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Formula Screening of Bioactive Fertilizer and Effects of Fertilizer on Physical and

Chemical Properties of Soil and Economic Benefits of Maize

ZHANG Chun-mei', ZHAO Jing', YAN Zhi-bin*, QIN Jia-hai', XIAO Zhan-wen', WANG Atqin’
(1. College o f Agriculture and Biology Technology, Hexi University ., Zhangye.,
Gansu 734000, China; 2. Gansu Dunhuang Seed Company , Jiuquan, Gansu 735000, China;
3. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou, Gansu 731000, China)

Abstract: The formula of bioactive fertilizer and its effects on the physical and chemical properties of soil and
economic benefits of maize was studied using field test in the Hexi Corridor light irrigation desert soil of Gan-
su Province. The results showed that the optimum proportion of biological active fertilizer was as follows:
functional improving soil agent was 0. 12 tons, bacterial manure was 0. 09 tons, and biological active fertilizer
was 1. 20 tons. There was a positive correlation between fertilization quantity and soil porosity, aggregate
structure, water contents, saturated water content, botanical traits, the economic characters and yields of
maize. In addition, There was a negative correlatation between fertilization quantity and bulk density, pH
value. According to regression analysis, the optimal economical application rate was 1. 8 t/hm’, and the
theoretical yield was 6 597, 24 kg/hm?*.

Keywords: bioactive fertilizer; physical and chemical properties; maize; economic benefits
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hm? . 3 000~3 400 h, 7.0~7.5 , .
°C,>10 C 2 400~2 800 °C, 80~ , Bl
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1:0.28, . 7.50 t/hm? 1.3
. 0.90 t/hm”, 1.3.1
0.45 t/hm’. 3600 /hm*™; D L. - 2010
. . 3 .
) . . 3 . L, (3%) 9
’ : . C D. :
. , 20 cm ,
-l , (hm?), (R)
o T ’ °
’ ’ 1 Lo (3*)
' , ’ ’ A( B( C(
A A ) ) )
’ ° 1=A,B,C, 2(0. 24) 3(0.27) 1€0. 60)
1 2=A,B,C, 1€0.12) 2(0.18) 3(1.80)
3=A,B,C, 3(0. 36) 1€0.09) 2(1. 20)
1.1 41=A,B;C, 1¢0.12) 3(0.27) 2(1.20)
2010—2013 5=A;B,C; 3(0. 36) 2(0.18) 3(1.80)
12 a ) 6=A,B,C, 2(0.24) 1€0.09) 1€0. 60)
1 600 m., 7.2 °C, 7=A,B;C; 2(0.24) 3(0.27) 3(1.80)
106 mm. 1 900 mm. 160 d. 8=A;B,C, 3(0. 36) 2(0.18) 1(0. 60)
,0—20 cm 9=A,B,C, 1¢0.12) 1¢0.09) 2(1.20)
18.31 g/kg, 67. 24 mg/kg, (/b
9.68 mg/kg., 148. 40 mg/kg,pH 8.33,
’ o (2) 2,
1.2 ., 2011—2013 1
. 2~3 mm, 46% , , R .
; . 2~5 mm, 1876 0.0851:0.0638:0.851 1
460, , ( ),
3ZnSO, + TH, 0, 1~2 mm, 0.45,0.90,1.35,1.80,2.25,2. 70 t/hm* 7
; 50%, 1~2 mm, s 1 , 3
=20 /g, 1~2 mm, 3 3,
; ( , 2011—2013 .
), \ . C (437. 10 kg/hm*) +
. 569 2391 :30: 10 . (237. 60 kg/hm*)]J, 3
33%, 18%, 0.69%, 0.50%; 1. ( ) 2. ,
( 748. 05 kg/hm® + 516. 45 kg/hm?’;
), . . 3 . 1 500 kg/hm®,
0.307 1:0.2309:0.462 0 ; ( 1.3.2 32 m’(4 mX8 m),
), 0—20 cm ,
. . 0.0851 : .
0.0638:0.8511 , 9.14%, 300 kg/hm?, , 2013 4
15.84%, 0.61%, 0.44%; 16 4~5 cm, 22 cm,

s o 50 cm, 1:6, ,
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50 cm, N N . 2 L9(33)
. 1, . A( B( C( /
13.3 /19 d ) ) ) (t'hmfz)
. 1=A,B,C, 2 3 1 1.01
’ ’ > 2=A,B,C, 1 2 3 4.95
105 C 30 min, 80 C 3=A,B,C, 3 1 2 5. 28
3 3a . 2013 9 14 4=A,B;C, 1 3 2 4.97
30 30 d 5=A,B,C, 3 2 3 5.07
’ ’ 6=A,B,C, 2 1 1 2.91
, , , 7= A, B, Cs 3 3 3 0. 36
S , 0—20 cm 4 kg, 8=A;B,C, 2 2 1 0.49
1 kg ( 9I=AB,C 1 1 2 7.82
T, 17. 74 16.01 4,41 32. 86
N Do pH T, 4. 41 10. 51 18. 07
. . . . . T, 10. 71 6.32 10. 38
[12-13] R 13.33 9. 69 13. 66
[14]
° 2.2.2
DPS s
-LSR - 2.70 t/hm’ . 54.72%.,
2 , 43.02%,
2. 70 t/hmz, ’
2.1 11.70%, (p<<0.01), .
2010 9 22 ,
(R) .C>A>B, , 0.9695C 3),
> 2.2.3 >0. 25 mm
> o T ’ b b
JTa, =Ty Ta Ty >Ty Ty - . 2.70 t/hm?®, 33.04%,
0.12  0.09 t/hm?. , 22.34%, 2. 70
Te >Te  Te t/hm’, ; 10.70%.,
"2 3 1
, 1. 20 t/hm’ (p=<0.0D). ’
T A ( 0.988 4C 3),
o . : 1
0.12 t/hm?®) : B, ( 0.09 t/hm?®) . 2.2.4
G, ( 1. 20 t/hm?),( . ’
R R 2.70 t/hm’,
. 0.0851¢:0,0638:
611 o 22.91%, , 13.11%,
0. .
2. 70 t/hmz ’ ’
2.2
9.80%, (p<<0.01), ,
2.2.1 2013 9 11
0—20 cm ’ , R=0.988 3,
; 2.70 t /hm’, 1.20 : 2.70 t/hm?, 1 094, 40,
g/cm’; ; 1.51 g/em’, . 860. 40, 2.70 t/hm?,
2.70 t /hm?, , 0.31 , 234 t/hm’, (p<
g/cm’, (p<<0.01), 0.01), ,
s 0.969 4C 3). 0.957 3C 3.
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2.2.5 pH 2.70 t/hm® ,pH 0. 26,
’ pH ’ (p<o. 05), ’
pH . 2.70 t/hm*, pH pH ,
8.079 pH D) 8. 339 70. 963 1( 3)0
3
/ / 0 =>0. 25mm /
; H ,
(t e hm %) (g+cm™?) /% /% P /% (t*hm %)
1.51aA 43.02eC 22.34fD 8.33eA 13.11eD 860. 40gF
0. 45 1. 44bA 45. 66dC 24.02eC 8. 29dA 15.02dC 913. 20fD
0.90 1.33cB 49. 81cB 25.46dC 8.25cA 17.67cB 996. 20eC
1. 35 1. 32dB 50. 19¢dB 28.12cB 8. 13bA 18. 59¢B 1 003. 80dC
1. 80 1. 26eB 52.45bA 31. 10bA 8. 11bA 20.91bA 1049. 00cB
2.25 1. 241B 53.21bA 32.21aA 8. 09aA 21. 62bA 1 064. 20bA
2.70 1. 20gB 54.72aA 33.04aA 8.07aA 22.91aA 1 094. 40aA
I‘SRO. 01 3 I‘SRO. 05
2.3 0.984 0, 2.70 t/hm’
s 14. 2 cm, (p=<<
2.3.1 2013 6 0.01); 4.6 mm, (p<<0.05);
15 49 d , 4,2 mm/d, (p<<0.01);
N N 14. 62 ¢, (p<<0.01);
N N , 1. 82 ¢, (p<<0.01)

0.971 2,0. 927 4,0. 972 8,0. 989 8§, C D,

4
/(t* hm™ %) /em /mm /(mm =+ d 1) (g/ ) (g/ )

42. 21D 13. 1eA 12. 4dC 16. 83fF 2.50cC

0.45 45, 1eC 14. 7dA 13. 3cB 21.08eE 2.79cC

0.90 46, 4dC 15. 7cA 13. 6¢B 22.48dD 2.88cC

1. 35 47.0cC 16. 7bA 13. 8cB 24, 21cC 3.57bB

1. 80 53.1bB 17. 4aA 15. 6bA 28.03bB 3.88bB

2.25 56. laA 17. 7aA 16. 5aA 30. 17aA 4. 14aA

2.70 56.5aA 17. 2aA 16. 7aA 31.45aA 4.32aA
2.3.2 2013 9 5 77 s (p<<
11 s 0.01); 19. 48 g, (p<<
. N . 0.01); 4.61 g, (p<<0.01);
s 0.959 9,0.926 7, 1 886. 73 kg/hm?*, (p<<

0.8211,0.973 3, 2.70 t/hm?* 0.0 5,
5
/ / / 0
(t+ hm™) / /8 /g (kg * hm™?) (kg * hm™?) /%
2641E 54.121C 24, 75dB 4 919. 87gF — —

0. 45 294eD 61.73eB 27.99cA 5 385. 62{E 465,75 9.47

0. 90 303dC 67.03dB 28. 09bA 5 832. 06eD 912.19 18. 54

1.35 308cC 69.07cB 28.13bA 6 234.00dC 1314.13 26.71

1. 80 320bB 72.40bA 28.32bA 6 597.23¢cB 1677. 36 34.09

2.25 322bB 72.46bA 28.91bA 6 716.87bA 1 797.00 36.52

2.70 341aA 73.60aA 29. 36aA 6 806. 60aA 1 886.73 38.35
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2.4 s ,
6 . 0.45 t/hm’, . (P,) 4.53 /kg,
1. 80 t/hm? . (P,) 5.00 /kg, (P,).(P,).
, 1. 80 b Cy
t/hm*
) o , xy=L(P,./P,)—01/2¢
1.80 t/hm*(C  6), (x0)
2.5 1. 80 t/hm?*, v 6 597. 24
kg/hm?, 5
C 6),
6
/ / / / /
(tshm?) (kg * hm %) (kg * hm %) ( +hm?) ( +hm® ( «hm?)
4 919. 87gF — — — —
0.45 5 385. 62{E 465. 75 2 328.75 1.782.00 546. 75
0. 90 5 832. 06eD 912.19 4 560. 95 3 564. 00 996. 95
1.35 6 234.00dC 1335.80 6 679. 00 5 346. 00 1 333.00
1.80 6 597. 23cB 1724.72 8 623. 60 7 128.00 1 495. 60
2.25 6 716. 87TbA 2 073.74 10 368. 70 8 910. 00 1 458.70
2.70 6 806. 60aA 2 398,47 11 992. 35 10 692. 00 1 300. 35
: C /O 2930, 20919, 4 000, 26 000, 20 000, 16 000,
4 529.13( 0.0851:0.0638:0.8511
2.6 > s ,
2013 9 14 , 1.28%, (p<<0.01), pH
= = < < )
. . 0. 05 .pH 0. 06 . (p
g/cm?, (p<<0.01), <0.05), >
> > ) > ,
, 2.26%, 45. 20 m®/hm?*, (p<<0.05)
(p<<0.01), > C D,
7
/(g cm ) /% >0. 25 mm /% /(t e hm %) pH
1.33aA 49. 81bB 32.23bB 993. 20cA 8.31aA
1.31aA 50. 19bB 32.40bB 1 003. 80bA 8. 29bA
1.26bB 52. 45aA 33.68aA 1 049. 00aA 8.23cA
2.7
2013 6 15 49 d 8
’ /
-~ > i (mm-+d ") (g/ ) (g/ )
. 11.2bB 25.42cC 3.18¢C
0.73 mm/d, (p<<0.01), 11. 6bB 36. 20bA 4. 57bA
0.78 g/ (p=<<0.05);5 12. 3aA 36. 98aA 4. 63aA
0.06 g/ (p<<0.05C 8),
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2.8 , 13.32 / (p<<
0.05); 9.06 g/ (p<<
2013 9 14 , , 0.01); 1.20 g, (p<<0.05);
. . 823. 64 kg/hm?*, (p<<0.01);
> s 885.12 /hm*C 9),
9
/ / y / / / / /
& € (kg+hm ) (kgehm?) ( +hm?) ( +hm?) ( «hm?)
248.31cB 60. 92¢C 25.3cB 5 538. 2¢C — — — —
270. 65bA 71.78bB 27. 3bA 6 525.5bB 987. 28 4 936. 40 3 561. 90 1 374.50
283.97aA 80. 84aA 28. 4aA 7 349.1aA 1 810.92 9 054. 62 6 795. 00 2 259. 62
:D = 748. 05 kg/hm? + 516. 45 kg/hm?; @ = 748. 05 kg/hm? X 2.00 /kg)+
( 516. 45 kg/hm? X 4.00 /kg)=3561.90 /hm?; ® =1 500. 00 kg/hm?; @ = (1 500. 00
kg/hm? X4.53  /kg)=5 940.00 /hm?,
3 ,2001:150-155
[2] [Jl. ,
’ 2005(5) ;4-8.
[15-19] [3] . ,
[Jl. ,2012(1) :31-32.
° [4] (M. ,2003; 82-
[20-22]
’ ’ 83.
; ; : [5] (M. 12004
, , 104-1053.
, , [6] s , ,
s s [23:25] [yl ,2013,19(4):
pH , 816-823
9pH ) [7] ’ ’
(7. ,2004,10(5) :536-545
’ pH
[8] (1.
. ,2011(11) :24-25.
[26-27]
’ [9] , . .
s N s [Jl. ,2006,18(2) :87-92.
[10] . (1. ,
1994,21(3):8-11.
11 , , .
, 10 min 100 ~ L11] B
[l ,2004,10(5) :536-545
, . ,1978.110-218.
sl . [13] .
0.12 t. 0.09 t, [M]. ,1983.106-208
1.20 t [14] . (M.
,1988:268-269.
’ ' [15] . , 3
’ -pH ° [l ,2008,22 (1) 151
1. 80 t/hm?, 153.
6 597. 24 kg/hm?*, [16] s , s

[1] ,

[M].

17(4):128-131.

[J]. ,2003,
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(2) ,2012,(6) :211-212.
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97% ) ,2002,13(11) :1471-1477.
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’ ’ : 1. ,2009(2) ;81-83.
15% . 067 7 '
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