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Abstract: [ Objective ]Significant changes have recently taken place in the agricultural planting structure of the purple paddy soil
area. These changes have profoundly affected the form and dynamic balance of soil potassium. Thus, understanding the impact of

land-use changes on the evolution characteristics of different forms of potassium in purple paddy soil is of great significance to
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regional potassium management and environmental protection. [Method] In this paper, we analyzed the dynamic characteristics
and influencing factors of different forms of potassium in the purple paddy soil after abandonment, dry farming and conversion to
fish ponds, using the time series method. [Result] The results showed that abandonment and dry farming reduced the
water-soluble potassium content of purple paddy soil, and conversion to fish ponds increased the water-soluble potassium content
of purple paddy soil. Abandonment, dry farming and conversion to fish ponds could all increase the exchangeable potassium and
non-exchangeable potassium content of purple paddy soil. Both the increasing magnitude and rate are highest for dry farming,
intermediate for abandonment, and smallest for fish farming. [ Conclusion)In the purple paddy soil, potassium in different forms
reached a general balance after 5 years of fish farming or 12 years after abandonment. However, after 20 years of dry farming, the
different forms of potassium in the soil did not reach a general balance. The results also showed that the release of mineral
potassium in purple paddy soil was relatively fast in the natural state. After the land-use changes, there were complex connections

between the occurrence and dynamic balance of purple paddy soil, the loss of soil organic matter, and the transformation of soil

clay minerals, which needs further research.

Key words: Purple paddy soils; Land use; Different K forms; Evolution characteristic
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20a), S HiF%) (PD J¥%1, PD10, 0a; PDI1, 10
a; PD12, 16a; PD13, 20a) FlfaEF5] (P JF5,
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HRYE L A A5 1, SRAEAUE B LER 1. dRHu Ay
i, IR REDCRE LR, B—HiE
SORFE =R 1E 10 A RIKREISCEN G R AR 4k
A Al —HE], R MR YE HIEAEA, MY
1) 4 8 E TR K RE K ( KR 29 50~120 cm ).
PRI HREE T 0~20 em H3ERE S BES Pk A%
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T o WA 10 HIE e b, id stk fgl - Hi,
SR JE R Al 1 2 T BT ER R AR, 43l 60 H AT 100 H
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Table 1 General information of the soil sampling sites

) W ! FI AR R KAz
EUITE R i A5 + 1A A K
Gradients Cultivation age Groundwater table
1D Location Land use types
/° /a /m
AP10 YT <6 IKFE -2 0 0.7
AP11 T <6 FicHh 8 0.9
AP12 YT <6 Sic i 13 1.2
AP13 T <6 Ficith 20 1.1
PDI10 SRR <3 IKFE -T2 0 0.4
PDI1 SN <3 L 10 0.8
PDI12 ML <3 L 16 0.7
PDI13 ML <3 L 20 0.9
P10 SN <3 IKFE - 0 0.6
P11 YL <3 i yE 5 0
P12 T <3 h 9 0

KR, FREGE 10 BT RE S g,
50 mL ZR IR /KIR 4 sCH e, ARG 10 B i i K
F+H¥ 5 g, B 50 mL 0.1 mol-L™" % L& 4% A
0.4 mol-L™" FEMRIRAEMERT (20~25C, pH=
3.75) B Bk, FREGE 10 BRI XA+
FE 5 g, 150 mL 2 mol-L™" HCI A ZE 100°CIR 42,
JAECRETHI E , BT A S BROCHER[15],

FEA LRI 53 B AR ( < 2 pm ) FIOBYRL( 2~
50 um) fEl A, #EAT X-BHATH 4T (XRD ), B
HRHES I (HHERA ST =0k ) U, JFR
bR R X B P 4L AT A BT AR
#%. {8 BRUKER 7\ 7] D8 ADVANCE A4 2%;
4 CuKa (L =0.154 06 nm) &5, Mk &
40 kv, MHKHG 40 mA, AR, A

B A 10°min', K 0.02°,
1.3 TEHZE (SKD) Mit&
SKD &AL N

SKD=3"" (1-6,/100)p, xK, xT;/100 (1)

Kb, SKD A HHEMEE (gm?), FRANH
U — R LN — RS R, 0, WEE i
JZ>2 mm BRAEFE (RBLL, %); p, 5 i 2+
B E (gem”); KA | B -TEENERE
(mgkg'); TN i J2HHEE (om); n b+ 5
AR EHL
1.4 FitHE

¥ H1 Excel 2016 #F #4744l 4t 11, R H Origin
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Table 2 Relationships between soil properties and land uses

FIHI 7 Land use types
+ ) vk SR JicHi Fith jickri
Soil properties Rice-rape rotation Wasteland Dry farm Fishpond
(n=3) (n=3) (n=3) (n=2)
7K A /m 0.6 1.1 0.8 0
BEE R IR fom 13.3 / 16.7 /
AR JRIRIE" Jem 12.5 / / /
HE (BHERSREER) Y (gem?) 0.7 12 12 0.6
KE (BRBESETE) °/ (gem™) 0.9 / / /
SOM (BHERHEZ) ©/ (gkg!) 38.5 25.8 19.3 28.8
CN (BHERSRER) 7 11.4 10.5 9.8 9.4
R (BHEZERE) "% 253 31.1 32.1 29.6

(DGroundwater table, @Depth of cultivation horizon, @)Depth of plow pan, @Soil bulk density of cultivation horizon or soil surface

layer, ®Soil bulk density of plow pan, ®Soil organic matter of cultivation horizon or soil surface layer, @C/N of cultivation horizon or soil

surface layer, ®Clay content of cultivation horizon or soil surface layer
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1EFEIFS AP sequence

PD10 PDI11 PDI12
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Fig. 1  Relative content of clay minerals in the cultivation horizon or soil surface layer under different land uses
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Fig. 2 Different K form distributions in purple paddy soil profiles relative to chronosequence and land use
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Fig. 3 Evolution characteristics of the density of soil potassium ( SKD ) in purple paddy soils relative to land use
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Table 3 Pearson correlation coefficients between soil properties and the extracted K in the cultivation horizon

AL Bk eVl vl PRAaE ma sgikA AR R KA
SOM Clay Montmorillonite Vermiculite Illite Kaolinite Chlorite  Quartz Water table
KA 0.103  —0.178 0.549 -0.596 -0.092 0.247 0227  —0.046 -0.824"
LMY —0.8177  0.540 -0.301 0.065 0.527 -0.395 -0.539  -0.036 0.108
AR —0.879"  0.660° -0.526 0.218 0.653" -0.673"  -0.806"  0.199 0.428

(DWater-soluble K, (@Exchangeable K, (3Non-exchangeable K.
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