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Abstract: [Objective] This study determined the effect of long-term fertilization on contents of soil a-
vailable microelements to provide suggestion the farmland management and agricultural activities. [Meth-
od) In 2012, contents of soil microelement and physicochemical properties at layers of 0—20 cm and 20—40
cm under different fertilization treatments N (urea 97. 5 kg/hm?), P (monocalcium phosphate 75. 0
kg/hm*) .M (Composted sheep manure 7 500 kg/hm*) ,N+P,N+M,P+M,N-+P-+M,BL,and CK were
determined at an alluvial terrace farmland of Ansai Research Station of Soil and Water Conservation in the

hilly region of the Loess Plateau, Shaanxi province. Their levels were evaluated and relationships between
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contents of soil available microelements and physicochemical properties were investigated. [Result] Com-

pare to CK,organic manure significantly increased the contents of available microelements than inorganic

fertilizer, especially for soil available Zn, available Mn and available Fe with average increase of 34. 3%,

31.5% and 40. 4% respectively. Long-term application of nitrogen fertilizer caused slight loss of available

Zn and available Mn. Correlation analysis showed that organic matter,total nitrogen,available nitrogen and

available phosphorus positively influenced available Zn, available Mn and available Fe content, while pH

correlated with them negatively. [Conclusion] In general, the farmland soil in hilly region had enough avail-

able Cu but was lack of available Zn,available Mn and available Fe. Organic manure could improve the con-

dition of soil microelements effectively.
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Table 1 Evaluation standard of soil microelements mg/kg
JLHE AR ik 4 [ e 5 I A

Element Very low Low Medium High Very high Critical value
4R Available Mn <5.0 >5.0~<.10.0 >10.0~<{20.0 >20.0~<30.0 >30.0 10. 0
R4 Available Cu 0.1 >0.1~<0.2 >0.2~<1.0 >1.0~<1.8 >1.8 0.2
A%k Available Fe <5.0 >5.0~<"7.0 >7.0~<10.0 >10.0~<15.0 >15.0 7.0
A% Available Zn <0.5 =>0.5~<1.0 >1.0~<2.0  >2.0~<5.0 =>5.0 1.0
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Table 2 Soil physicochemical properties

AL/ (g kg™ 1) SR/ (g kg D) S/ (g kg™ BMA/(mg- kgD HMHE/ (mg- kg™ )

R Organic matter Total N Total P Available N Available P pH
Treatment
0~20 cm 20~40 ecm  0~20 cm 20~40 em 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 em 0~20 cm 20~40 cm
BL 9.95 d 7.30 cd 0.56 ¢ 0.44 ¢ 0.65 ¢ 0.59 b 37.20c  28.37c¢  9.67cd  3.76 be 8.63 a 8.66 a
CK 11.15 ¢ 7.07 d 0.61 ¢ 0.45 ¢ 0.64 ¢ 0.58 b 40.20 be  28.93 ¢ 2.65d 1.40 ¢ 8.53 be 8.70 a
N 10,81 cd  7.29 cd 0.60 ¢ 0.45 ¢ 0.64 ¢ 0.58 b 42.50 be  29.43 ¢ 2.42d 1.29 ¢ 8.57ab  8.69 a
P 11.57 ¢ 7.25 cd 0.63 ¢ 0.46 bc  0.88 a 0.59 b 42.36 be  28.30 ¢ 42.85b 5.57b 8.49 bc  8.66 a
N+P 11.58 ¢ 7.38 cd 0.64 ¢ 0.47 be  0.81b 0.60 ab  44.30 b  31.83 be 22.22 ¢ 3.69 be 8.54 bc  8.64a
M 16.80 a 8.46 ab 0.91 a 0.53 a 0.68 ¢ 0.58 b 64.10a  34.67 ab 5.49d 1.77 ¢ 8.56 abc 8.69 a
M+N 15.49 b 8.48 ab 0.88ab  0.52a 0.67 ¢ 0.58 b 68.13a 36.90a 4.84d 2.04 ¢ 8.52bc  8.64a
M+P 16.07 ab  8.89 a 0.94 a 0.53 a 0.88 a 0.64 a 63.33a 33.13b 68.75a 8.85 a 8.54bc  8.68a
M-+N+P 15.04 b 7.83 be 0.82b 0.50ab  0.85ab 0.6l ab 64.90a  34.27 ab 47.22 b 6.49 ab 8.47 ¢ 8.66 a

TE < 7 0B 5 bn A [ /NG 5 8 378 22 533k 3 25 K 57 (P<<0. 05) . F 3R [l .

Note: Different letters in each column indicate significant difference among treatments (P<Z0. 05). The same below.



%13

T AR R AN X B A Fe B XA S e 0 R A RO R 127

2.2 KEWELEETHNBETEELEENE
5T

2.2.1 AAMA 3 B CK KM FJZ LA

B A 0. 90 me/ke. T2 £ HEA AH & 6t

0.83 mg/ke, AT R4k F . bR M AbHEGE 50

0122 2% - HE R 5 RO 95 8D HEA A b 2

ER AT 75 B CK HTLE T % 22 525 M AR 3R

B2 EEA S S CK A E g o 2>, H 22 57
A IA K. A [t T Ak B )2 A A O
b 0.86~1. 14 mg/kg, FE L HELE 0. 76 ~0. 94
mg/kg, AR L, 25 b B 4 AT R B i Y T I
FHE 0. 2 mg/kg) . Bt B 57 X 4 38 A A% I A i

<o

£33 TEAEERLETEARETEZEHNRE

Table 3 Available contents of soil microelements under different fertilization treatments mg/kg
A B ARk AR RIS
hb Available Cu Available Zn Available Mn Available Fe
Treatment
0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
BL 0.95+0.12 b 0.94£0.01 a 1.2840.05 be 0.57%0.09 a 8.77+0.99 b 7.1940.36 b 5.2240.00 d 5.11£0.76 ¢
CK 0.90+0.03 b 0.83+0.04 b 1.0340. 06 de 0.4740.08 ab 8.59+0.60 b 7.4240.38 b 6.3140.25 ¢ 5.36740. 28 be
N 0.91+0.06 b 0.82+0.05 b 0.94+0.04 ¢ 0.47+0.06 ab  8.28+0.24 b 7.4240.29 b 6.3440.33 ¢ 5.4140. 15 be
P 0.91+0.06 b 0.82+0.04 b 1.15£0.01 cd 0.5270.06 a 9.09+0.23 b 7.3440.26 b 6.7540.34 ¢ 5.37£0.27 be
N+P 0.884+0.07 b 0.76+0.06 b 1.0340. 10 de 0.374+0.02 b 8.86+0.18 b 7.1740.29 b 6.8840.18 ¢ 5.4540.16 be
M 1.14£0.01 a 0.81+0.13 b 1.3840.15 ab 0.50%0.14 a 10.84+0.35 a 7.48+0.17 b 8.65+0.20 b 6.0240. 68 ab
M-+N 1.0040. 20 ab 0.83£0.08 b 1.2240.07 be 0.45+0.08 ab 11.70£1.12 a 7.4940.21 b 8.44+0.33 b 5.8740.46 abc
M+P 0.914+0.08 b 0.83+0.02 b 1.55£0.19 a 0.56=0.02 a 11.59£0.54 a 7.5440.17 b 9.62£0.95 a 6.29£0.67 a
M+N-+P 0.86+0.05b 0.81£0.05 b 1.3940.12 ab 0.56%0.04 a 11.03+0.13 a 8.01+0.39 a 8.73+0.10 b 5.9040. 39 abc

TR PR bR iR

Note: The value is presented as “mean=standard deviation”.
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Table 4 Correlation analysis between soil physicochemical properties and microelements
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Organic o~ - Available  Available pH Available  Available  Available
Index Total N Total P .
matter N P Cu Zn Mn
4308 Available Cu 0,41 0. 36 —0.25 0.28 —0.32 0. 14
A% Available Zn 0.69" " 0.74" " 0.41" 0.64"* 0.53** —0.11 0.23
A% %% Available Mn 0.88"* 0.89" " 0.29 0.90** 0.39" —0. 30 0. 20 0.72**
A% Available Fe 0.92%* 0.92% " 0.46" 0.88"* 0.52** —0.40" 0. 24 0.70"* 0.86**

T x RN A RMEIK B 3K (P<C0.05) % % Ron Al SRk 1 3 /K F (P<<0. 01),

Note: * means significant correlation( P<C0. 05), * * means extremely significant correlation(P<C0., 01).
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