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Fig. 1 Distribution maps of farmland soil profiles ( I. Huaibei Plain, II. Jianghuai hilly downland, Il. Riverine Plain, IV.

Dabieshan Mountain in West Anhui, V. South Anhui hilly area )
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Table 1 Statistics of SOCD in farmland during year 1980 to 2010

FEA%L #J2S0CD (kgm™) 1 m+/ASOCD (kgm™)
St s Sample size SOCD in surface layer SOCD in 1-m layer
Statistics cell 254k 254k,
1980 2010 1980 2010 1980 2010
Change Change
\ 2.88 *
A Total 163 162 66 3.16 = 1.08  0.28 8.99 £ 6.42 857 +3.70 -0.42
. 1.54 = 2.68
#EJLF- i Huaibei Plain 44 49 ), 1.14 545 £ 2.17a 7.05 = 2.56a  1.60
0.57a 0.64a
{IHE B2 < i Jianghuai hilly 2.68 = 2.81 = 9.01 =
12 30 0.13 8.49 £ 3.2la —0.52
downland 1.39b 0.96a 4.93ab
- ) 3.22 3.78 =+ 10.72 + 10.77 +
WFILFJf Riverine Plain 64 31 0.56 0.05
1.65b 1.28b 7.71b 4.09b
be PG A5 1l X Dabieshan 3.45 + 3.36 = 12.39 + 8.94 +
9 9 -0.09 -3.45
Mountain in West Anhui 1.66b 1.02b 9.64b 4.01ab
5 ¥ B2 111 X South Anhui hilly 3.82 = 3.53 = 9.39 =
34 43 -0.29 8.44 £ 4.10a —0.95
area 1.75b 1.06b 5.15ab
7K FPaddy field 85 77 3.68 + 1.52 3.80 = 1.12  0.12 11.22 £ 7.10 1035 + 4.16 —0.87
S Upland 78 85 2.00 £ 1.32 269 + 0.78  0.69 6.57 £ 451 7.48 + 291 0.91

e 1) G BE bR 2) (Al —FF R EUR AR 8] B 57 B 2 7R A ] 3t B DX IR ) 1 TG B 5 P25 5% (p < 0.05) Note: 1)
Value in statistics: mean and standard deviation, 2) Numbers affixed with the same letter in the each column are not significantly

different (p <0.05) between different geographic areas in the same year, using Duncan’s multiple range test

B R ZSOCD A i i (K2a) KE, BERIE /D . AN L, 20 104E 24 #EHiSOCD

P SOCDYEHTEL.S ~ 3.0 kg m > HI3.0  BURSMETIELSL.
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Ay I AN4.60%F111.88% ., 20104E#FHEZR)ZSOCD  #b X HEHLSOCH A A B2 BE py s hn 710 L 804F
fE< 1.5 kg m*HI1> 6 kg m YEEMREA LG50 REIOFMR, 4 F R ZSOCDF 24
1531%f6.31%, MBI mEKfSOCDA i 0.17 kg m™ 7, #ARAR Ak 3 i ok B 22045 1980—
(E2b) k%A, 304E[ESOCDTE4 ~ 8 kg m™>. 8  20104E#HE 2 SOCD WY H ¢ fin & g 25 T4 [ °F
~ 12 kg m>HI12 ~ 16 kg m > =ABIMFES LB 57K, 1980—20104F % #7447 i SOCDHE il &2 &
AR R AN S L pA AR FREBNE, XA fES5SOCHyIth & RA X, 1
50

(a) 20 cm (b) I'm

N 19804
I 20104

i Frequency (%)
®) [o%) o
[e] (e [e

—_
(=]

(=]

0~1.5 1.5~3.0 3.0~4.54.5~6.0 >6.0 0~4 4~8 8~12 12~16 16~20 >20
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El2  #EHLSOCD % 43 1

Fig. 2 Frequency distribution of SOCD in farmland

http: //pedologica. issas. ac. cn



3 4 XRARASE . IT304F L0 B - A HILAR AL 1k B A 3% 599
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P, I SOCH A B = 14 1 X ATTAS S 40 4 48
FE, B SOCIHFERMR . LA F bR )ZSOCD
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T2 NEEA BRI & 7 5 K H Y SOCDH] ik
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ANEER, AR AR RESRIESOCH) BB
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a0 RN L R RIT SR A A
2.2 #HHSOCDZ (8 T L 451E

P13 2 TR A~ B 0122 30 Bt 3R )2 SOCD S A2 Ak
25 E . 1980424 #r i R ZSOCD EA I i
demm ey, mdtZERER (K3a) ; F20104FX
s [ 25 S0y, H AR A VLI Fr B i b R VR Y 5
SOCD# i (E3b) . 19804E k% )ZSOCDH
i, Eh7E15 ~ 3.0 kg m > Hi< 1.5 kg m 2%

(2) 19804
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(0~20 cm) £
<15
Eli15-~3
13.0~45
E45~6.0
Il >6.0
C ek

Non-cultivated land %

(b) 20104

B, AR AR 42.82% F125.31%, T EATTE
WEALSF JFORTYT e Fe b bd s ( B13a) o 20104F, #f
R ZSOCDEMA A A FRREE R, FEdh7E3.0
~ 4.5 kg mPHI1.5 ~ 3.0 kg m WA, (L
Hi T AR 50.99% H136.63% , S A AEHEL IR . T
THE FE B b b AT VT B, 1980—20104F, #fih
JASOCD 2 HLAL R Wl (ke 34, 1 iR A b phy b g
B U/N (3c) , SOCDIE I iy i AR (5 #F b
FN68.38%, FEA-AAEMEAL-F . VLUE Fe B 4
HO VG W VLE R AEES, BEMRAE0 ~ 1 kg m A
1 ~ 2kgm’ZME (K3c) . £/ZSOCDIRREK
(>2 kg m™) Ml X 37 VT 9E Fr % b HL A P 356, 3%
JESOCDIIRE R E-1 ~ 0 kg mZIA], dHFHmm
B21.50%, FE AT e rg b th IXARH . 1L
MBS M b <38 . SOCDREMRA K (< -2 kg m™)
() DX 38 4 A 7 g B e B LU X P 5B

(c) 1980—20104F

A

KJESOCDAE,
SOCD Change
2 EO ~ ZQz)cm)

C Akt

Non-cultivated land

E3  1980—20104F#F#h 22 )2 SOCD K A8 fk 2 7] 43 7 &

Fig. 3 Spatial distribution and variation of SOCD in the surface layer of the farmland

4P #F 1 m A socD &7
ez | 7 Al . 19804E 81 m LA SOCD &
W Emdbm Eg e (Kl4a) , E20104ESOCD
A2 SN (E4b) o 19804FEFrH1 m A1k
FSOCDAEH7E4 ~ 8 kg m 24, 5 #kHb i FH
M62.57%, F Lo AfeiEAL-F I . VI kX
MW VTR A R A X sk R e R B L XA AR
#h (El4a) o 201041 mEfRPSOCD & {4k I- 4%
fn, #dhfE4~8 kg m M8 ~ 12 kg m P
S, M AA52.67%M36.63% , TE 4% i
IR A /A, 1980—20104F, #iHb1 m+ ik

FSOCD SR b At 3% m v, 3% Jn iy 17 B 7 #F
HAM66.89%, FE4rAmAENEI TR . VLU
Bz i H AU VL R A AR (El4e) o SOCDHE
IEAEFTE0 ~3 kg m™>, HEMAA38.24%, H
WH3~6 kg m™>, [FEHEA21.62% ., 4 0F K
(> 6 kg m™®) M XM fE KILH# . SOCD
M@ AE T 7E-3 ~0 kg m™, M AN21.57%,
2 By A g g B L DA | T IR SR D
riIX (Eldc) o BEIRER (< -6 kg m™) BIX
BB LFR . IR SR . BEv
Hi DX P 3 O BB A
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Fig. 4 Spatial distribution and variation of SOCD in the 0 ~ 100 cm soil layer of the farmland

2.3 19802010 Hi ikt 2Tk

F22°41980—201 0445 Hhu B [X Jak A1+ H A1) FH 1
SOCHEEALL G455 . 1980—20104F 2 # #F
M EJZSOCHEERIM35.30 x 10° kg, P44 & ik s
FHN151.8 kg hm™ a™'; HRb1 mERPSOCH; =
Hm18.12 x 10” kg, FHREMKERATT.92 kg
hm™ a™' JE304F M 44 B i SO CHg &2 & 1A I 3%
i, AEAS [) b B X 38 4 Hi R A SO C it 2 A A8 4k
2R, WHBEERA—,

MR ZSOCH it A2 LR E, 1980—2010
AEWEIL VR VLM Fr B b ORI VT R I,
LRI 2, M39.19 x 10°kg; WiE T
Bz 11 DX g 7 R 0 1 X4 002,69 x 107 kg il

2

11.30 x 10” kg, SHLAY )2 SOC it 34 i e i 3z
K o MBS R 2 B B RGOk, AN R
B3 bl A 2 AR s D o WE L SRR P £
W R K, 15349.4 kg hm™ a™'y HREILHER
BEpi, H232.4 kg hm™ a™', ¥E T8 FEHK
Vo BE R Fr B L DB M ) [ R AR AR IR, H-526.5
kg hm™ a™'. S5HHERESOCHE AL, il m
HARSoCE AR A 2R, I F AL
Fro B i< B b SOC it F 48 o, oAt = A il 381 X Sl e
it A SOCHE R4 i, /K I A B fifh
Wb, BT mA P B G R E L
DR b (%) [ Bk R 5 35 547.5 kg hm™ a™', BEPi Kk
LK R-1 797.0 kg hm 2 a™',

19802010 F R E HHSOCHEET 1k

Table 2 Variation of SOC storage in the farmland of Anhui Province from 1980 to 2010

Hiit o

Statistics cell

FESOCHER ( x 10°kg)

SOC storage in surface layer

1 mALfESOCH#HE ( x 10°kg)
SOC storage in 1 m layer

19804F 20104F A5 fk.Change 19804F 20104F A7 fk.Change

M Total 211.66 246.97 35.30 624.16 642.28 18.12
WEJL ) Huaibei Plain 72.57 111.76 39.19 237.21 298.67 61.46
YLk FB% b4 #b.Jianghuai hilly downland 27.12 34.30 7.18 73.42 87.46 14.04
WFVToF B Riverine Plain 69.25 72.18 2.94 204.97 190.65 -14.33

156 75 K5 1 [X Dabieshan Mountain in
West Anhui 9.18 6.49 -2.69 25.64 12.60 -13.04
¢ i [ 1 X South Anhui hilly area 33.54 22.23 -11.30 82.91 52.91 -30.00
Jk FPaddy field 142.56 145.58 3.02 395.95 362.69 -33.26
EL i Upland 69.11 101.39 32.28 228.21 279.59 51.38
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e = m MA Y e, By s i E 2 E L
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I
=
S

(a)

[ —e— i} Total
—o— %I Nitrogenous fertilizer
—w— B Phosphatic fertilizer
- —A— £RAE Potassium fertilizer
—&— &5 A1 Composed fertilizer

PR A

Total amount of chemical fertilizers(x10*t)

i
2
=) 200
pic)
100
0 - , . .
1980 1985 1990 1995 2000 2005 2010
AEAr Year
&5

A A R0 B P A R ) R A > (RIS )

304F ], 428 A IEAEIE FT =G ek, 4351 i
3.82 kg hm™, 2.86 kg hm 1411 %334.6 kg hm >,

76.05 kg hm*; ZUEFBEE Y H 3G i e 78
WL, 2ERE (. 2. 9. E5E) il
1 45478823 081 J7t, “FH = H13.27 t hm 4
JM%E7.37 t hm ™, £ MHuangs "2 45805,

RIEEY) = R LA, TG AR

R ZR T Bl FR BI5GB AR RS A R & b i A L
YR &R, 1980—20104F &8 M EEW R A
A DY) SR 1507t N Z=31907t, &k
338.3 kg hm M4 Z762.2 kg hm™, A&k A 152
o, FEFFR A HLY S R 864 Tt & 1 831
Jit, SR 931 kg hm 441 %4 350 kg hm ™,

SR BMEATRFFA H, E AR 5 i E P
FrE s AN WG, et T SOCH B2,

x®
(=
S

(b)

600 -

400

200 r

S

Average amount of chemical fertilizers (kg hm™)

1990 1995 2000 2005 2010
Ay Year

1980 1985

1980—20104F ALK F i (a) AIEHE (b)

Fig. 5 Total (a) and average (b) amount of chemical fertilizers applied during the period from Year 1980 to 2010
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R, CHBEREEMX, RULHEREEDRR
ALY SRR Z AN m AR SOCHi it AR
Ak B 20 ST i B RE T M 69% F158% . K7 S om 4% B
B b SO CF- 24 %5 i 1y AH X AR Ak R 5 2000—20104F
WEEYRZR DALY TS 6 2 B E EA,
KR AP EIY T2 & B4 BT RZEMT m
A S O C - 24 4% i HH Xt 735 1k 56 1 i 37 i B E
HA6BHI31% ., %L HLiao% 2 fEIT IR B
FELEIRARML, YT LUARML BEE N A9 A7 BT
F 2 SOCHfE 7 1 1G5 K £ 7™ 09 1S 2 2 A1

Koo XEELERBRBL T SOCHIEY) = & [A] i A B
1980—20104F, 2=HHMBERFH1.04 x
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Variation of Soil Organic Carbon in Farmland of Anhui and Its Influencing
Factors in The 30 Years from 1980 to 2010

Abstract

ZHAO Mingsong'

LI Decheng’® WANG Shihang'

(1 School of Geodesy and Geomatics, Anhui University of Science and Technology, Huainan, Anhui 232001, China )

( 2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences ,

Nanjing 210008, China )

[ Objective ] Soil organic carbon (SOC) is a key index in estimating soil fertility and

soil C sequestration. It is, therefore, important to study changes in SOC to accurate assessment of regional

soil C sequestration potential and successful sustainable utilization of soil resource. This paper was

oriented to characterize spatio-temporal variation of SOC, including density and storage, in the farmland of

Anhui during the 30 years after the Second National Soil Survey in the 1980s and to explore relationships

between agricultural management and changes in SOC, and expected to be able to provide certain data

and support for decision making related to improvement of soil quality and soil C sequestration potential

in the East China. [ Method ] In this paper, Anhui Province in East China, was selected as a case for the

study. Comparative study was done of the data obtained during the Second National Soil Survey and the

data derived from the soil profiles collected from the farmland in 2010 and 2011, analyzing changes in soil

organic carbon density (SOCD ) in the surface layer (0 ~ 20 cm ) and total layers (0 ~ 100 cm)
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of the farmland by means of statistics. Spatio-temporal change of soil organic carbon density and storage
in the different layers during 1980 and 2010 was analyzed using the pedological professional knowledge-
based (PKB) method and GIS spatial analysis technique. And then relationships between agricultural
management and changes in SOC were discussed. [ Result ] Results are shown as follows: (1) from 1980
to 2010, the mean of SOCD in the farmland increased by 0.28 kg m™ in the surface layer, but decreased
by 0.42 kg m™ in the 0 ~ 100 cm layer in throughout the province. The increment of SOCD was higher in
upland than in paddy field. (2) Spatially, SOCD in the surface layer increased in the northern part, but
decreased in the southern part of Anhui Province during the 30-year periods, and the increment declined
from north to south within the province. SOCD in the 0 ~ 100 cm soil layer increased in the middle part
and decreased in the southern part of the Province. About 68% of the farmland increased in SOCD, and the
farmlands were distributed mainly in the Huaibei Plain and Jianghuai hilly downland. (3 ) The storage of
SOC in the surface layer of the farmland of the province as a whole increased by 35.30 x 10’ kg and that
in the 0 ~ 100 cm soil layer did 18.12 X 10’ kg. The storage of SOC in the farmland increased mainly in
the Huaibei Plain and Jianghuai hilly downland, while it went reversely in the other geographical areas.
[ Conclusion ] Fertilizer application rate and straw return are the two main factors significantly influencing
variation of SOC in the farmland. In this study, it was found that variation of SOC storage was significantly
and positively related to organic matter content in crop roots, and that the application of large volumes of
chemical fertilizers increased organic matter content in straw and roots of the crop, thus increasing the input
of organic matter into the soil and contributing to accumulation of SOC in the farmland.

Key words Soil organic carbon; Spatio-temporal variation; GIS; Farmland; Anhui Province
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