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Effect of Long-term Fertilization on Dynamics of
Potassium in Non-calcareous Fluro-aquic Soil

WEN Li-yu,SONG Xiang-yun, LIU Shu-tang, WANG Fei,SONG Zeng-qiang
(College of Resources and Environment, Qingdao Agricultural University , Qingdao 266109, China)

Abstract ; In order to investigate the variation of different fertilization on soil potassium,the effect of long-term
fertilization of nitrogen (N) organic manure( M) or manure with nitrogen (MN) on the amounts of total potassium and
different forms of potassium in non-calcareous fluro-aquic soil was studied based on 36 years of long-term experiment. The
results showed that the amounts of potassium decreased with long-term fertilization of high rate of nitrogen (N, ) fertiliz-
er,compared to control treatment (CK) the water soluble potassium,exchangeable potassium,available potassium,non-
exchangeable potassium and total potassium were decreased for 0.09 mg/kg,16.34 mg/kg,3.61 mg/kg,12.3 mg/kg,2. 1
g/ kg ,respectively. Compared to control treatment (CK) ,the increase in water soluble potassium was 1.28 mg/kg and ex-
changeable potassium was 27.22 mg/kg for high rate of organic manure (M,) with low and high rate of nitrogen (N,or
N, ). However,the available potassium,non-exchangeable potassium and total potassium trended to increase with continue
fertilization. The available potassium was correlated to soil organic matter ( SOM) and cation exchange capacity
(CEC). It suggests that the M or MN fertilizer is good for increasing different forms of potassium and total potassium
in non-calcareous fluro-aquic soil,but not the fertilization of single N fertilizer.
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Tab.1 Amounts of fertilization in the treatments kg/hm’
OBl AL THLAEAL Ab B AHLAE THLEAE
Treatments Manure Inorganic nitrogen fertilizer|| Treatments Manure Inorganic nitrogen fertilizer
CK 0 0 M, N, 30 000 276
N, 0 138 M, 60 000 0
N, 0 276 M, N, 60 000 138
M, 30 000 0 M,N, 60 000 276
M, N, 30 000 138
1.3 WEFE REAK T PEAT I B ey FE S AT 28 ,32,36 45333

B s R gy e b ST €I 1 AR
BREGIIE 730 1 mol/ L SR B MZRIRKIZ A2,
B ZIERAG ST, B 1 mol/ L AR
R RSB L JOEEEERIE

TIPS A R ] O R BRSO AR AL
JRUR FH A R A A R

2 HERGMN

2.1 AEHELETHERARESHENSETN
2.1, 1 JKEPERMA T & R Rk 2
AL, 500 HRAH B, K 30 5 it AP 608 A ey 1 A UIE
28 4 (2005 4F) K HPEER 43 138 T 0. 80, 0. 38
mg/ kg ; M ZELE 32 4F (2009 4F ) AH ] AbHE 43 5148 hin T
0.65 mg/kg, BT 0.07 mg/kg,36 4 (2013 4F)
A 4b BE 43 B 36 A0 T 0. 69 mg/kg, K T 0. 09
mg/kg. TTE i A7 ML AE B A ATLAE B it 2601 4% Ak 3
rh B8R e A AL R R A AL IES R {1 =

FEEXTHESA N T 1 mg/kg F1 1. 14 mg/kg,0. 86 mg/kg
M 1.27 mg/kg,0.81 mg/kg Fl 1.28 mg/kg, i Ffjifi
RUIE 28,32,36 4 4 HEAT R 8 B O BRI, OF
H LAt i RIE RS Z 4330l Ry i St T 28 4
BEAR T 12. 28 mg/kg, ZELEAL 32 AEREAR T 17.73
mg/ kg FIELERIAL 36 AEFRML T 16. 34 mg/kg, ELE
B A AILAE B AT ML B it T 28,32,36 4F RS
AR BRI, DU DL A AILIE P
RINEHG IR Z 43 R E SN 28 ARG N T 22. 65
mg/ kg, LN 32 AN T 24. 43 mg/kg FliELE
JEAE 36 4EHEMN T 27.22 mg/kg,

DL B A AR e WY % S it UIE RE S I TC A
JRAVETA KBS PRI 5 i (B R A it N AR BR A 3
B0 2 PR R B L S SR AUIE HUA R 32
AR R R R L B R A HUAE 8 R A HLIE Bt
R REHE i - eV VA RS R AR G 5 =, O
I 25 e N B P 384 i 38
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Tab.2 Amounts of water soluble potassium and exchangeable potassium for long-term fertilization of
28,32,36 years in fluro-aquic soil mg/kg
IR AT T
b3 Water soluble-K Exchangeable-K
Treatments 2005 4 2009 4 2013 4F 2005 4 2009 4 2013 4
2005year 2009year 2013year 2005year 2009year 2013year
CK 4.51+0.01 4.49 £0.02 4.53 +0.01 35.19 £0.01 37.61 £0.01 36.55 +0.01
N, 5.31+0.02 5.14 £0.01 5.22+0.02 25.19 £0.01 24.46 +0.02 25.22 +0.02
N, 4.89 +0.01 4.42 +0.02 4.44 £0.02 22.91 +£0.01 19.88 +0.01 20.21 £0.02
M, 4.91 £0.03 4.86 £0.01 4.75 +£0.01 54.59 £0.02 47.24 £0.03 49.35 +0.01
M, N, 5.02 £0.02 5.12£0.01 5.32 +0.01 45.79 +£0.01 41.12 £0.01 43.57 +0.01
M,N, 4.61 +£0.01 4.78 £0.01 4.8 +0.01 40.58 +0.02 40.68 +0.01 40.8 £0.02
M, 5.51+0.02 5.35+0.01 5.34+£0.02 54.19 £0.01 55.15+£0.02 57.62 £0.03
M,N, 5.65 +£0.01 5.76 £0.02 5.81 +£0.02 55.85 +£0.01 57.14 £0.01 59.43 £0.01
M,N, 4.96 +0.01 4.76 £0.01 4.72 +0.01 57.84 £0.03 62.04 +0.01 63.77 £0.02

2.1.2 HHGESEHRN SEEL ME1-A LA
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Fig.1 Dynamics of soil available K under long term fertilization of N fertilizer (A) and manure (B)
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Fig.2 Dynamics of soil non-exchangeable K under long term fertilization of N fertilizer (A) and manure (B)
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Fig.3 Dynamics of soil total K under long term fertilization of N fertilizer ( A)and manure(B)
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Tab.3 Correlation between soil available potassium and every potassium

formation in different fertilization

A IR HERH -
Items Equation Correlation coefficient r
T () 5ZE3U (y)  Available K(«x) and non-exchangeable K(y) y=0.351 8 x +96.26 4 0.870 3
B (x) 548 (y)  Available K(x) and total-K( y) y=0.0583x +13.878 0.887 3
HR (x) 5 CEC(y)  Available K(x) and CEC(y) y=0.137 6 x +6.230 4 0.9413
B (o) 5EHEAPUE (y)  Available K(x) and soil organic matter (y) y=0.4819x +1.2529 0.991 2
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