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Effects of Muti-functional Soil Amendments on Physio-Chemical Properties of
Soil and Economic Benefits of Corn in Hexi Sandy Soil
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Abstract: Based on field test the effects of mutiHfunctional soil amendments on soil physio—chemical properties and e—
conomic benefits of corn were studied in a sandy soil in Hexi area. The results show that the effects of the amendments
followed a descending order as: cow dung > furfural residue and SAR > fertilizer > poly-vinyl alcohol. The combination
of A,B,C,D,E;( cow dung 7.82 t furfural residue 6.00 t special fertilizer 1.04 t polyvinyl alcohol 0.09 t insur—
ance agent 0.05 t) displayed the best amending effects. The application amounts of the mutifunctional soil amend-
ments were found correlated positively with the values of soil porosity aggregate structure volume of water organic
matter available phosphorus available potassium and EC and negatively with the values of bulk density and pH
value. Marginal yields and profits decreased with increasing application amount of the multi-functional soil amend-
ments. The pure interest rate decreased as an extra amount of 3.75 t/hm’ was applied over the base amount of 15. 00
t/hm*. Based on statistical regression the optimal application would be 15.00 t/hm” with a theroetical corn yield of
7.03 t/hm”  which agreed well with the field tests.

Keywords: muti-functional soil amendments; sandy soil; soil physio-chemical characteristics; corn; economic

benefits
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. 1.67 g/cm’ 36.98% .
3.47 x 107 t . 1.1.2
2 ~3 mm 763. 60
221.20 ~243.40 g/kg 3.20~  glkg 5.50 g/kg. 2.30 g/kg 11. 80
8.30 g/kg 1.50 ~4.00 g/kg g/kg pH 2.1 2 ~5 mm. :
4.40 ~6.00 g/kg Hg Cd Cr Pb 363.50 g/kg 5.40 g/kg 2.30¢g/kg 7.
( GB8172—87) 70 g/kg 2 ~20 mm. :
: 13.06%  26% P,0,14% Zn 0.
92%
— - . 0.05 mm. 645 g/g 1~2
RN N mm . CO
. . (NH,) ,: 46%; ( NH,),HPO,: 18% P,0
. 46%:; ZnSO, * TH,0:  Zn 23% .
o 20 &
1 1.2
1.2.1 N
1.1 N N N 5
1.1.1 2009—2010 3 L,(3%) 9
( 1 1
1485 m 116 mm 1 850 mm 120 d
7.50 3053 h 160 d. 20 cm
7 0—20 cm 11.30
g/kg 46. 83 mg/kg 4.97 mg/kg o
136.10 mg/kg pH  8.19 0.39 pgl/g
1 L,(3)
L (A L, (B (C) (D) . (E)
1 = A,B,C,D,E, e ToU 1(0.52) 3(0.09) R
2=A,B,C,D,E, ?437.823) POy (12 3(1.56) 1(0.03) (2)%%)) 03)
3 =A;B,C,D,E, 16 (25 (%)(())6(. 0(1)2; 2(1.04) 2(0.06) ;45)E 0'
4 =A,B,C,D,E, é()7( ) 20) ( 12' 2(1.04) 2(0.06) 015) '
5=A,B,C,D,E, 26)( 15, o0) 3(1.56) 3(0.09) %(0'(036
6 =A,B,C,D,E, a( 15 %(6(.0(1)& 1(0.52) 1(0.03) 045)( 0
7=A,B,C,D,E, 3(1.56) 1(0.03)
8 =A,B,C,D,E, s4)( 23 POy 12 1(0.52) 2(0.06) 2%%).03)
9 =A,B,C,D,E, ??)7.82) (1)(())6.00) 2(1.04) 3(0.09) 3(0.05)
(t/hm?)
1.2.2 0.520: 0.400: 0.071: 0.006: 0.003
0.00 3.75 7.50 11.25 30 ~32 C
15.00 18.75 t/hm’ 6 1 CK( 120 d( 30 d 1 ) 75%
) 20 cm 100 ¢ o
3 . 37.68%  1.85% P,0,0.9% K,00.41% Zn
1.3 0.006% 245 glg 410 /t.
1.3.1 1.3.2 24 m*(6 m
. . . . x4 m) 40 cm 30 cm
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1.4
S 2
(0—20 cm) 4 kg 1 kg 2.1
( . 2 (R)
) o ; A>B E>C>D
; ; ; ; > > > o
( = X X T (T > Ty > T,
) ; ( = Ty > Ty, > Ty
x x ) : o Ty >Ty Ty Ty >
( _ x X Ty Ty 7.82 6.
) : : 00 t/hm’s Ty, >Te Ty
, — ; 1.04 1/
; pH 501 hm®
pH2F pH s EC( ) o T
DDSH 1 8 A,B,C,D,E, (A)7.82t (B)6.00 t
30 . . . (C)1.04 t (D)0.09 t (E)0.05
t . . . .
. . 0.520: 0.400: 0.071: 0.006: 0.003 ( 2).
10
1.5
DPS V13.0
2 L,(3)
(4) () () (D) B oy
1=A,B,C,D,E, 2 3 1 3 1 0.86
2=A,B,C,D,E, 1 2 3 1 2 4.80
3 =A,B,C,D,E, 3 1 2 2 3 5.12
4=A,B,C,D,E, 1 3 2 2 1 4.82
5=A,B,C,D,E, 3 2 3 3 2 4.9
6 =A,B,C,D,E, 2 1 1 1 3 2.76
7=A,B,C,D,E, 3 3 3 1 1 0.21
8 =A,B,C,D,E, 2 2 1 2 2 3.30
9 =A,B,C,D,E, 1 1 2 3 3 7.67
T, 17.29 15.55 6.92 7.77 5.89
T, 6.92 13.02 14.61 13.24 13.02 34.46( T)
T, 10.25 5.89 9.93 13.45 15.55
(R) 10.37 9.66 7.69 5.68 9.66
2.2 (R)
3 0.9920 0.996 6 0.981 0 0.963 0 -0.994 4,

N N N 18.75 t/hm’ N
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N N CK o
6.79% 2.48% 4.31% 9.70% CK N N
0.18 g/cm’. N N N
Ca2+ Caz+
1 LSR ( 3)
3
/ / / / / >0.25 mm
(t*hm™?) (g*em™) % % % 1%
0.00 1.67% 36.98" 20. 34%¢ 16.64" 22.11°%F
3.75 1.63" 38.49°¢ 20. 88" 17.60" 22, 55"
7.50 1.59" 40.00"™ 21.41%° 18.59% 23.92
11.25 1.56" 41.13"® 22.05"* 19.08"" 26. 42
15.00 1.54°¢ 41.88" 22,394 19. 49" 29.28"
18.75 1.49° 43.77" 22,82 20.95 31.81*
LSRy, LSRy o
2.3 18.75 t/hm’ .
4 N N CK 31.
. . . 40 g/kg 135.80 t/hm”* 49.60 t/hm*  86.20 t/hm’.
y=122.049 0
+1.641 0x y=724.8500 +6.8750x y =407.866 0 + 2
2.677 0x y=334.990 0 +4.217 Ox (R) o LSR
0.9970 0.9944 0.9962 0.985 4, ( 4),
4
/ / / / /
(t+hm™) (g+kg™') (tehm™) (t+hm™) (tehm™)
0.00 121. 83 739.60™ 406. 80™ 332.80"
3.75 128.11°F 769. 80" 417.60*"" 352.20"
7.50 134.72" 800. 00" 428.20" 371.80""
11.25 141. 36" 822. 60°* 441,00 381.60™"¢
15.00 145.38"" 837.60" 447.80" 389.80"
18.75 153.23* 875. 40" 456. 40" 419.00**
2.4 N (R) -0.9620,
18.75 t/hm’ pH CK 0.16
5 o
. . . ( EC) o
(R) 0.988 7 LSR
0.9719 0.9970 0.9923 0.994 0. ( 5,
18.75 t/hm’ . . . 2.5
. (EC) CK 0.42 g/kg 2009—2010
15. 52 mg/kg 3. 27 mg/kg 7. 31 mg/kg 1.44
mS/cmo \ . . . (1
kg)
pH LSR ( 6).
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5 .
/ . EC/ / / / /
(t+hm™) P (mS+em™) (gkg™) (mg+kg™) (mg+kg™") (mg-kg™")
0.00 8.19* 3.70" 11.30°" 46.83™ 4.97™F 136. 10*""
3.75 8. 17" 4.10"" 11.39%* 48.18" 5.69"" 137. 110
7.50 8.16"* 4.39%" 11.43% 49.16"™ 6.46" 138. 19"
11.25 8.07" 4. 68" 11.58"* 54.03°¢ 7.10" 139.99""
15.00 8.05"* 4.96" 11.61™* 58.08"" 7.80"" 141.32"*
18.75 8. 03" 5.14" 11.72* 62.35" 8.24" 143.41*
6
/ / /
(t*hm?) / ' /e (t*hm?) (t*hm?) (kg * kg™
0.00 249.36* 65.04" 28.12* 4.67"
3.75 277.07% 80.20°" 30.63" 5.32 0.65 0.17
7.50 285. 651P 85. 341" 31.32¢%P 5.93% 1.26 0.17
11.25 204, 49" 88. 84°F¢ 33.45"5 6.51" 1.84 0.16
15.00 303. 60" 93. 49" 34.26"4" 7.06" 2.39 0.15
18.75 309. 79 96.33" 35.32 7.45" 2.78 0.14
2.6 932.50  /hm’ -
55.50 /hm? 15.00 t/hm’
1 3.75 t/hm’ .
0. 65 15.00 t/hm’
t/hm’ 0.39 t/hm’ . ( 7.
7
/ / / / / /
(tehm™) (tehm™) (tehm™) (tehm™) ( *hm™) ( *hm™) ( *hm™)
0.00 4.67" — — — — —
3.75 5.32°0 0.65 0.65 2 470.00 1 537.50 932.50
7.50 5.93% 1.26 0.61 2 318.00 1 537.50 780. 50
11.25 6.51°" 1.84 0.58 2 204.00 1 537.50 666. 50
15.00 7.06" 2.39 0.55 2 090.00 1 537.50 552.50
18.75 7.45% 2.78 0.39 1 482.00 1 537.50 -55.50
2.7
3
14
(EC) pH
y =4.67 +0. 140 9x —0. 001 1x° (2) .
0.65 t/hm’ 0.39 t/hm?
. (P) 410 |t 932.50  /hm’ -55.50 /
(P,) 380 /t (P) (P) hm? 15.00 t/hm’
b ¢ %y = 3.75 t/hm’ .
(pP,/P) -b)/2¢ " 15.00 t/hm’
(x,) 15.00 t/hm*  «x, (2) 7.03 t/hm’
(y) 7.03 t/hm’ .
5 ( 7o ( 55 )
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