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Fig. 1 Location of Yujiang County and soil sampling sites distribution maps in 1982 and 2007
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Table 1 Descriptive statistics of soil pH data of soil sampling sites in 1982 and 2007

Ay RE AL F/ME IRKME VR 8 5 F A i 25 F KL Uiz 25 8L
Year Sample size Minimum Maximum Mean sp"’ cv? Skewness Kurtosis
1982 154 4.90 6.30 0.31 0.05 -0.29 -0.54
2007 236 3.93 6.28 0.46 0.10 0.77 0.92
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Table 2 Statistics of soil pH data in 1982 and 2007 in Yujiang County relative to soil type
19824F Year1982 20074F Year 2007
B &~
Soil types FEAAC FI1H = b2 FEAAC H91H = A 2% 19824F At
Sample size Mean + SD Sample size Mean + SD Change from 1982
7K A% 1-Paddy soil 109 5.69B +0.29 143 4.80a+0.27 -0.89
i £ Alluvial soil 4 5.98A +£0.26 5 4.96a+0.08 -1.02
21 1jiRed soil 41 5.52C+£0.32 88 4.64b + 0.45 -0.88

W ARIKEFRERRI9824 4 LM EpHE 22 7 W ¥ (P<0.05) ;3 AFR/NE FHFRR20074 4 28R b pH

25 B3 (P<0.05) Note: The different capital letters represent significant difference of pH among the various soil types

in 1982 ( P<0.05) ; the different small letters represent significant difference of pH among the various soil types in 2007

( P<0.05)
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Table 3 Statistics of soil pH data of in 1982 and 2007 in Yujiang County relative to land-use pattern

19824F Year 1982

20074F Year 2007

A
Landuse B MU H91 + B2 FE AU HyH & bRl 2 B2 1982475 1L
Sample size Mean + SD Sample size Mean + SD Change from 1982
7K H Paddy field 100 5.74A £0.27 153 4.82a+0.28 -0.92
FEHiDry land 26 5.55B+0.32 40 4.72a +0.44 -0.83
HrHbForest land 28 5.47B £ 0.39 43 4.47b +0.59 -1.00

e ANFERE FREFRR 198244 A H Jy s B pHAE 25 57 W % ( P<0.05) 3 ARF/NG FRERR 200744 - M A HH Jr Xl pH 2%
5% (P<0.05) Note: The different capital letters represent significant difference of pH among the various land-use patterns in 1982

( P<0.05 ) ; the different small letters represent significant difference of pH among the various land-use patterns in 2007 ( P<0.05)
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Fig. 3 Segmented statistics of soil pH in 1982 and 2007 in Yujiang County relative to time period
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Table 4 Statistics of the soil pH variations in area ratio from 1982 to 2007 in Yujiang County relative to time period

#5 pHAS AR DX ] 4 2 1T AR LE A7)

pHA AL (E

Proportion of each pH variation section to the total area/%

<-1.2 -1.2~-0.8 -0.8~-0.4 -0.4~0

Average variation of pH
0~0.4 >0.4

9.25 73.82 15.46 0.60

0.88 0 -0.97

http: //pedologica. issas. ac. cn



6 11 TR D254 MA LTI X LI pHAR (R IE—— LAV 4 A VLB 15

1551

BRI pHARKF , W L pH FREIEEE &K, &
F1.02, /KHE L AL BRIE BE 3T, 430
0.89F10.88, ARVLE FEM LA H I =Urf, M
R R, OO K T A R A 5
No A B A EpHARL I S M Ak R ok B, W
I S99 22 2 b 30 DX R e 8 Jm 35 4t X - S p HARAIR
I b AR DX p HAR X 8 s A - SR A i 4ok
4 LR 4y Mo IX - HEp HEA Y B RAA, Horp 7T ep
Jb 30 1 PG P 3 A A b X R AR . M I
pHZAL B I ARGE TR, MHXT T 19824, 20074
B pHFFE IR ) B AR X B 0.8 ~ 1.2, (4B
TRAY73.82%, PR T 1.2 pHEAAL (1) 1 AR LG 451 3k
$09.25% . ¥ MFRE + HER B S MR R G . R
LR T 19824 IR 3, B ZE 20074F 1Y
R M X B2 R R A g, HL AR o3 b X A s R IR
Ao W, BEFOEXEEERAESRE 5™
U, N R DX A i B AR M A 7 R DXl A A A
U E S, R G AR A BT A AL, B
SR IS it % fifp - MR R Ak AT SR AR R 52 )

R

(1] GBHE. [ R O & R AT 5 187 8 % —
B O A RIS I T2 BT S R IR ARSI
%, 2013, 22 (10) : 1639—1646

Zhao Q G. New ideas of strategic development research
of Chinese soil science—Top design and roadmap of
strategic development of soil science ( In Chinese ) .
Ecology and Environmental Sciences, 2013, 22
(10) : 1639—1646

W A fAL ZDSE R AL KOG @A, 2000, 31
(3): 111—113

[ 2]

Zeng X B. Acidification of red soils and control
methods (In Chinese ) . Chinese Journal of Soil
Science, 2000, 31 (3) : 111—113

I, LW, SRl fF E304R)TARE LEpHE
Iz AR AL BEAE RS, 2011, 22 (2) + 425—
430

Guo Z X, Wang J, Chai M, et al. Spatiotemporal
variation of soil pH in Guangdong Province of China
in past 30 years (In Chinese ) . Chinese Journal of
Applied Ecology, 2011, 22 (2) : 425—430

Zhao J, Dong Y, Xie X B, et al. Effect of annual
variation in soil pH on available soil nutrients in pear

orchards. Acta Ecologica Sinica, 2011, 31: 212—

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

216

Wu X, Liu HF, FuB J, et al. Effects of land-use
change and fertilization on N,O and NO fluxes, the
abundance of nitrifying and denitrifying microbial
communities in a hilly red soil region of southern
China. Applied Soil Ecology, 2017, 120: 111—120
Wu XL, WeiYJ, WangJ G, et al. Effects of erosion
degree and rainfall intensity on erosion processes for
Ultisols derived from quaternary red clay. Agriculture
Ecosystems and Environment, 2017, 249: 226—236
Zhang D, Wang X X, Zhou Z G. Impacts of small-
scale industrialized swine farming on local soil,
water and crop qualities in a hilly red soil region
of subtropical China. International Journal of
Environmental Research and Public Health, 2017,
14: 1—17

T DA 4 By SO 20 AT ) A OK 7 i
Wi ARG R EUROL R, 2015

Wang M W. Effect of conservation management on red
soil fertility and maize yield ( In Chinese ) . Nanjing:
Nanjing Agricultural University, 2015

JAZE, FH, R4 Cu (11) | Pb (11) FICd (11)
RECEAR: ! S| g i A A e w2 O
2018,55 (1) : 131—138

Zhou Q, Jiang J, Xu R K. Adsorption of Cu (II) ,
Pb (II1) , and Cd (II) on colloidal and non-
colloidal particles in two red soils ( In Chinese ) . Acta
Pedologica Sinica, 2018, 55 (1) : 131—138
R, s EE), D P E R 2O S RS I
i T J R 33 5. RS, 2013, 33 (24) ¢ 7615—
7622

Zhao Q G, Huang G Q, Ma Y. The problems in
red soil ecosystem in southern of China and its
countermeasures ( In Chinese) . Acta Ecologica
Sinica, 2013, 33 (24) : 7615—7622

R, TRBEAR, BRI, AE. ZLEERE H A AL
A R AR AE S BT R3S, 2003, 40 (3)
344—352

Li Z P, Zhang T L, Chen B Y, et al. Soil organic
matter dynamics in a cultivation chronosequence of
paddy fields in subtropical China ( In Chinese ) . Acta
Pedologica Sinica, 2003, 40 (3) : 344—352
KRR, BT, LA S R . dbat: B
FHhRRAL, 2012

Zhang G L, Gong Z T. Soil survey laboratory methods
(In Chinese ) . Beijing: Science Press, 2012

Liu T L, Juang K W, Lee D Y. Interpolating soil

properties using kriging combined with categorical

http: //pedologica. issas. ac. cn



1552 + E o iR 55%
information of soil maps. Soil Science Society of (5): 869—874
America Journal, 2006, 70 (4) : 1200—1209 Liu S G, Zhang T L, Wang X X, et al. Driving
(14 ]  ZTEH. R 2048 X A S 1 s 2 A% S5 Rz i (R 0T 5% factors and countermeasure for the temporal-spatial
AL AR K2R, 2007 variability of soil fertility in Yujiang County of Jiangxi
Luo M. Spatio-temporal variation and its influencing Province (In Chinese ) . Chinese Journal of Soil
factors of selected soil properties of the red soil in Science, 2006, 37 (5) : 869—874
low hill region (In Chinese ) . Nanjing: Nanjing [22] sk#ksk, WEEIHE, XA, 5 LR AT 2
Agricultural University, 2007 i IX A A ) 5 P o 7 A S PR E LY A R AT
(151 #Zcfh. KM BURAE TS e A R e SR AR B 5¢. BRIV B I, 324, 2007, 44 (4) .
B . WK, 2014 584—591
Yang D W. Evolution of soil characteristics and soil Zhang T L, PanJJ, Liu S G, et al. Changes in soil
types after land-use conversion from paddy field fertility and environmental quality in red soil region
to upland (In Chinese ) . Hangzhou: Zhejiang under intensive agricultural use and their control—
University, 2014 A case study of the suburbs of Nanchang City and
[16] Guo X, LiHY, Yu HM, et al. Drivers of spatio- Yujiang County in Jiangxi Province ( In Chinese ) .
temporal changes in paddy soil pH in Jiangxi Acta Pedologica Sinica, 2007, 44 (4) : 584—
Province, China from 1980 to 2010. Scientific 591
Reports, 2018, 8 (1) : 2702 (23] freedy, Jell, Bz, T074 4 R R I 25 20 Al LI 5
(17 ] JESN. AR st R 07 2R 20 e e A Ak S % b Jent: T EBFRERA T, 2007
o P ELOEERE, 2015 He J L, Long G, Huang Y. Research of the tempo-
Ji G. Acidification characteristics and trend of red soil spatial distribution of acid rain in Jiangxi Province ( In
under different land uses (In Chinese ) . Beijing: Chinese ) . Beijing: China Environmental Science
Chinese Academy of Agricultural Sciences, 2015 Press, 2007
(18] Ak, XU, RE, & )IVYI S Lo bk i 7 9 x [24]  whokar, JAal, XAk, VL7948 6 07 R Kok i 2k
T IEALE BT R SE N . B S B AR A, 2003, 9 BAAZ AL 5 R HEARE TR %44, 2015, 35 (2)
(4) : 346—351 269—273
Lin B, Liu Q, Wu Y, et al. Effect of forest litters Ye Y H, Zhou X, Liu L. Evolution and genesis of
on soil physical and chemical properties in subalpine groundwater hydrochemical type in Yingtan of Jiangxi
coniferous forests of western Sichuan (In Chinese ) . (In Chinese ) . Journal of Guilin University of
Chinese Journal of Applied and Environmental Biology. Technology, 2015, 35 (2) : 269—273
2003, 9 (4) : 346—351 [25]  &il, MB35, B4, 5. IR B WX £ e ik
[19] Wang Y, Ouyang Z Y, Zheng H, et al. Carbon KHE BT R RS2 . M 2E RS, 2006, 13 (1) ¢
metabolism of soil microbial communities of restored 98—104
forests in Southern China. Journal of Soils and Yu T, Yang Z F, Tang J R, et al. Impact of
Sediments, 2011, 11: 789—799 acidification on soil quality in the Dongting Lake
[20] Zhu Q C, Liu X J, Hao T X, et al. Modeling soil region in Hu-nan Province, South China (In
acidification in typical Chinese cropping systems. Chinese ) . Earth Science Frontiers, 2006, 13 (1) :
Science of the Total Environment, 2018, 613/614: 98—104
1339—1348 [26] ZRHAE. L8 (L) . dbat. Al thmast, 1983
[21] X5, deBebR, EX4F, S LA RILE LI Zhu Z X. Pedology ( the first volume ) (In Chinese ) .

1S AL IR B R 2 5 0 SR 9. - IE IR, 2006, 37

Beijing: Agriculture Press, 1983

http: //pedologica. issas. ac. cn



6 1 KRS IT25AF R AR 2T 35 X+ HEp HAR L R IE—— DLV PG 8 A VT E A 4] 1553

Characteristics of Soil pH Variation in Typical Red Soil Region of South China

in the Past 25 Years
—A Case Study of Yujiang County, Jiangxi Province

ZHANG Zhonggi' MAO Peng' YU Dongsheng’ XU Li'
(1 School of Geography, Geomatics and Planning, Jiangsu Normal University, Xuzhou, Jiangsu 221116, China )

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

210008, China)

Abstract Recent years have witnessed less attention paid on soil acidification in the red soil region
of Southern China, though it remains to be one of the main problems in the red soil ecosystem. So it is of
great significance to explore temporal-spatial variability of soil pH in designing reasonable measures for
agriculture and environmental management in the region. Analysis was done of the data of soil sampling
in Yujiang in 1982 and 2007 for spatio-temporal distribution and variation of soil pH in the region during
the two sampling periods and trend of the variation in the past 25 years. Results showed that the soil pH in
Yujiang County has been obviously declining since the 2nd National Soil Survey. It declined from 5.66 in
1982 to 4.74 in 2007. Among the main types of soils that Yujiang has, fluvo-aquic soil dropped the most or
by 1.02 in soil pH, and was followed quite closely by paddy soil and red soil, which did by 0.89 and 0.88
respectively. Among the main land use patterns, paddy field and upland field declined by 1.00, 0.92 and 0.82,
respectively. Among the regions of the county, most declined sharply, especially parts in the central-northern
and southwestern regions, which accounted for 68.13% and 84.54% of the total land area of Yujiang County,
respectively. Compared with 1982, 2007 saw soil pH in the two parts dropping by 0.4 ~ 0.8 and 0.8 ~ 1.2,
separately. Furthermore, the county was dominated by weakly-acid soil in 1982, while about 13.0% of
the county’ s soil turned to be strongly-acid in 2007, with the remaining being nearly the same, that is,
strongly-acid. All the findings in this study indicate that the soil in Yujiang county, regardless of soil types
and land use patterns, declined in pH by a large margin in the 25 years from 1982 to 2007. So the situation
of soil acidification is very serious in the county, calling urgently for effective remediation measures.

Key words Soil pH; Spatio-temporal variability; Soil type; Land use; Red soil region
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