a~ E3c) 5 KW@ Aol M 41
THLRR & B 2 BN R (EI3d) o Bk LEE
i A ML B B EEAFAE40 ~ 80emAl, {HJE
AN ) 1l X A T A+ S TC LA & e AE 45 B E WA AE
RAZES, BEMX AR H PR S RS
B (26~36 gkg') , k. NS ZEKRFHR
H AL & BB (0~ 10 g kg™') o K
5 7 5 A5 AR R 3R TE MmN B e B )2 R S
7T 3 AV 17 L R A o ik — 2B 5

TS T R O [A] DX 4 1 T B
R 22 AR, B A TR & 7
(3012 g kg™') DUAE @R E BbX (22.42

g kg™, BAREAE T WS N EFEEIT (3.46
gke) VIICHER S EASTTHIX (433gke”) (F£2)
A H TR & oA 22 E B 5 AR
HEEALE L R R IS IS A e N L SE
Z b 0 A T ETC LR (B S T A X, F2
Ji IR AT RE R s A I pH AT SR B S A TR
MREh7E THERER R, [ R | - 5 DLk 7
it BT A COL M A .V E LA B M R /K &5 Ahaly e T
WL Ca™/Mg™ Ay | IEHLER AT B4R 1L T 75 2
AR AIASEEYR 7 W R R IX (i ak R
ML EE L R REMRELEMX ) KH L
BB 24 & ik 12.53 g kg™' ~22.42 g kg™
(3R2) , FIRE A o e Dt XY 458 5t 55 el B
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ﬂéﬁi [24-25] .
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Table 2 Statistics of SOC and SIC contents in the 0 ~ 100 e¢m soil layer of the farmlands in the arid and semi-arid area of China

A% B Bk 7 i A% W TEHURK B fi
WFFEIX 42k SOC content of cropland (g kg™) SIC content of cropland (g kg™ ) SCik
Research region FHIE FRME /ME FME oRME f/ME References
Mean Maximum Minimum Mean Maximum Minimum
[ J5t — — — 18.95 + 1.30 20.81 16.71 [14]
Guyuan
o 4 37 5.82+1.51 7.08 4.15 — — — [15]
Manasi
R 4.34+0.24 6.07 2.77 12.53 +1.56 15.21 11.32 [16]
Gaolan
I 2.78 +1.01 3.91 1.94 13.37 +0.40 13.76 12.97 [17]
Ansai
wH 5.49 £3.34 7.85 3.12 22.42+2.12 23.92 20.92 [18]
Fuxian
SRR I 9.33+3.77 13.00 4.40 3.46 +0.54 3.95 2.78 [19]
Tongliao and Chifeng
B8 6.43 £ 1.36 8.92 4.57 30.12 + 6.08 45.47 21.60 [7]
Yanqi
220 4.99 +1.63 8.64 2.16 16.02 +2.20 19.75 10.22 (6]
Lanzhou
K 8.44 +0.96 10.16 5.71 10.19 + 1.07 11.32 8.00 & kTR
Zhangye Not published data
Wy 7.18 £0.88 8.38 6.25 6.92 +0.22 7.14 6.57 [11]
Yangling
L& AR 7.32£1.56 9.69 5.69 4.33+0.79 4.80 2.93 [11]
Urumqi
HM 5.13 £0.53 5.65 4.34 6.51 = 0.46 7.16 6.00 [11]
Zhengzhou

22 RETFEFNEMINREE
BEBIRAEREZY, FHRE N0~ 30 emK
M+ AR (4.58 kg m™) BE K T4 HLER %
JE (370 kg m™) , 30~ 100 em4< [H - HETH IR
(11.25kgm™) B K THIBREE (4.61kgm™) ;
0~ 100 cof& H - LHLIEE (15.83 kg m™)
BEBTAVBREE (833 kgm™) , A EAMLER
wREE2AE (K4) o AR XETH0 ~ 100 emq H
A LR 2 B T DSR4 [ A R A 0
SRR AL AT P SR DX AR A PR
e B X H IR MRS (6.84 kgm™) |
TG4 X A L HEA MR (7.45 kg m™) FLHT

S M IX A TH AT BB 1 (5.74 kg m™) %),
PEAL TRk TR X R 204 R R H H A B EA
Frsm, FE R AR R A IA H L A HLUIE RY i
DL K TR R S e T A PR il o ) - AT ML ) B Ak 5
SR TR T R MK IR E R0 ~ 100 cm
A IR ICHLBR R (15.83 kg m™) BB E T LA
5 R 4 ] A 96 A RN N A A RS A A A
H ARSI (6.41 kg m™) 770, $5iF
F PG At A H 3 DX A 38 TC AL A 25 B ) e v BB i ]
15~ 18 kg m> 1100 FHAL T S - 5 X 7R T 204F i)
A H - T % B AT e m, v RE Sk A e A T
i LA K 5 A BB 22 18] s g o 200, (AR H AT
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Fig. 3 Profile distribution of SIC content in typical farmland in the arid/semiarid regions of China
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Fig. 5 Correlation analysis of soil properties and soil carbon in the arid and semi-arid area of China
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Profile Distribution of Soil Inorganic and Organic Carbon in Farmland in Arid
and Semi-Arid Areas of China
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Abstract [ Objective] The objective of this study was to investigate distribution of soil inorganic
(SIC ) and soil organic carbon (SOC ) in farmland in the arid and semi-arid areas of China, and analyze
factors influencing SIC and SOC stocks. [Method] Data of SOC and SIC contents in farmland were collected
from some articles published after 2000 and some unpublished sources, involving 178 soil profiles (0 ~ 100
cm in depth ) located in natural farmlands and long-term field stations. Linear regression analyses of the data
were performed to evaluate relationships of SIC and SOC with soil physical properties (i.e. pH, and bulk
density ) with Sigmaplot ( version 12.5) and ArcMAP (version 10.1) . [Result] Results show that SOC
content decreased with soil depth. However, vertical distribution of SIC content varied from field to field.
In general, SIC content increased with soil depth in natural farmlands, but decreased in the fields of the
long-term experiment stations, which indicates that climate condition (i.e. annual precipitation ) and soil
properties might be the factors influencing vertical distribution of SIC. On average, the SOC and SIC of these
soil profiles was 8.33 and 15.83 kg m™, respectively, in density. SOC was mainly accumulated in topsoil
(0~30 cm) , whereas SIC in subsoil (30~ 100 ¢cm ) . The SOC in topsoil accounted for 45% of the total in
profile 100 em in depth, whereas SIC in subsoil accounted for 71% of the total. Soil bulk density and soil pH
were important factors influencing SOC and SIC stocks. Significantly negative correlations of SOC density with
soil pH (R*=0.61 , p< 0.01) and soil bulk density (R*=0.64, p< 0.01) were found in this study, while
profoundly positive relationships of SIC density with soil pH (R*> = 0.56, p< 0.01) and soil bulk density
(R*=0.63, p< 0.01) were. [Conclusion] The study on profile distribution and total SOC and SICstocks
in farmlands in the arid and semi-arid areas of China may provide some basic data and theoretical support to
carbon budgeting in inland terrestrial ecosystems.

Key words Soil inorganic carbon; Soil organic carbon; Soil carbon stock; Arid and semi-arid area;

Cropland
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