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Table 1 Orthogonal experimental design for improving
yellow soils by using four amendments Yo( w/w)
(A) (B) ) (D)
1 A B,C,D, 0 0 0 0
2 A,B,C,D, 0 5 3 3
3 A, B;C;D, 0 10 5 5
4 A,B,C,D, 0 15 10 10
5 A,B,C,D; 3 0 3 5
6 A,B,C Dy 3 5 0 10
7 A,B;CyD, 3 10 10 0
8 A,B,C3D, 3 15 5 3
9 AsB,C,D, 5 0 5 10
10 A;B,CyDy 5 5 10 5
11 A;B;C,D, 5 10 0 3
12 A;B,C,D, 5 15 3 0
13 A4B1C4D2 10 0 10 3
14 A4B,C3D, 10 5 0
15 A,B;C,D, 10 10 3 10
16 A,B,C,Ds 10 15 0 5
1.3
CHNS ;
3. _
32 .
_ 33 .
_ 34 .
_ s pH
( B 1 5) o
2.1 pH

16
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pH 1 o
pH 2 SPSS
~3 5.26 7~8 o :
pH K 1 Y=0.321 + 0. 171* a + 0.082* b (1)
o N N Y (g/kg) a
K1~K4 pH (%) b (%) - R
A.C F 1 B.D F 0.989 R* 0.977 R* 0.974 sig 0
1. (1) a b
pH N N N o
pH
pH o
pH ; o
pH 8.07 ( 13) pH 2.2.2
(TP) 0.07 g/kg
10% o
2.2
2.2.1 A,B,C,D,( 4) 0. 15% -
( TN) 0.27 g/kg 10% 10% 2.24 glkg.
0.8 g/kg~3.45 g/kg
3~13 N N N
3.45 g/kg
A,B,C,Dy( 16) 10% N
15%- 0. 5% o o
( 2 SPSS
Y =0.367 +0.176* ¢ (2)
A\B.C.D ; K1.K2.K3.K4 0+3%15%-10%( ACD)  0.5%-
10%15%( B) ; F ; fratio Fooo( =3)
1 pH K

Fig.1

pH values for different orthogonal experiments and K-value analysis of pH



686

2016
A.B.C.D ; KI.K2.K3.K4 0.3%5%~10%( ACD)  0.5%-
10%15%( B) ; F ; faatio F ( =3)
2 K
Fig.2 TNPK values for different orthogonal experiments and K~value analysis of TNPK
Y (g/kg) ¢ o
(%) . R 0.960 R* 0.921 R’ SPSS
0.915 sig 0O :
Y =23.873 +0.112% d -
. 0.266% b — 0.14* ¢ (3)
2.2.3 Y (g/kg) d
4 ( TK) (%) b (%) e
. 10.35 g/kg (%) o R 0.847 R’
15.13 g/kg 0.717 R>  0.646 sig  0.001
A,B,C,D,( 9) 5%- 0. .
5%- 10%; 9.17 glkg
A,B,C,D,( 11)
5%- 10% - 0. 3% ;
( 2 . . .
R*  0.717

71.7%
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2.3 15 TK/TP 10 7
3 10 8 N
o 3 K1 K4 TK/TP
- TK/TN 3.20~37.59 o
o TK/TN 37.59 TK/TP
259 10 o TN/TP  3.86
10 TK/TN o TN/TP 0.76 ~
K TK/TN N 12.71 3.86 3 3. 86
12 & K TN /TP
TK/TN K3
TK/TN K2
- TK/TP 4.85~145 o
TK/TP TN/TP TN/TP
145 81 4. 85, o
A.B.C.D . . ; K1.K2.K3.K4 0.3% 5% 10%( ACD)  0.5%.
10%.15%( B) ; F  fratio F oo =3)
3 K

Fig.3 TNPK ratios for different orthogonal experiments and K-value analysis of TNPK ratios
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2. 4 Al Al Al
2.4.1
40 Al
(AN) 9.71 mg/kg °
N SPSS
o Y =17.627 + 6.705* a (4)
10 A,B,C,D;( Y (mg/kg) a
16) 92.26 mg/kg 10% « (%) o R 0.970 B> 0.942
15%- 0. 5% R*> 0.937 sig 0
K1 ~K4
10 F 3.87 °
° 2.4.2
(A-P) 0.981 mg/kg
A.B.C.D N N ; KI.K2.K3.K4 0.3%5%10%( ACD)  0.5%-
10%15%( B) ; F : f-ratio F ( =3)
4 K

Fig.4 A-NPK values for different orthogonal experiments and K-value analysis of A-NPK
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4 o
. SPSS
115.302 mg/kg A,B,C,D,( :
13) 10% 0. 10% Y = 184.828 + 66.931*% a + 42.008* b (6)
3% o K Y (mg/kg) a
. . . (%) b (%) -
R 0.980 R* 0.961 R>  0.955 sig
0
SPSS .
' 3
Y =0.831% a +0.374% ¢ + 0.32% b (5)
Y (mg/kg) a 1) N N
(%) b (%) c pH
o R 0.966 R’ o
0.933 R*>  0.916 sig  0.001 2) . .
. 10
. 9 .
2.4.3 3)
( AK) o . .
9 . .
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Effects of Four Soil Amendments on Improving Soil Quality
and Acidity of Yellow Soils

LI Yang' > LEE Xinging' WANG Bing' WANG Qian' > CHENG Hongguang'
CHENG Jianzhong' ZHANG Like' > HUANG Yimin'*> WU Wei'

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy
of Sciences Guiyang 550081 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: According to the characteristics of acid condition and low fertility of yellow soils from Guizhou Province China the orthogo—

nal experimental design method was used to study effects of cow manure biochar ground phosphorite and potassium feldspar powders

on acidity and NPK values of yellow soils. Results show that the four amendments not only can efficiently improve the soil acidity mak-

ing the soils transformed from acid to neutral; but also can improve soil nutrients as well as soil fertility. Compared with original soils

available N improves about ten-fold available P improves about 100—fold and available K improves 9—fold in mixed soils. Based on re—

gression analysis the functional relation between soil nutrients and amendments was also acquired.

Key words: yellow soil; soil amendment; acid condition; NPK; orthogonal design



